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ABSTRACT

In this study, the researcher(s) designed a fly-away terminal transmitter/receiver communicating with
geostationary orbit satellite by applying the Turbo Product Code (TPC). This newly developed satellite terminal
observe the standards of ITU-R, MIL-STD-199-164A, and ETSI EN 302 307. The fly-away terminal
transmitter/receiver consists of the RF transmitter/receiver part and the radio modem part. The RF
transmitter/receiver part was designed to transduce the modem signals into Ka-band up/down converting frequency
so that it can result in high power transmission while lowering the noise level. The modem part was developed
utilizing the forward error correction (FEC), root-raised-cosine (RRC) filter, cascaded integrator-comb (CIC) filter,
numerically controlled oscillator (NCO), and digital-to-analog converter (DAC) and analog-to-digital converter
(ADC). The use of FEC codes efficiently provide building blocks of encoding symbols and etror correction
functions follow low density parity check (LDPC) observing the TPC. This study presents a fly-away terminal
transmitter/receiver that can modulate and demodulate the signals using TPC at the maximum speed of 2Mbps

and transmit/receive them to an antenna by transmitting the up/down converting frequency.
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Fig. 1. The operational concept of the fly-away satellite
terminal communicaiton
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Fig. 2. The architecture of fly-away terminal block
diagram
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Table 1. Target Performance of the proposed antenna

Parameter Target ‘ Designed
Frequency Ka-band
Antenna Tx 44.0 dBi 46.0 dBi
Gain Rx 41.5 dBi 42.3 dBi
Co-pol/Cross-pol ITU-R
Antenna Noise 150°K 134.7°K
Temperature
Tx LHCP
Polarization
Rx RHCP

Table 2. Target Performance of the proposed transmit/
receive

Parameter Target ‘ Designed
Frequency Ka-band
Tx Power aw 1 5W
Rx Gain 60dB 1 63dB
Rx Noise Figure 1.9dB | 1.6dB
Spurious Level 60dBc |
-65dBc @ 100Hz
-75dBc @ 1kHz

-85dBc @ 10kHz
-95dBc @ 100kHz
-95dBc @ 1MHz
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Fig. 3. The architecture of modem function block diagram
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Fig. 8. Tx output power
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Table 3. Comparison of Target Performance & Measured
Result

Parameter Target Designed

Frequency Ka-band

Antenna | TX 44.0 dBi 45.7 dBi

Gain Rx 41.5 dBi 42.0 dBi

Tx Power 4 W1 5W

Rx Gain 60 dB 1 60.5 dB

Rx Noise Figure [1.9 dB | 1.49 dB

Spurious Level 60 dBc | 67.05 dBc
-65 dBc -66.64 dBc
@ 100Hz @ 100Hz
-75 dBc -81.42dBc
@ 1kHz @ 1kHz

Ph . -85 dBc -93.57dBc

ase noise @ 10KHz @ 10kHz

-95 dBc -97.57dBc
@ 100kHz @ 100kHz
-95 dBc -103.24dBc
@ 1MHz @ 1MHz

Modulation QPSK, 8PSK, 16QPSK

FEC Turbo Product Code (TPC)

Data rate 2Mbps

Multiple access DAMA MF-TDMA
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