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ABSTRACT
Since the integrated circuits and the single chip microprocessors have been applied intensively in the automotive industries, the
control units and many car electronics inside the automobile increase significantly. The communication between controllers and
sensors inside the automobile constitute the so-called automobile network. In 1983 Bosch Corporation presented the Controller Area
Network (CAN), which nowadays has been applied in a variety of application fields, such as industrial controls and automations.
CANopen is a high level communication protocol based on the CAN. It is also one of the most popular communication protocols for
embedded networking applications, especially for those networks that are used for in-car communication systems. CANopen
protocol defines several standard communication objects to encapsulate the messages, such as real time messages, emergent
messages, hetwork management messages, and control signals, for successful transmissions throughout the network. In this thesis, we
focus on the research and study of the CANopen protocol. After that, we design the application layer protocol to meet specific needs
and network management requirements. In hardware design, the core processor is AT89C51CCO03 as the main part of the system.
In addition to this, the voltage level translator and transceiver constitute the CAN master node. In software design, we use C51
language to realize the network communications between nodes and many other management functions. Currently, our research
results concentrate on the laboratory experiments. We have successfully completed two major experiments. One is temperature
sensing and the other is motor control. Both of them are implemented and simulated, based on the CANopen protocols.
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