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Reflect-array Antenna for Receiving of Satellite Broadcasting
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Abstract In design of a reflectarray antenna, we considered the thickness of a dielectric substrate and an incident
angle on the refectarray surface. In the result, even if shapes of the resonant elements are simple ring type, the
reflection phases can be controled only by varying the size of resonant elements. To verify the design method, we
manufactured and measured a reflectarray antenna model for receiving of satellite broadcasting. And compared the
received RF level with parabola antenna of the marketing product. The difference of the received level was small
and the received vision was good. As a result, the proposed design method was comfirmed to be adequate.
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Fig.1 Reflectarray antenna.
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Fig.2 Coordinat system and symbols.
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Fig.3 Design parameters.
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Fig.4 Reflection phase ® vs. Ring radius r (Incident angle
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Fig.5 A®,d®/dr vs. Thickness 1 of dielectric substrate (Incident
angle = 0deg).
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Table 1 design parameter.
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Frequency f 12.0GHz
Relative permittivity e, 2.65
Thickness of dielectric substrate 1 | 3.2mm
Element d 13.0mm
Center of mirror surface(x,y,z) (224.7,0,-127.5)
Gradient of mirror surface 6, 30.7deg
Ring width w 0.4mm
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Fig.6 A®,d®/dr vs. Thickness | of dielectric substrate (incident
angle = 00 60deg).
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Fig.9 Arrangement of designed resonant elements .
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Fig.10 Calculated radiation patterns (12GHz).
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Fig.11 Calculated phase distribution (12GHz).

012 O00000OO0OO0OO0OOO0O0O0O0OOoOoOObObOOOOo

Fig.12 Manufactured reflectarray and parabola antenna of mar-

keting product.
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Fig.13 Measurement system.
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Fig. 14 Comparison of received RF level.
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Fig.15 Comparison of estimated antenna gain.
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