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Design of a Bidirectional Adaptive Coupler for Spread Spectrum
Power Line Communications
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Abstract - This paper presents the new power line coupler which is applicable to spread spectrum power line
communications. The proposed coupler maintains the adequate value of a capacitor between the transmitter mode and the
receiver mode using a switch. In the transmit mode, the relatively high value of the capacitor is chosen to minimize the
attenuation of transmitted signals. In the receiver mode, the value of the capacitor is chosen to be small enough so that
the coupler attenuates power line noises. This coupler reduced the magnitude distortion due to having a high Q value
and the power consumption caused by the AC current flowing into the capacitor. The simulation and measurement
results show the improved performance in the transmitter and receiver mode, respectively.
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Fig. 1 A typical power line coupler
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Fig. 2 An equivalent-circuit of a power line coupler at the
transmitter side
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Table 1 Transfer function and its parameters versus load
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Fig. 4 An equivalent-circuit of a power line coupler at the
receiver side
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Fig. 5 Frequency response of a power line coupler at the
receiver side
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Fig. 6 Transmitter circuit of the proposed power line coupler
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Fig. 7 Frequency response of the power line coupler versus
capacitance
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