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ABSTRACT

A UHF/VHF full-duplex communication using monopole and dipole antenna has been
widely used for cube satellite applications. The 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, a communication using UHF half-duplex
antenna combined with buck converter for the communication modes transition has been
proposed and investigated through deployment mechanism design for synchronous release
of the antenna and link budget analysis based on the antenna specifications.
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Fig. 1. CubSat with Conventional Antenna
((a):PW-Sat1]9], (b): AAUSAT-1 [10])
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Fig. 2. Gomspace Antenna[l1]
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Fig. 3. Half-duplex Antenna Block Diagram
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Fig. 4. CubeSat with Half-Duplex Antenna[11]
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Fig. 5. Nylon Wire Cutting Mechanism[11]

(a) Before Deploy

(b) After Deploy
Fig. 6. Holding and Release Mechanism

Table. 1. Antenna Specifications [11]

Description Specification
Product NanoCom
ANT430(Gomspace’s)
Performance Omnidirectional Canted
Turnstile Cubesat Antenna
RE 50 Q
Impedance
Frequency 400MHz ~ 480MHz
Power 1.5W
Gain -1dBi ~ 2dBi
Bandwidth 5MHz
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L, : Free Space Loss
L, : AtmosphericLoss
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Table. 3. Uplink Link Budget

Item Sym. | Unit | Value
Frequency f MHz | 435
Tx Power P dBW 20
Tx Line Loss Ly dB -3
Tx Ant. Peak Gain Gy dBi 18.04
Tx Ant.
Pointing Loss Lo dB 3
Equiv.Isotropic
Radiated Power EIRP | dBW | 251
Propagation
Path Length S km | 1932.3
Free Space Loss L dB -150.9
Atmospheric Loss L, dB -0.2
Polarization Loss Lo dB -0.3
Rx Ant. Peak Gain Gyp dBi 2
System Noise Temp 7. K 616.6
Data Rate R bps 1200
Bit Energy/Noise
Ratio E,/N, | dB 42.5
Bit Error Rate BER 10°
Reqd Bit | BMNo | g | g4
Energy/Noise Ratio (reg)
Implementation Loss - dB -5
Margin - dB 27.93
Table. 4. Downlink Link Budget
Item Sym. | Unit | Value
Frequency f MHz | 435
Tx Power P dBW | 1.76
Tx Line Loss Ly dB -1
Tx Ant. Peak Gain Gp dBi 2
Tx Ant.
Pointing Loss Lot dB 1
Equiv.Isotropic
Radiated Power EIRP | dBW | 1.76
Propagation
Path Length km 19323
Free Space Loss L dB -150.9
Atmospheric Loss L, dB -0.2
Polarization Loss Lol dB -0.3
Rx Ant. .
Peak Gain Gyp dBi | 18.04
System Noise Temp T. K 426.58
Data Rate R bps | 9600
Bit Energy/Noise
Ratio EN, | dB 234
Bit Error Rate BER 10°
Req'd Bit Ex/Np 4B 96
Energy/Noise Ratio | (reg )
Implementation Loss - dB -5
Margin - dB 15.06
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