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ABSTRACT

An Antenna & RF system for a fly-away satcom terminal application on ka-band is presented in this paper. The
Fly-away satellite terminal can be moved and operated by two person and adapt automatic satellite tracking system
in order to decrease the tracking time. Additionally, for low-power consumption, compact size and light-weight, a
dual reflector antenna is constructed using dual-offset gregorian antenna structure. For minimize weight, the
reflector of the antenna is made of Magnesium. For low-power consumption and light-weight, the pHEMT MMIC
compound devices is utilized. The Electronic Band-Gap(EBG) Low-Pass Filter(LPF) is designed for harmonic
rejection. In the receiving part, Low-Noise Block converter(LNB) structure is designed for compact and light-
weight. In this paper, fly-away satcom terminal with low-power consumption, compact size and light-weight is
described with antenna system and RF system performances. Through the experimentation, fly-away terminal's EIRP
is more than 50dBW, G/T is more than 17dB/°K.

Key Words : Fly-away Satellite Terminal(:=HF8 9] TE), Antenna & RF system(QtEIY & RFA|Z2=H), Dual-offset
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Fig. 1. The operational concept of the fly-away satellite
terminal communication
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Fig. 2. The antenna & RF system architecture of the
fly-away satellite terminal
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Table 1. Target performances of the proposed antenna

system
Parameter Target Measured
Frequency Ka-band Ka-band
Tx 44.0dBi 45.7dBi
Antenna Gain
Rx 41.5dBi 42.0dBi
Co-pol/Cross Pol ITU-R ITU-R
Antenna Noise Temperature 150°K 134.7°K
Tx LHCP LHCP
A5
Rx RHCP RHCP
ZH) 1.5dBo] 3} 1.4dB
2] 2] 1)) 1.5:10]3} | 1.4:1°]8}
Main Refelctor xp
- > Antenna Aperture
\ .
.\.
.\'
DoipfS = — -
T - N D
h ~. N
g .
- ~ . \ .
T— : 7, 1
— >
(&) . = sj{____
o~
N N <} b,
F ~ .
VAR ¢
SubERefelctor
L,

Fig. 3. The geometry of the dual offset gregorian
antenna
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Fig. 4. The geometry of the antenna feeding structures,
(@) Corrugated horn, (b) Square waveguide iris
polarizer, (c) Ortho—mode transducer
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simulation result
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Fig. 9. The measured 2nd harmonic result of the fly—
away satellite terminal
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Table 2. Comparison target & measured results

Parameter Target Measured
Frequency Ka-band Ka-band

Tx 44.0dBi 45.7dBi

Antenna Gain

Rx 41.5dBi 42.0dBi

Co-pol/Cross Pol ITU-R ITU-R
Antenna Noise Temperature 150°K 134.7°K
HPA output Power 36dBm 36.47dBm

LNB Gain >60dB >60dB

LNB NF <1.9dB 1.6dB

System noise Temperature 320°K 304.3°K
System EIRP 50dBW 52.17dBW
System G/T 17dB/°K 17.2dB/°K
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