
Wideband and high-gain BeiDou antenna 
with a sequential feed network  

for satellite tracking 

Key words: BeiDou antenna; Wideband circularly polarized radiation; 
Four-port sequential feed network; Global navigation satellite system 
(GNSS) receiver; Satellite tracking 

Corresponding author: Gaosheng LI 
E-mail: Gaosheng7070@vip.163.com

ORCID: https://orcid.org/0000-0001-5230-1428

Zhuolin DENG, Zhongyu TIAN, Chenhe DUAN, Pei XIAO, Zhu LIU, Gaosheng LI, 
2023. Wideband and high-gain BeiDou antenna with a sequential feed 
network for satellite tracking. Frontiers of Information Technology & Electronic 
Engineering, 24(10):1471-1481. https://doi.org/10.1631/FITEE.2200244 

Front In
form

 Technol E
lectro

n Eng

https://doi.org/10.1631/FITEE.2200244


Motivation 

1. BeiDou antenna is an important terminal equipment of the 
BeiDou navigation system. BeiDou-3 navigation satellite 
system was officially opened in 2020. While bringing high-
performance services to people around the world, the 
navigation system requires well-designed BeiDou antennas. 
The current BeiDou antenna has the problems of narrow 
bandwidth and high axis ratio. 

2. We are committed to designing a BeiDou antenna with 
broadband and high performance to meet the requirements 
of the future BeiDou navigation system. 
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Main idea 
1. BeiDou antenna uses broadband feed network to achieve 
broadband working band. 

2. The broadband feed network is realized by power splitter 
and phase shifter. 

3. The small size of the feed network can realize the 
miniaturization of the BeiDou antenna. 

4. The BeiDou receiver is used to test the actual positioning 
results of the BeiDou antenna. 
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Method 
1. A broadband circular polarization feed network is 
designed through the combination of Wilkinson power 
splitter and 180°/90° broadband phase shifter. Then the 
broadband circular polarization of the antenna is realized 
through the feed network. 

2. 180° broadband power division phase shifter and 90° 
broadband power division phase shifter are etched on the 
upper and lower layers of the dielectric plate respectively, 
and the profile size of the feed network is greatly reduced 
through this structure, and the antenna is miniaturized. 
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Major results 

1. The test results of the antenna prototype are as 
follows: 

Front In
form

 Technol E
lectro

n Eng



Major results (Cont’d) 
2. Results of the proposed antenna comparison with
other similar literature
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Conclusions 
The opening of the BeiDou-3 navigation satellite system has promoted 
the development of BeiDou antennas, and a wideband GNSS antenna 
loaded with a four-port sequential feed network was proposed. By 
analyzing the principle of the phase shifter, we designed a high-
precision phase shift power divider with a phase imbalance <7° and a 
bandwidth that covers the entire GNSS frequency band. The main 
structure of the antenna uses four rectangular patches to achieve high 
gain. Measurement results show that the highest gain is 7.1 dB, which is 
higher than those of most microstrip GNSS antennas. The proposed 
antenna can track 24 satellites (12 BeiDou satellites) when connected to 
a GNSS receiver, and the C/N0 is greater than 30. In short, the 
developed antenna could be a good candidate for BeiDou applications 
or other GNSSs. 
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