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Abstract

Stepper motor has the advantages of precise positioning, high repeatability, high stability, high
reliability and easy open-loop control, etc., and is widely used in medical devices, consumer elec-
tronics and optical equipment and other fields with high precision requirements. The four-phase
stepper motor has the advantages of higher resolution, smoothness and dynamic performance
compared with the two-phase stepper motor, so it is necessary to strengthen the research on the
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four-phase stepper motor drive system to cope with the application field of higher demand. This
paper designs a four-phase stepper motor drive and parameter acquisition system based on
FPGA. The system can flexibly configure the motor drive voltage and stepping mode, and adopts
Ethernet transmission protocol and DDR3 memory to provide a large amount of data storage
space for the speed curve required by the stepper motor drive. After simulation and testing, the
system achieves the corresponding function. Finally, the system realizes the four-phase stepper
motor drive, in which the maximum motor drive voltage can reach 20 V and the maximum micro-
step subdivision can reach 256 subdivision, and the upper computer can monitor the motor
phase voltage, phase current, Hall signal, encoder and other motor related parameters in real
time.
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Figure 4. UDP data frame format
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Figure 5. UDP receive part of the state machine
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Figure 6. UDP transmit part of the state machine
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Figure 7. The motor drives the voltage circuit
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Figure 9. Motor control module function structure
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Figure 10. DDRS3 read/write state machine
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Figure 11. Acquisition circuit
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