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Design and Implementation of a Full-Duplex Transmission System for Hybrid
Signals over Long-Distance Coaxial Cables

Dong Lei
The 715th Research Institute, Hangzhou, Zhejiang 310023

Abstract : Inresponse to issues such as difficulties in the remote transmission of mineral exploration data and
logging systems, this paper proposes a full-duplex transmission technology based on long—distance
coaxial cables. This technology enables bidirectional data transmission and power supply over a
3700—meter coaxial cable without the need for repeaters. For uplink data transmission, Manchester
coding is employed to encode the data before sending it through the driving circuit to the coaxial
cable. At the receiving end, a frequency—selective circuit, clock synchronization, and recovery circuit
are used to decode the uplink data. For downlink transmission, specific pulse signals are utilized,
with different commands distinguished by combinations of these pulses. At the receiving end, an
amplification circuit, frequency—selective circuit, shaping circuit, and comparison circuit are employed
to deliver the combined pulse signals to the main controller, which decodes the pulse signals to identify
different commands, thereby achieving bidirectional data transmission. This technology can also
transmit power to terminal B through a coaxial cable to supply power to the modules at terminal B.
A test system was constructed and validated using actual circuits. The results demonstrate that this
technology can achieve bidirectional data transmission and power supply over long—distance coaxial
cables, addressing the power supply and data transmission challenges for underwater sensors and
providing guidance for practical engineering applications.
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