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Abstract

With the rapid development of micro-electronics technology, power electronics
technology, computer technology, modern control technology, material technology,
servo system has been widely used in industrial and agricultural production, daily
life, aerospace and other fields. Permanent magnet synchronous motor (PMSM)
servo system has a simple structure, reliable operation, fast response, high power
factor, so it has been widely used in various requirements of frequent speed,
high-precision position servo control occasions, and has high research value. This
paper uses the digital signal processor (DSP) chip TM S320F28335 produced by Ti,
with its superior data processing capability and rich peripherals to design a PMSM
speed servo control system based on SVPWM vector control method.

At first, the paper establishes the mathematical model of PMSM on two-phase
rotor rotating coordinate system (dg coordinate system), analyses vector control
theory and voltage space vector pulse width modulation (SVPWM), to determine the
design of current, speed dual closed-loop control based on SVPWM. Secondly, the
hardware circuit of PMSM vector control system using TMS320F28335 as its
control core has been designed based on the analysis of features of DSP chip,
including the driver module, the detection circuit, protection circuit and the
communication module, etc. And then, based on the explain of the system software
overall structure, design the sub-module of the system software design ideas and its
implementation process on DSP C2000 series integrated development environment
CCS3.3 development platform, including the calculation of rotor speed, anti-windup
digital PI controller design, AD converter module, SVPWM module, fault protection
module, etc. Finally, experiment and analysis the experimental results, verify that the
design is able to meet the basic requirements of the PMSM servo system, has
reference value for the design of PMSM servo system, and laid the foundation for
follow-up research.
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