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Wideband Array Antenna Design for Ku-Band Satellite
Communications Using Mixed Patches
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[Abstract]

This paper proposes a design of a wideband array antenna involving the downlink bands of fixed satellite service (FSS)
and broadcasting satellite service (BSS) by applying two mixed patch sets. The proposed antenna is implemented on FR4
substrate by arranging rectangular patches in 6 by 2. To design a wideband antenna (10.7~12.75 GHz) covering both FSS
downlink bands (10.7~10.95 GHz, 11.2~11.45 GHz) and BSS downlink bands (11.7~12.5 GHz, 12.2~12.75 GHz, 11.7~12.2
GHz), rectangular patches working at 11.5 GHz and 12.5 GHz are arranged alternately, and thus the proposed antenna can
obtain a wide bandwidth equivalent to 30.8% of the center frequency. The proposed antenna was fabricated and measured,
and the results are well matched with the simulated ones. From the performances, the proposed antenna can be applied to
the receiving antenna for FSS and BSS downlinks.
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Table 1. Simulation results for mutual coupling between

patches.
distance [mm] mutual coupling [dB]
(dv = dh) Spi_dv Sz1_dh
4 -11.2 -15.4
6 -15.1 -19.2
8 -16.6 -22.5
10 -17.6 -24.9
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Table 2. Design parameters of the 6 X 2 mixed patch
antenna array.

parameter value [mm] parameter value [mm]
W 40 Lp2_100 7.2
L 105 Lts3(=Wts3) 0.4
Wi 3.2 Wp2_76 1.5
Lf 16.75 Lp2_76 3.15
Lfts 0.55 Lts4(=Wts4) 0.55
Wa 4.3 Wp2_57 2.6
Lg 3.1 Lp2_57 3.3
W1_100 16.2 Wp3_100 0.7
L1_100 0.7 Lp3_100 10.05
Waqg1_151 0.17 Lts5(=Wts5) 0.45
Lg1_151 1.8 Wp3_71 1.6
Wp1_100 0.7 Lp3_71 3.1
Lp1_100 6.65 Wp1 7.93
Lts1(=Wts1) 0.35 Lp1 5.46
Wp1_76 1.4 Wp2 7.3
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parameter value [mm] parameter value [mm]
Lp1_76 2.7 Lp2 4.94
Lts2(=Wts2) 0.5 Wplp1 7.5
Wp1_57 2.4 Lp1p2 8.3
Lp1_57 3.0 Wp2p2 7.0
W2_100 0.7 Lp2p1 10.4
L2_100 7.2 Wslot1 3.6
Wag2_151 0.17 Lslot1 0.6
Lg2_151 1.7 Wslot2 3.2
Wp2_100 0.7 Lslot2 0.6
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Fig. 6. Fabricated 6 X 2 mixed patch antenna array.
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Table 3. Comparison of proposed work with similar works.

division |array element|frequency range [GHz]|bandwidth [MHz]
[10] 4 x4 13.6 - 14.5 880
[11] 1x8 14.0-14.5 500
[12] 8x2 11.56-12.9 1,400
[13] 4 x4 13.7-14.2 500
proposed 6x2 9.6 -13.1 3,500
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