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Layered energy-efficient design of PON type FC-AE-1553 networks

Che Ming, Zhou Dong
(Research Institute of Electronic Science and Technology, University of
Electronic Science and Technology, Chengdu 611731)
Abstract

To meet the low power-consumption requirements of avionics bus networks working in fiber channel ( FC) -avi-
onics environments (AE), a model for layered design of energy-efficient FC-AE-1553 networks of the type of pas-
sive optical network ( PON) was proposed, and a three-layer ( exchange layer, link layer and physical layer)
scheme for net node design was given. The scheme takes the advantage of the low energy-consumption characteristic
of the PON topology, designs rational energy-saving measures according to the topological structure and the FC-AE-
1553 protocol. Meanwhile, it designs two kinds of energy-saving mechanism, half sleep and deep sleep. The
scheme’ s real performance and its influence factors were studied by theoretical analysis and experiment, and the
experimental results show that the power consumption of the network terminal (NT) can be reduced by 79% when
using this scheme. The study provides an effective way for building energy-efficient avionics networks.

Key words: energy-efficient, FC-AE-1553, passive optical network (PON) , fibre channel, sleep, optical

receiver/transmitter module, time-delay
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