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Design of active beam steering antenna mounted on LEO small satellite
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Abstract In this paper, the dipole antenna that can control a beam steering were designed for attaching on
LEO(Low Earth Orbit) small satellite. The proposed antenna was based on Yagi-Uda antenna. The parasitic element
was proposed as a T-shape. Depending on the state of open or short at the end of a vertical element, we can
choose a characteristic of the parasitic element with fixing a vertical element length of the parasitic element. Using
this characteristic, we designed the director element and reflector element. The proposed antenna was designed to
receive UHF 436.5 MHz. Antenna gain was chosen by link budget between one satellite and the other satellite or
between the satellite and the ground station. By changing a vertical element length which is the largest variable
that chooses an antenna characteristic, we confirmed that A2 length transformer has a result that improve 0.5 dB
in comparison A4 length transformer from maximum gain direction. In production, we made an on/off switch
composed of a diode, capacitor, and inductor control an open and short at the end of the parasitic element. As a
result, the gain of antenna used in a link between one satellite and the other satellite had average 5.92 dBi. And
the gain of antenna used in a link between the satellite and the ground station had average 0.99 dBi.
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Design of active beam steering antenna mounted on LEO small satellite
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Fig. 1. Radiation angle of small-satellite

H 1. 83 HA

Table 1. Link budget
A
Eissy A48- A=
A4 2 | Az

T Antenna gain (dBi) 4.24 -187
Transmitted power (dBw) 10 10

Rx Antenna Gain (dBi) 4.24 10
Noise temp. : 200 k(dBk) 30 23

Free space loss(dB) 152 142

Rain atten. : 35mm/h(dB) 0 0.03
Loss Implementation loss(dB) 3 3
Parameter Polarization loss(dB) 2 2
Additional loss(dB) 05 0.5
Pointing loss(dB) 3 3

Carrier frequency(MHz) 4365 4365

) Data rate(dB/s) 9600 9600

Modulation [ goqired Bit Error Rate | 106 | 10°°
Required /N, (dB) 135 135

C/ N, (dB#1z) 5633 | 5633

Result E/N,(dB) 165 165
Link margin(dB) 3 3
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