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Design of 10 gigabit ethernet UDP communication module based on FPGA

Zhao Shichao ,Zuo Jinyin, Wei Xiao ,Zhao Zhe
(National Computer System Engineering Research Institute of China, Beijing 100083 , China)

Abstract: In order to solve the rapidly growing data transmission problem for embedded devices, this paper introduces a 10 gigabit
UDP/IP protocol communication module, which relies on the Field Programmable Gate Array(FPGA) platform and uses optical fiber as
the transmission medium, and explores the impact of introducing the branch prediction mechanism on the transmission delay of the
communication interface module. Through in—depth research on the typical transmission model of the existing Open Systems Intercon-
nection(OSI) , using hardware description language, the ARP controller, IP controller and UDP controller are modularly designed to form
a complete UDP/IP communication module. And the influence of introducing the branch prediction mechanism on the transmission
delay of the communication module is evaluated. The analysis shows that the design is simple to implement and adapts to the re-
quirements of embedded devices for high bandwidth, low latency and low resource occupation. It maintains the ARP table indepen-
dently and supports multi—device cascading. It has positive significance in application scenarios such as high —speed data acquisi-
tion, long—distance information transmission, and high—speed processing of on—chip data.
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