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Abstract 

The switched-beam antenna is one type of the smart antennas, which consists of the 

antenna array and the beamforming network. Its principle makes use of narrow wave of 

producing several different directions, pointing to each direction respectively. It is also 

equal to use N antennas overlay N corn district and can carry out a purpose of tracking the 

customer by this kind of mechanism. 

In this thesis, we propose novel 5-GHz Butler matrix beamformers with two-axis and 

three-axis beam-switching capability. In the design of 5-GHz Butler matrix beamformer 

with two-axis, we use two-layer structure to design one set of 4x4 Butler matrix , and 

implement Butler matrix beamformer with four switch-control circuits to achieve the 

two-axis beam-switching capability. Besides, by using simple circuits, the SSL (side-lobe 

level) of each beam is less than -10dB. In the 5-GHz Butler matrix beamformer with 

three-axis , we use two sets of 8x8 Butler matrix to present structure in the form of 16x16 

Butler matrix , by setting up layout of Butler matrix , making use of four sets of antenna 

array to achieve three-axis beam-switching capability. 
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