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Flexible substrates have drawn considerable interest in providing new
opportunities for future applications of telecommunication antennas.
This thesis is dedicated to the development and application for an
indoor/outdoor wearable antenna such as tagging or identification
system for Radio Frequency Identification (RFID) using natural rubber
(NR) composites. The thesis is divided into two parts. The first half
focuses on the preparation of NR composites to achieve a material with
optimal mechanical and electrical properties. The formulation consists
of carbon black as the main filler, and other supporting ingredients as
activators, anti-oxidants, softeners and accelerators. The preparation
process of these samples consisted of mastication, mixing, curing and
moulding. To quantify the flexibility of these samples, tensile tests
were conducted according to the ASTM D638 standard using an Instron
machine. The second half of the thesis concerns antenna development.
Meander dipole antennas with a combination of capacitive tip-loading
and T-matching were designed using CST Microwave Studio. The
substrates employed in the design had permittivity of 3.3 and loss
tangent 0.008. The overall dimensions of the antenna are 65 x 65 x 1.0
mm?3. The UHF band was chosen with the operating frequency of the
proposed antenna selected at 921 MHz. The fabrication of the prototype
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antennas involved copper foils cut into a meander shape, and then
secured onto the rubber surface using a special adhesive. Coaxial feed
technique was chosen to ease the fabrication process. Simulation and
measurement of the antenna return loss and radiation pattern were
conducted over the frequency range of 800 to 1000 MHz under two
conditions: 1) flat and 2) bending along vertical and horizontal plane.
The effect of the flat and the bending on the antenna’s performance,
mainly on the return loss and the radiation characteristics also been
discussed. The antenna performances show good agreement between
the simulated and the experimental results. The measurements were
carried out using a Rohde & Schwarz vector network analyzer in
an anechoic chamber. At the end of the study, prototype RFID tags
were measured using an RFID reader to validate and demonstrate the
worthiness of NR as a new flexible substrate for this application.





