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Development of Cube Satellite’s Communication System Using

Commercial UHF Half-Duplex Antenna
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Department of Aerospace Engineering, Chosun University
ABSTRACT

A UHF/VHF full-duplex communication using monopole and dipole antenna has been
widely used for cube satellite applications. This kind of communication system requires a
dedicated structure panel for antenna integration, which is the one of the disadvantages of
the conventional communication system from the accommodation point of view considering
the extremely limited volume of the cube satellite. In this study, to maximize the
accommodation efficiency of the cube satellite, the commercial UHF half-duplex antenna
combined with buck converter for communication modes transition has been considered in
the communication system design. Its effectiveness has been verified through link budget
analysis based on the antenna specifications and satellite’s operation conditions. In addition,
the antenna deployment mechanism for the synchronous release of multi-antennas has also
been introduced.
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Fig. 1. CubeSat with Conventional Antenna
((a)PW-Sat1[9], (b)AAUSAT-1[10])
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Fig. 4. CubeSat with Half-Duplex Antenna[11]
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Fig. 3. Half-duplex Antenna Block Diagram Fig. 5. Nylon Wire Cutting Mechanism[11]
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Fig. 6. Holding and Release Mechanism
((a)Before Deploy, (b)After Deploy)
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Fig. 7. CubeSat with Antenna Deployment
Mechanism ((a)Stowed Configuration,
(b) Deployed Configuration)
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Table 2. Uplink Link Budget

[tem Sym. Unit | Value
Frequency f MHz 435
Tx Power P dBW | 13.01
Tx Line Loss Ly daB -3
Tx Ant. Peak Gain Gt dBi 14.8
Tx Ant.Pointing Loss Ly dB -2.5
Equiv. Isotropic
Re?diated Povr\J/er ElRP | dBW | 22.31
Propagation
5 a”? Lgen oth S | km | 19323
Free Space Loss Ls dB -150.9
Atmospheric Loss La dB -0.2
Polarization Loss Lpor dB -0.3
Rx Ant. Peak Gain Gp dBi 2
Rx Ant.Pointing Loss Lor dB -1
System Noise Temp. Te K 616.6
Data Rate R bps 1200
BitEnergy/NoiseRatio E/N, | dB 41.82
Bit Error Rate BER 107
Reqg'd Bit EwN,
Energy/lioise Ratio (fbe/q)o db 9.6
Implementation Loss - dB -5
Margin - dB 27.22

Table 3. Downlink Link Budget

ltem Sym. Unit | Value
Frequency f MHz 435

Tx Power P dBW 3

Tx Line Loss Ly daB -1

Tx Ant. Peak Gain Gt dBi 2

Tx Ant.Pointing Loss Ly aB -1

Equiv. Isotropic

Rgdiated PovL\)/er EIRP | dBW 3
Egﬁaﬁgﬂg?h S | km | 19323
Free Space Loss Ls daB -150.9
Atmospheric Loss La daB -0.2
Polarization Loss Lpor daB -0.3

Rx Ant. Peak Gain Gp dBi 14.8
Rx Ant.Pointing Loss Lor daB -2.5

System Noise Temp. Te K 426.58
Data Rate R bps 9600
Bit Energy/Noise
Ratio Es/Ny | dB 26.38
Bit Error Rate BER 107
Reg'd Bit Eo/Np
Energy/Noise Ratio (req) dB 96
Implementation Loss - daB -5
Margin - dB 11.78
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