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Abstract：Beidou satellite navigation system is a Chinese self-developed global satellite navigation 
system. Now it has its place in mature satellite navigation system. In recent years, more and more 
people pay attention to it. The development of Beidou satellite navigation system has good 
prospects, so designing the Beidou terminal antenna is of important values both for research and 
applications. In this paper, a Beidou circularly polarized microstrip antenna is designed ,which is 
made by cutting an asymmetrical U-slot in a square radiating patch and diagonal corner cut method 
to achieve circular polarization and to reduce the size of the antenna. Finally the model of the 
antenna is made and analyzed by HFSS15.0 to get the optimum performance parameters. 

Introduction 

Recently, Satellite navigation systems have greatly facilitated human life. The demand for 
satellite navigation has also been increasing. It is precisely because of the ever-increasing demand 
of human beings that the development of satellite navigation technology has been promoted [1]. On 
the level of security and social development, China has developed an independent satellite 
navigation system, namely the Beidou satellite navigation system. The application of Beidou 
satellite navigation system is multi-faceted, not only in military applications, but also in our lives. 
With the popularity of the Beidou navigation system, its terminals are gradually characterized by 
lightness, thinness, shortness and smallness, and these characteristics require higher terminal 
antennas [2, 3]. The antenna is an indispensable part of the satellite navigation system. The quality 
of the antenna is closely related to whether the satellite navigation system can exert its capabilities 
well [4-6]. In recent years, the combination of antenna miniaturization and circular polarization is 
also becoming a trend. 

Tag Antenna Design and Structure 

The structure of the antenna is shown in Fig.1. The side length L of the radiating patch of the 
antenna is 43 mm, the side length L1 of the dielectric substrate is 59 mm, the thickness h of the 
dielectric substrate is 3 mm, and the left arm length of the asymmetric U-shaped groove is long. It is 
9.9248mm, the right arm length is 10.6616mm, the base length is 6.0576mm, the groove width w of 
the asymmetric groove is 2.2mm, the distance from the feeding point to the center of the patch is 
12mm, the isosceles of the radiation patch The side length a of the triangular chamfer is 6 mm. 
Fig.2 shows the main dimensions of the radiator sheet. 
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Fig.1. Structure of the antenna               Fig.2. Antenna main size diagram 

Simulation and Analysis 

In the case where the other parameters are consistent, the resonant frequency of the antenna 
decreases as the side length of the radiating patch increases. And substantially independent of the 
dielectric substrate, it does not substantially change with the change in the side length L1 of the 
dielectric substrate. After a series of sweep analysis, the side length of the radiating substrate and 
the side length of the dielectric substrate are optimized. Fig.3 shows the result of S11 of the antenna. 
Finally, the bandwidth of S11 is calculated to be 86.7 MHz. As can be seen from the results report 
Fig.4, the normalized impedance at 1.561 GHz is 1.1356 + 0.4017i. It can be seen from the graph (a) 
of Fig.5 that when the antenna is operated at 1.561 GHz, the axial ratio of the antenna is 1.2921 dB, 
which is the target of less than 3 dB originally established; the antenna shaft can be seen from the 
figure (b). The two frequency points of the ratio of 3dB are 1.5473GHZ and 1.5680GHZ, 
respectively, so the bandwidth of the axial ratio is 20.7MHZ; as can be seen from the figure (c), 
when the frequency of the antenna is 1.561GHZ, θ is 0deg and φ is 0 deg, the axis ratio of the 
antenna is 1.2921 dB. From Fig.6, the total gain of the antenna is 1.9217 MHz.  
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Fig.3. S11 
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Fig.4. Smith chart of S11 
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   (c) 

Fig.5. Axial ratio sweep analysis chart 
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Fig.6. Total antenna gain                                Fig.7. 3D gain 

Conclusions 

Based on the actual situation and using the knowledge of microstrip antenna, this paper presents 
a circularly polarized microstrip antenna model working in the B1 frequency band of Beidou II. The 
innovation of this design is to use asymmetric U-shaped groove, which can not only realize Good 
circular polarization can also properly reduce the size of the antenna. 

Acknowledgements 

This work is supported by the Quanzhou High-level Talent Innovation and entrepreneurship 
project (2017G050) and the National Project of Innovative Entrepreneurship of Undergraduate (No. 
201810399003). 

References 

[1] D. C. Zhang, Y. Liu, K. Han, et al. The Application of RFID-based on IOT in logistics 
management, Software Engineering and Knowledge Engineering: Theory and Practice. 2012. 

[2] J. H. Bang, B. Enkhbayar, D. H. Min, et al, A compact GPS antenna for artillery projectile 
applications, IEEE Antenn. Wire. Prop. Lett. 10 (2011) 266–269. 

[3] C. Sun, H. Zheng, L. Zhang, et al, A compact frequency-reconfigurable patch antenna for 
Beidou (COMPASS) navigation system, IEEE Antenn. Wire. Prop. Lett. 13 (2014) 967–97. 

[4] B. Yang, Q. Y. Feng. A folded dipole antenna for RFID tag, Int. Conf. Microw. Millim. Wave 
Tech. Proc. 2008, Nanjing, 1047–1049. 

[5] K. Wei, Z. Zhang, Z. Feng. Design of a coplanar integrated microstrip antenna for GPS/ITS 
applications, IEEE Antenn. Wirel. Prop. Lett. 10 (2011) 458–461. 

[6] S. Ma, J. Row. Design of single-feed dual-frequency patch antenna for GPS and WLAN 
applications, IEEE Tran. Antenn. & Prop. 59 (2011) 3433–3436. 

571




