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ABSTRACT

The phase noise spectrum distribution for remote controller using the BPSK mode and low data rate of 50 kbps was
designed and proposed in this paper. In case of applying the BPSK that transmission performance is superior to FSK
method, the performance degradations due to phase noise are generated. To minimize the phase noise effect, it is
important to dispatch the digital signal in channel environment with required phase noise characteristics. To provide
the terminal design technique and the proper channel environment with required phase noise characteristics, the phase
noise spectrum distribution was designed for required phase noise characteristics. By analyzing the phase noise effects
for damping factor and noise bandwidth of the carrier recovery circuit, the phase noise spectrum design that consider
the damping factor and noise bandwidth was performed. Based on the IESS-308 standards, also, the phase noise effects
was analyzed. The phase noise spectrum design techniques and phase noise spectrum that is suitable to remote
controller were proposed.
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Table. 1 Required signal-to-noise ratio according to BER
degradation for BPSK signal
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Fig. 1 Performance due to phase noise for BPSK signal
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Fig. 2 Performance degradation due to phase noise signal-
to-noise ratio for BPSK signal
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Table. 2 Phase error due to phase noise and AWGN
according to damping factor and noise bandwidth of

carrier recovery circuit
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Fig. 4 (a) transfer function of carrier recovery circuit and
(b) phase error in carrier recovery circuit
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Fig. 5 Designed phase noise spectrum distribution for
remote controller(damping factor=1.0, noise bandwidth=
1.0 kHz)
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