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Design of U-slot Array Antenna for PCS Base Station
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Abstract

In this paper, the design of a U-slot array antenna for PCS base station has been implemented and studied.
The U-slot antenna is a single layer type with an antenna volume smaller but a bandwidth lager than the designs
utilizing parasitic patches, which exceed 17 % bandwidth, for the probe fed case. Designed U-slot array antenna
has stable radiation patterns and an average gain above 12 dB across the PCS frequency band. In this paper,
through the designing of a U-slot array antenna, we have presented the availability for PCS base station antenna.
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Fig. 1. Geometry of a U-slot antenna.
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Table 1. Design parameters of antennas(in mm).

PCS 7|ARE U5 olFo] el 47

L w D wd F A B Wu S Ul h &, t
Ant. A 55 7 85 | 325 0.5 1.75 13375 155 | 575 [ 4075} 13 2.17 | 0.508
Ant. B 55 71 85 1 325 0.5 175 {3375 155 | 5.75 | 38751 13 2.17 | 0.508
Ant. C 55 71 85 {325 ] 05 1.75 | 3375 | 155 | 575 [ 4275 | 13 2.17 | 0.508
Ant. D 55 ! 85 | 325 | 05 1.75 | 3375 | 145 | 575 (4275 | 13 2.17 | 0.508
Ant. E 55 71 85 | 325 | 05 175 {3375 165 | 575 | 4275 | 13 2.17 | 0.508
Ant. F 54 69.5 8.5 325 0.5 1.75 1 33751 155 | 575 [ 40.75 13 2.17 | 0.508
Ant. G 56 71 85 | 325 0.5 1.75 13375 | 155 | 5.75 | 4075 | 13 2.17 | 0.508
Ant. H 55 0! 85 | 315 0.5 175 13375 155 1 5.75 | 40751 13 2,17 | 0.508
Ant. | 55 71 85 | 325 | 05 175 [ 3.125 | 155 | 5.75 | 40751 13 2.17 | 0.508
Ant. J 55 7 85 | 325 0.5 1.75 4 155 | 575 [ 40.75 | 13 2.17 | 0.508
Ant. K 55 71 85 1305 05 1.75 | 3375 | 155 | 575 [40.75 | 13 2.17 | 0.508
E 2 PCS 71434 44 Luvel 74
Table 2. Specifications for commercial PCS base station antenna.
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A 1840~1850 | 1750~1760
1850~1860 | 1760~1770 12dB 65° 18° 1.5:1 20dB °]4 3
C 1860~1870 | 1770~1780
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Fig. 2. Impedance loci for antennas with different
U-slot length(Ul).
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Fig. 3. Impedance loci for antennas with different
U-slot width(Wu).
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Fig. 4. Impedance loci for antennas with different
U-slot thickness(Wu).
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Fig. 5. Impedance loci for U-slot antennas with
different patches.
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Fig. 6. Impedance loci for antennas with different
location of probe feed.
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Fig. 7. Comparison between the calculated and mea-
sured VSWR.
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Fig. 8. Fabricated u-slot array antenna.
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Fig. 10. Measured radiation patterns. (a) H-plane, (b) E-plane.
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Fig. 11. Measured results for an array antenna. (a) return loss, (b) smith chart.
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Fig. 12. Measured gain of array antenna.
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