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The cellular phone system is suitably improved and developed for mobile
phone communication system for supporting the real time interactive multimedia
services, and providing enough bandwidth for high bit rate receiving and transmitting
data for global mobility. Nowadays, the cellular phone system has been innovated
into 3.9G technology and beyond. Therefore, this research aims to design a sector
antenna system for the age of Third Generation (3.9G) applying for the cellular base
station, following IEEE802.16¢ Mobile WiMAX. ‘Standards at 2.1GHz. The
Electromagnetic Band Gap (EBG), a new technology for increasing the gain of slot
array antenna, is investigated and designed to cooperate with such antenna. The
antenna system comprises of three main parts as follow: (1) slot array antenna that
provides the wide-bandwidth covered frequency ranges for 3.9G system, (2) the
appropriate EBG structures, and (3) feed system by using the CST (Computer
Simulation Technology) to investigate and design all of them. While Finite Difference

Time Domain method (FDTD) is conducted to carry out the E- and H-fields.



From the research, it found that the proper structure of EBG is capable to enhance the
gain of antenna as the additional resonant circuit, exhibit bandgap characteristics at
2.1 GHz, which installed at front of the array panel. Finally, the prototype of this
sector antenna system is fabricated from the calculated results and then has been
validated with the measured results and compared to some parameters from the FDTD

calculation.
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