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Abstract

With the rise of LEO Satellite Constellation in recent years, phased array antenna has attracted
much attention. In this paper, a Ka-band phased array antenna is designed. The array element
uses the form of micro-strip antenna. The antenna has the characteristics of ultra-wideband, dual
circular polarization, low-profile and high radiation efficiency. Compared with the traditional ul-
tra-wideband array element which mostly uses the dipole antenna, the micro-strip antenna is
used in this design. It has the advantages of simple processing, easy integration of low profile. Ac-
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cording to the test, the bandwidth with the VSWR less than 2 is 46% and the bandwidth with radi-
ation efficiency greater than 85% is 43%. So, this work has innovation and meaning for engineer-
ing practice.
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Table 1. LEO satellite constellation plans
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Figure 1. The graph of branch-line hybrid network
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Figure 2. The VSWR simulation result of branch-line hybrid network
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Figure 3. The phase simulation result of branch-line hybrid network
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Figure 4. The transmission coefficient simulation result of the network
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Table 2. The results of the network
2 DREREMEBHERIELR

Freq (GHz) BW (GHz) FBW (%)
HLHBE EE 15.34~22.88 7.54 39
AR —H 16.00~23.00 7.00 36
el 25 16.00~21.00 5.00 27
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Figure 5. The radiation principle of micro-strip antenna
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Figure 6. The graph of micro-strip antenna model
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Figure 7. The VSWR of antenna
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Figure 8. The AR of antenna
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Figure 9. The real gain of antenna
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Figure 10. The picture of antenna
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Figure 11. The VSWR measurement result of the antenna
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Figure 12. The AR measurement result of the antenna
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Figure 13. The gain and efficiency measurement results
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Table 3. The test results of the antenna element
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Freq (GHz) BW (GHz) FBW (%)
Libid 15.34~23.79 8.45 43
Liil=a 16.77~24.31 7.54 37
W% 17.42~23.79 6.37 31
A 16.38~25.35 8.97 43
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WA 8.97 GHz, FHXH %5 43%. M UL IR TTAL, 1% RS TUFaAx AR 5 58 #07E 30% LA b, J2—
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Figure 14. The graph of rectangular array antenna
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Figure 15. The picture of array antenna
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Figure 16. The gain and AR measurement results. (a) The scan angle at 0°; (b) The scan angle at 10
20°; (d) The scan angle at 30°; (e) The scan angle at 40°
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Table 4. The results of the gain and AR of the antenna array
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°; (c) The scan angle at

Gain (dBi) AR (dB) SLL (dB)
0° 24.43 0.59 ~18.18
10° 24.23 1.32 ~17.82
20° 24.17 1.78 -20.36
30° 23.79 1.75 -25.25
40° 22.19 2.65 ~18.89
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