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This thesis discusses on the development of zinc oxide (ZnO) nanorods 
for the application as electron transport layer in MEH-PPV/ZnO Organic 
Light Emitting Diode (OLED). In general, the mobility of holes is higher 
than electrons in most semiconducting organic material. Therefore, it is 
essential to develop an efficient electron transport layer in order to balance 
out the number of carriers, hence increases the efficiency of the device.  
Furthermore, combining inorganic material with organic material in a 
device can take advantages of both materials. The thesis work involved 
three main parts for the fabrication of MEH-PPV/ZnO OLEDs. The first 
part was the deposition of novel layer-by-layer ZnO seeded catalyst. High 
(0 0 2) c-axis ZnO seed catalyst was prepared using simple and low cost 
method of sol-gel spin coating technique. Layer-by-layer method was 
applied in the deposition of the ZnO seed catalyst layer, which is defined 
by annealing of every layer of the thin film. The second part involved 
the growth of ZnO nanorods using thermal chemical vapour deposition 
(TCVD) method by employing vapour-solid (VS) mechanism, without 
using pump vacuum to control the pressure in the tube. Using single 
furnace TCVD, substrate positions with a distance of 3 cm from the zinc 
powder, at an oxygen flow rate of 5 sccm and temperature of 825oC were 
found to be the optimum conditions for the growth of the ZnO nanorods 
in this study. The characterization revealed that the nanorods had low 

Reconfigurable microstrip antennas have so many attractive features to 
offer such as the ability to reconfigure independently in order to perform 
entirely different functions for numerous applications. They can provide 
diversity functions to mobile communications in three main categories: 
operating frequency, radiation pattern and polarization. This is in contrast 
with the conventional antennas which normally offer one particular function 
at a time in a single antenna. There are many types of reconfigurable 
antennas that have been demonstrated in previous researches with regards 
to these three different categories. In this research, the development of 
reconfigurable antennas can be divided into two main categories, which 
are based on operating frequency and radiation pattern. Prior to that, 
two novel structures of aperture coupled microstrip antennas in a single 
configuration at two different frequencies have been developed, which are 
denoted as TRSPA-1 and TRSPA-2. Each antenna employs a truncated 
rhombus-like patch shape embedded with a unique ‘zig-zag’ patch slots. 
The introduction of different orientations of slot embedded on the radiating 
patch has resulted in two different operating frequencies. Each antenna 
has the same patch size although two different frequencies are achieved 
due to the fact that the size of the patch slot and its orientations in x- and 
y-axis give significant effects on the excitations of the resonant frequency. 
Based on the combination of these two designs, a frequency reconfigurable 
microstrip antenna was developed in two-element array configuration, 
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resistivity of 5 x 10-2 Ω-cm at highest (0 0 2) crystalline structure. This 
strongly indicates that the ZnO nanorods had good electrical behaviour 
which can transport electrons more efficiently in the device. Third part 
involved the study of MEH-PPV thin films dissolved in non-aromatic 
solvent such as 1,2 dichlorobenzene and toluene to produce p-type 
conducting emissive layer. With an optimum solution concentration of 5 
mg/ml, highest photoluminescence (PL) spectrum was produced with an 
emission centred at 590 nm. From the optimized thin films, OLEDs were 
fabricated. As a conclusion, by combining the ZnO nanorods with MEH-
PPV in the OLEDs had improved the electrical characteristics of the 
device compared to single layer MEH-PPV based device. The fabricated 
device worked as a diode; which showed a rectifying current. The lowest 
turn on voltage was found to be at 0.4V using the ZnO nanorods grown at 
temperature of 825oC. At this deposition temperature, the Schottky barrier 
height was 0.59 eV, with an ideality factor of 12.91. The OLEDs were also 
tested using electroluminescence (EL) spectroscopy to prove the devices’ 
functionality. The EL emission spectra were found to match with the PL 
emission

denoted as FRTRSPA-1. To further enhance the characteristics, the 
antenna elements of FRTRSPA-1 have been extended to four elements in 
a planar or corporate feed configuration, which is known as FRTRSPA-2. 
Both antennas can operate at two different frequency modes, F1 = 5.3 
GHz and F2 = 5.8 GHz in a single structure. For pattern reconfigurable 
antennas, the development of the antenna structures namely, PRTRSPA 
and BRTRSPA were based on the design of FRTRSPA-2 with an addition 
of parasitic elements embedded on the same substrate as the radiating 
elements. The application of parasitic elements enables PRTRSPA to steer 
its main lobes to three different directions in the E-plane ( ) at two 
different frequency modes, F1 = 5.3 GHz (0°, +15° and -15°) and F2 = 5.9 
GHz (0°, +25° and -25°) and six different directions for BRTRSPA, F1 = 
5.3 GHz (0°, 10°, 170°, 180°, 190° and 350°) and F2 = 5.9 GHz (0°, 20°, 
160°, 180°, 200° and 340°). All simulation and measurement results were 
in good agreement




