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Abstract

Abstract

With the development of satellite navigation, many scientific-research great
powers vigorously develop their own satellite navigation system. At present, the
BeiDou satellite navigation system in China progressively is planned to provide
high-quality regional and global navigation positioning and timing services. As an
important part of the satellite navigation system, the transmitting and receiving
terminal antennas determine the system performance to a certain extent. Therefore,
the development of transmitting and receiving terminal antennas with small size, wide
circular polarization and high gain is of great application value and practical
significance.

The research work has been done according to the design requirements of BeiDou
satellite navigation antennas and the relative scientific projects of our research group.
Based on the theory of microstrip antenna, three single-layer and one multi-layer
transmitting and receiving terminal antennas are designed by electromagnetic
simulation. Those single-layer terminal antennas are realized by the methods of multi
L-shaped slot array structure, parasitic cell loaded technology and dual feeds applied.
For transmitting and receiving bands of Beidou satellite navigation system, the
transmitting antennas operate at L-band of 1610-1626.5 MHz with left-hand circular
polarization; and the receiving ones operate at S-band of 2483.5-2500 MHz with
right-hand circular polarization. Multi-layer patch antennas of upper and lower levels
respectively are implemented by a complementary metal-ring resonators (CSRR)
structure loaded, fractal technology, as well as dual feeds. Exploiting the theory of
transmission line or cavity model theory, all the proposed novel antennas are analyzed
and optimized in structures and primary electromagnetic parameters, including: return
loss, axial ratio and field pattern etc. All the results show that these techniques and
methods applied is effective for the BD-2 terminal antennas to achieve
miniaturization, multi-band, circularly polarized and high elevation gain in the low

angle.
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Abstract

Finally, according to the optimized antenna structures, the antenna samples are
fabricated and measured. The results show that the designed antennas can operate at L
band(transmitting band) and S band(receiving band) quite well, with the
characteristics of return loss less than -10 dB, antennas gain greater than 2.5 dB,
circular polarization of axial ratio less than 3 dB. Also, the measurement results and
simulation results are essentially agree with each other. Then, the online measured
results show that the antenna samples can match with the handheld receiver of Beidou
satellite, and accurately locate the coordinates of the test sites. All the measured
results show that this design method is valid and the developed antennas can be

applied in the actual engineering project.

Key Words : BD-2 terminal; microstrip antenna; L-type slot; parasitic loaded;

CSRR loaded; fractal
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