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ABSTRACT
In this study, a permanent magnet linear synchronous motor (PMLSM) drive system was
developed on the basis of digital signal processor ( DSP ) control architecture. A TMS320VC33 DSP
was used as the main controller, and a XILINX Spartan 11 XC2S200 field-programmable gate array
(FPGA )was used as an auxiliary logic circuit. Moreover, an insulated-gate bipolar transistor( IGBT )
driving circuit, a current feedback circuit, an encoder feedback circuit, and a stator-detecting circuit
were integrated to complete a closed-loop control system. The DSP board ran control programs such

as coordinate transformation, decoupling, and state feedback control and would send one of three
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phase voltage commands to the FPGA. Depending on the voltage command, the FPGA would send a

PWM signal to switch on the IGBT driver and then drive the PMLSM to complete a precision

position control. The dynamic model of the PMLSM was transferred to a linear and decoupling

system by using d-q coordinate transformation and state feedback linearization. On the basis of this

linear model, an integral of time-weighted absolute error state feedback controller was designed to

guarantee the performance of the position control of the PMLSM drive system. Finally, experiments

on a practical PMLSM confirmed the effectiveness of the proposed method.

Keywords: Permanent magnet synchronous linear motor (PMLSM ), Digital signal processor (DSP ),

Drive servo system, ITAE state feedback control
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