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Attenuation Mechanisms of Microstrip Antenna on Silicon

YAO Keming, LIU Xiaoming ™~ , ZHU Zhonggan ZHAO Mingrui CAO Shijian

(School of Mechatronics Engineering of University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract; Microstrip antennas based on silicon exist the problems of high-loss, low efficiency, and low gain. Five
main parts contribute to the results: 1. The conductor losses of the antenna patch and matching microstrip ; 2. Medi-
um dielectric loss; 3. Surface wave loss; 4. Resistive loss of the semiconductor substrate ; 5. Interface loss caused by
carrier movement at the interface of substrate and insulating layer. Based on the analysis of the attenuation mecha-
nism of each kind of loss, the corresponding loss calculation model and it§ proportion in the total loss are studied.
And proposed effective ways to reduce losses. The experimental resulis show that the mothod of growth a layer of
polycrystalline sillicon thin-film on the substrate can effectively reduce the losses. The substrate is high-resistance
silicon mixed with low dielectric constant substrate. All these can be done by micro-mechanical (MEMS) technolo-
gy. This silicon based microstrip antenna element efficiency can reach 87 % , gain up to 8 dB.
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