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Design and implementation of the permanent magnet synchronous
motor control system based on FPGA

Sun Danfeng’? Shen Youtao'? Shao Ruowei* Liu Zhongguo* Fu Peihua'*?
(1. Shanghai Institute of Spaceflight Control Technology,Shanghai 201109, China;
2. Shanghai Engineering Technology Research Center of Inertia, Shanghai 201109, China)

Abstract: According to the operating requirements of the SGCMG gimbal servo control system, permanent magnet syn-
chronous motor(PMSM)is used as control motor, and the control scheme of current loop,speed loop and position loop is
designed. The accuracy and the feasibility of the design are confirmed by the simulations that are performed based on
Simlink. Then the hardware and software based on FPGA are designed, which yields satisfying results. And the speed
and position precision control of SGCMG gimbal servo control system can be realized, which accords with the operating
requirements of SGCMG.

Keywords: permanent magnet synchronous motor ( PMSM ); vector control; three-loop control; current-loop
control; FPGA
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