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Abstract: According to the character of LED variable message sign which requires high reliability,
high stability and less maintenance, in this paper, the whole LED variable message sign is divided into
multiple sub areas, and ZigBee wireless network is applied in each sub-area to realize distributed con-

trol. Each sub-area becomes a ZigBee node which is controlled by CC2530 to complete display, com-
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munication, sensing and so on. The hardware design for every node is the same, which consists of
high frequency core board and low frequency base board. Master control module communicates with
remote control center, generates dot matrix display data for each sub-area and transmits these display
data to coordinator. User program which is based on event process of multitask architecture is de-
signed by employing Z-stack protocol. The user program includes point to point communication,
broadcast communication and serial communication that is based on finite state machine. Structure of
high frequency core board and low frequency base board is beneficial to lower manufacture cost of print
circuit board and improve universality and interchangeability. This design enhances reliability and sta-
bility, avoids fault spread, reduces maintenance frequency, allocates total data throughout to multiple
CPUs, makes the whole system become a multi-core processor.

Key words: ZigBee wireless network; distributed system; core board and base board; point to point

communication; broadcast communication; variable message sign
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