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摘要 

 

本論文中，我們提出操作在 60GHz 豪米波頻段的單一導體第一高階模洩漏波

天線和以此天線做為陣列元素的共平面天線和正反向天線，一般的洩漏波天線具

有高增益、高輻射效率、低成本等優點。 

在單一導體帶洩漏波天線，我們利用平衡轉非平衡轉換器來激發第一高階

模。因為平衡轉非平衡轉換器其在兩平衡輸出端設計為對稱性的物理結構因而可

造成兩平衡輸出端相位差差 180°，且不隨頻率變化。由於單一導體帶第一高階

模的電流分佈特性，使得它的天線輻射場型主波束朝向 endfire 的方向。 

在共平面陣列的部分，使用微帶線功率分向器的串接設計陣列饋入電路。在

正反向陣列的部分，先把微帶線轉換成平衡式微帶線再以平衡式微帶線功率分向

器的串接來設計陣列饋入電路。由於陣列饋入電路的損耗造成陣列主波束增益值

未達到預期的效果。 
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Abstract 
In this thesis, we propose a single conductor strip first higher order mode leaky 

wave antenna, coplanar arrays and antipodal arrays operated at 60GHz.Generally, 

leaky wave antennas have the advantages: high gain, high radiation efficiency, low 

cost. 

In single conductor strip, we use a balanced to unbalanced transformers (Balun 

transformer) to excite first higher order mode. The Balun transformer have physical 

symmetry structure, we can produce 180° phase different of two balanced output ports, 

and the phase different do not vary with frequencies. Because of the current 

distribution in single conductor strip, the main-beam of antenna radiation pattern is at 

endfire. 

In coplanar arrays, we use the cascade of microstrip line power dividers to design 

the feeding circuit. In antipodal arrays, after microstrip line to balanced microstrip 

line transformation, we use the cascade of balanced microstrip line power dividers to 

design the feeding circuit. According to losses of those feeding structures, the gains of 

arrays are lower than what we expect.      
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