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Novel Mobile Satellite Communication Antenna Design
Based on Shaped-Reflector
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Abstract

This paper presents hybrid antenna(HA) design based on shaped reflector for mobile satellite communication. HA
is composed of a shaped reflector and a feeder having 1x8 linear phased array, and reflector shaping method is applied
for the performance optimization with minimum aperture size. And, in the feeder design, HA has another merit to mini-
mize the manufacturing cost by optimizing the number of element. Proposed HA is designed at Ka-band and can elec-
trically control a beam pattern within +3° in the basic angle of +45° in elevation. This antenna is designed to meet
ITU-R S465-5 for beam pattern including side-lobe level.
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Fig. 1. Hybrid antenna design flow.
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Fig. 2. Structure image of hybrid antenna.
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Fig. 3. Simulation results of shaped reflector.
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Table 1. Partial gain characteristics of hybrid antenna as array element.

No. of element 1 2 3 4 5 6 7 8 9 10 11 12

-3 8.9 17 242 | 278 | 291 | 281 | 283 | 281 | 318 | 302 | 265 | 249

Scan

angle 0° 175 | 259 | 297 | 276 | 293 | 292 | 303 | 302 | 293 | 272 | 295 | 310

+3° 244 | 285 | 289 | 311 | 322 | 321 | 328 | 322 | 301 | 274 | 229 | 178

(a) 1x8 & uj& <tEY (b) A5E B3 AEUE FHE= £ tEy 24
(@) 1x8 Horn array antenna (b) Horn element fed by stacked planar antenna
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Fig. 4. Photo of manufactured feeder composed of 1x8 phased array.
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Fig. 7. Measured radiation patterns of hybrid antenna.
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