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In recent years, Radio Frequency Identification (RFID) technology is
highly demanded in various applications, requiring a rapid development in
the RFID technology. The Ultra High Frequency (UHF) RFID reader was
selected for this research due to its further detection distance compared to
the High Frequency (HF) and Low Frequency (LF). The research described
in this thesis focuses on the development of the UHF RFID reader microstrip
antenna designs to meet the requirements of certain applications which are
long read range detection and in a small area. The proposed reader antenna
has a unique and innovative design as it uses a combination of circular
polarized technique, array, parasitic elements and complementary split ring
resonator (CSRR) in order to increase gain and miniaturized the reader
antenna. In this project, four designs of UHF-RFID reader antenna were
proposed namely an UHF reader antenna (UHF-RA), an UHF reader array
antenna (UHF-RAA), an UHF reader parasitic array antenna (UHF-RPAA),
and miniaturized UHF reader parasitic array antenna (UHF-MRPAA). In the
UHF-RA configuration, the behaviour of the circular polarized technique of
single element was investigated. The objectives and target of this structure
were to prove that the circular polarized method are achieved. At this stage,
the design focused on the effects of the truncated patch at the corner to
achieved the circular polarized reader antenna. Meanwhile, once the design
of circular polarized reader antenna have been proven, the same antenna was
upgrade to a 2 x 2 array structure known as UHF reader array antenna (UHF-
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RAA) in order to increase the gain. The parasitic elements were then added
to the left and right of the every patches to increase the gain known as
UHEF reader parasitic array antenna (UHF-RPAA) which is produced higher
gain 11.15 dBi as compare to UHF-RAA 10.04 dBi. Finally a miniaturized
UHF reader parasitic array antenna (UHF-MRPAA) structure attached
with the CSRR constructed from a UHF-RPAA was introduced. The CSRR
elements were added to the ground of the UHF-RPAA and obtained a size
reduction of 33.3% which was 208 mm x 208 mm x 1.6 mm. However, due
to size reduction the gain dropped to 8.285 dBi. The simulation process
was carried out using CST Studio Suite software, while the measurement
of S11 and radiation pattern was done using Vector Network Analyzer and
Spectrum Analyzer. The antennas were verified and validated by using two
types of measurement which were Antenna Propagation Measurement and
RFID System Measurement. The Antenna Propagation Measurement was
done to make sure that the proposed antenna has the ability to transmit the
signals and waves to the receiver (Rx) side. Nine types of UHF tag were
used in RIFD System Measurement. From measurement, an UHF-RPAA
with Frog 3D-UPM tag has achieved the longest read range distance with
the value of 5.7 m. Meanwhile, an UHF-MRPAA gives 3.4 m of read range
distance. Hence, the research has developed a high gain miniaturized UHF
RFID reader microstrip antenna for Malaysian operating Frequency (921
MH?2) in indoor propagation.





