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Design and analysis of a fiber field-bus communication system

Yang Guodong, Liang Zize, Li En, Fan Changchun
(Laboratory of Complex System and Intelligent Science, Institute of Automation,
Chinese Academy of Sciences, Beijing 100190)
Abstract
A fiber field-bus communication system based on complex programmable logic devices ( CPLD) and optical
transceiver was designed for some special industrial fields such as colliery and airfields. In the physical layer of the sys-
tem, fiber instead of twisted-pair was used to improve the communication efficiency and the capability of anti-electromag-
netic interference, and the CPLD was used to modulate and demodulate signals, to translate digital signals to optical sig-
nals, and to switch the transmission modes of the field devices to connect the whole communication system into an annular
topology, thus the communication reliability was improved. In the application layer, the extended data frame definition,
the frame number and the multi-pipe technology were used to improve the communication speed and data accuracy. The
technical analysis showed the compatibility and expansibility of the communication system.
Key words: field-bus, complex programmable logic devices (CPLD), optical transceiver, communication protocol
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