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Design and implementation of UDP_IP protocol stack based on FPGA
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[ Abstract] The improvement of the complexity of the industrial control field increases the requirements for data transmission

performance. To improve the efficiency and certainty of data transmission among devices in industrial control field, we conduct

detailed study on the basic structure of the TCP/IP protocol and propose a new UDP_IP network communication protocol stack which

supports ARP protocol, ICMP protocol and UDP protocol communication. Various network protocol communication is realized by
using Cyclone IV series FPGA chip and Ethernet PHY chip RTL8201CP. The designed protocol stack is flexible with good stability
and strong portability and the test experiments verify that the designed UDP_IP protocol stack can correctly send and receive various

protocol message data.
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Fig. 1 UDP_IP protocol stack model
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Fig. 2 Overall architecture of the UDP_IP protocol stack
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Fig. 3 Flow chart of the MAC data parsing module
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Fig. 4 Flow chart of ARP processing module
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Fig. 5 Flow chart of IP data analysis module
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Fig. 6 State of ICMP processing module
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Fig. 7 State of UDP processing module
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Fig. 8 Flow chart of MAC data encapsulation module
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Fig. 9 ICMP reception diagram
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Fig. 10 ICMP message sending diagram
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Fig. 11 ARP packet test result
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Fig. 12 ICMP packet test result diagram
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