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ABSTRACT 

In recent years, the complexity of antenna design and function has growth rapidly as it 
continue to emerge together with technology to help solve human problems. Designers 
adopt a few antenna design techniques that offered room of analysis and broad study which 
promise positive outcome to meet user's application demand. This thesis work focuses on 
analyzing a design of patch antenna used in portable radio transceiver to access modern, 
existing wireless services including GSM, PCS, DCS, GPS, UMTS, WLAN, and WiMAX. 
The antenna configuration utilized present techniques available in the open literature such 
as modification of radiator and modification of ground plane. Each techniques presents 
different advantages and disadvantages depending on the required analysis and application. 
It is proven that introduction of slot in antenna radiator excites new resonant and improve 
frequency bandwidth by proper placing and tuning the slot dimension as part of the radiator 
configuration. As the complexity of radiator modification troubled designers, researcher 
shows that applying a slot on the ground plane could also exploit positive advantages to the 
antenna performance while minimize ground plane area that could be used for electronic 
circuitry in a more complex system. Such antenna suit the current design demand and 
become a good candidate for wireless communication application, where compactness and 
wideband properties are critical. The proposed antenna managed to achieve a total of 6.7% 
dimension reduction by utilizing these techniques. This thesis present an approach to 
respond to current design challenge and demand in wireless communication application. A 
small and compact wideband monopole planar antenna, was presented. The antenna is 
modified by using several techniques to enhance the performance of the antenna, such as 
corrugated slot, radiator slot, parasitic element, ground plane shape and ground slot. The 
design was inspired by a previous work and focus to enhance the performance by utilizing 
the abovementioned modification techniques above. The proposed antenna has wideband 
coverage for all wireless services operating from 850 MHz to 3 GHz at 6dB return loss, 
hence suitable for handheld, portable devices. The performance of the designed antenna 
was verified theoretically by software simulation and experimentally by VNA 
measurement. The obtained radiation pattern shows omnidirectional characteristic, 
especially on lower frequency and is obvious in E-plane views. The measured antenna gain 
and efficiency range from 2.3 to 5.0 dBi, suitable for wireless application. With the 
presented antenna designed as a potential solution to modern wireless communication 
antenna application, the current design challenge and complexity would be addressed 
accordingly. 
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