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ABSTRACT

Since the allocation of 3.1 — 10.6 GHz band by the Federal Communications
Commission (FCC), UWB system has a rapidly progressive development. They are
highly demanded in various applications including wideband, multi-functional and high
data devices. However, there are some existing narrowband system within UWB
spectrum, which cause electromagnetic interference (EMI) and leads to the degradation
performance of UWB operation. The research described in this thesis focuses on the
concept of the reconfigurable UWB antenna with band rejection characteristics to
mitigate the electromagnetic interference between UWB and narrowband
communication. By embedding ideal switch in the band rejection element frequency
reconfigurability can be achieved. In this thesis, three designs of reconfigurable UWB
antenna with band rejection were proposed; namely a reconfigurable UWB antenna with
WiMAX band rejection (rtUWB-WiMAX), reconfigurable UWB antenna with WLAN
band rejection (rtUWB-WLAN) and reconfigurable UWB antenna with dual band
rejection (rtUWB-DBR). The rtUWB-WiMAX have impedance bandwidth from 2.99
GHz to 10.58 GHz with band rejection at 3.52GHz by utilizing C-shaped parasitic
stripline. Meanwhile, rUWB-WLAN achieved an operating bandwidth from 2.99 —
10.82GHz with VSWR less than 2 except for the WLAN band operating at 4.92 — 5.84
GHz. Dual band rejection with central frequencies of 3.56GHz and 5.52GHz have been
generated by integrating both of the band rejection elements from the previous design
into one module for the rtUWB-DBR. The proposed rtUWB-DBR can operate at four
modes by configuring the switches ON and OFF. The antenna exhibit omnidirectional
radiation pattern and stable gain across the band except the two rejected frequencies.
The simulated and measured result were presented and compared to demonstrate the
performance of the proposed antennas.
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