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S-Band Conical Dual-Spiral Antenna for Satellite Performance Testing
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Abstract

In this study, a conical dual-spiral antenna was designed with characteristics similar to those of antennas mounted on satellites. This

antenna was designed to examine the EMC performance of satellites and verify RF systems based on noise signal characteristics. To
overcome the difficulties of traditional spiral antenna fabrication methods, a novel balun structure using microstrip dividers and a 3D
printing technique were proposed. The top and bottom diameters of the antenna affected the return loss over the entire frequency band,
and the directivity increased with the number of spirals wrapped around the antenna at the same antenna height. The performance of

the fabricated antenna was similar to the designed values.
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Fig. 1. Parameters of conical spiral antenna.
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Table 1. Conical dual spiral antenna manufacturing goal.

Contents Production goal
Frequency 21~23 GHz
VSWR 1.5 : 1 below

Antenna diameter 70 mm below

Antenna height 240 mm below

Polarization RHCP
Radiation pattern 120° more
Axial raito 2 dB below
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Fig. 2. Conical dual spiral antenna CST design.
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Fig. 3. Conical dual spiral antenna dielectric support.
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Fig. 4. Reflection loss due to variation in dielectric support
thickness.
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Fig. 5. Radiation pattern according to variation of dielectric
support thickness.
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Fig. 6. Microstrip divider and coaxial line structure.
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Fig. 8. 3D Printer supports and microstrip dividers.
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Fig. 9. Fabricated conical dual-spiral antenna radiation pa-

ttern.
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Table 2. Results of fabrication of a conical double spiral

antenna.
Contents Production goal | production results
Frequency 21~23 GHz 2.1~23 GHz
VSWR 1.5 : 1 below 1.45 : 1 below
Antenna diameter 70 mm below 65 mm
Antenna height 240 mm below 223 mm
Polarization RHCP RHCP
Radiation pattern 120° more 132°
Axial raito 2 dB below 1.4 dB below
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