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Abstract: This paper design a multi-axis motion control card network communication system based

on the small-scale embe twork protocol stack LwIP (Light Weight Internet Protocol), in order to meet the high-
speed and high-precisio nical requirements of motion control cards in modern industrial production. The system uses
STM32H7 microcontroller as main control chip, low-power chip LAN8720A as external Ethernet PHY (Physical Layer)
chip, and UDP (User Datagram Protocol) in TCP (Transmission Control Protocol)/IP (Internet Protocol) network protocol
stack as communication protocol between upper and lower computers. Lower computer program of the communication
system is written in RAW API method based on the LwIP protocol stack, and upper computer program is written based on
the SOCKET interface. Test results show that the proposed system can reach the required communication response speed. It
also realizes the one-to-many master-slave high-speed communication between a single industrial control host computer and
multiple motion control cards. The proposed system has high industrial practical value.

Keywords: embedded; LwIP; UDP; network communication; multi-axis motion control card
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Fig.1 Overall framework of control system
3 BIEZ4%EHiEit(Hardware design of
communication system)
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Fig.2 Communication module wiring diagram

4 BEZEHFEEKHEFiIZiIT(Software design of

communication system)
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Fig.3 System software framework
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Fig.4 Ping scan to get the IP list
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Fig.5 Module for configuring network parameters
4.3 EEHI-RFLWIPE{SHESR
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Fig.6 LwIP RAW API interface program framework
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Fig.7 Custom protocol header format
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5 SCBGISF(Experimental verification)
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Tab.1 Communication ormance test
TKE o U AN P s TS
192.168.31.10 1.0882 11.7625
1 800 192.168.31.20 1.1135 11.4953
192.168.31.30 1.0838 11.8102
192.168.31.10 5.4869 11.6641
5 800 192.168.31.20 5.3965 11.8595
192.168.31.30 5.4133 11.8227
192.168.31.10 53.7215 11.9132
50 800 192.168.31.20 54.1341 11.8224
192.168.31.30 54.9866 11.6391
192.168.31.10 541.1649 11.8263
500 800 192.168.31.20 550.3129 11.6297
192.168.31.30 545.1127 11.7406
192.168.31.10  1,089.7622 11.7456
1000 800 192.168.31.20  1,107.2477 11.5601
192.168.31.30  1,098.6332 11.6508
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