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(Developmentof Dual Polarized Base station Antenna with Electrical
Down tilting)
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Abstract

In case of mechanical down tilting, a horizontal pattern is distorted and beam width widens whenincreasing tilt angle,
which causes an expansion of hand off region and burden base station equipment. In contrast, electrical down tilting has
advantage that horizontal HPBW is kept constant with down tilting. In this paper, based on a phased array technology,
dual polarized base station antenna with electrical down tilting was developed at 800MHz band. The antenna has down
tilting range of 0° to 14°, and 15dBi gain. We use stacked microstrip patch as a radiated element and apply balanced feed
technique to improve isolation between ports and discrimination of cross polarization. The effect of electrical down tilting
was verified by field test.
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Table 1. Specification of antenna.
g5 3
frequency 824~8%4 MHz
gain 15dBi
vertical 15° = 3°
HPBW - -
horizontal 65° £ 5
VSWR 14 : 1 o}s}
down tilt range 0°~14°
side lobe suppression 18dB ©]3}
polarization Dual, slant *45°
cross polarization ratio 20dB ] s}
isolation between ports 30dB o] st
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Structure of radiator.

(a) Cross—sectional view (b) PCB lavout
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Table 2. Dimension of radiator.

Hg AA A5
size of stacked patch 128 x 128 mm
size of feed patch 164 x 164 mm
height of stacked patch | 32 mm
height of feed patch 16 mm
circular disk radius 6 mm
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Fig. 2. Measured results of single radiator.
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Table 3. Array parameter,
s}l ) 2
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g A 0.773 A
Ael Fuju] (An) | 10 182518 1
Ap 67.3°
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Fig. 5. Schematic of 5-way divider circuit.
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Fig. 6. Simulation results of 5-way divider circuit.
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Fig. 10. Variation of horizontal pattern with down tilting.
(a) Case of mechanical down tilting (b) Case of electrical down tilting.
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