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Abstract: On the basis of the Field Programming Gate Array(FPGA), a speed controller with anti-
windup strategy is designed for the servo control system of a high-performance Permanent Magnet
Synchronous Motor (PMSM). Then, a corresponding integrating design method is given. The
controller scheme realizes a fully digital and integrated PMSM servo control system on one-chip
FPGA. The Nios II embedded processor is used to develop the speed controller strategy and a
designed parallel hardware circuit is utilized to implement the current vector controller to meet the
requirement of high sampling frequency. To overcome the windup phenomenon owing to integrator
saturation under the large set-point changes, a PI speed controller with anti-windup strategy is
designed to reduce the overshoot and settling time of the servo control system. Experiment results
demonstrate that the proposed controller increases the steady speed accuracy to 10 r/min as compared

with the traditional PI controller, and it satisfies the designed requirements of PMSM servo control

W B HEI:2013-11-01 ;81T H#3:2014-01-05.
EE£ WM B : P EE AR K FOC AR SIS P 20T 52 0 = 814058 TR % B35 H (No. 065X32CN60)



1106 b e

5 23 &

system with better dynamic and static performance.

Key words: Permanent Magnet Synchronous Motor(PMSM) ; Field Programming Gate Array(FPGA) ;

anti-windup strategy;speed controller; PI controller
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