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ABSTRACT

This thesis presents an analysis and design of permanent magnet linear synchronous motor (PMLSM) driver systems, using FPGA.

Based on FPGA structure (including DSP and eMotion controller), we build an electrical driver system for PMLSM, including an

inverter circuit, an encoder circuit and a current feedback circuit. The inverter circuit consists of IGBTs and a photo coupler

(HCPL-3120) circuit. The encoder circuit is used to transform an encoder signal to the standard voltage level of an interface circuit.

The current feedback circuit is employed to measure the V phase and W phase currents of PMLSM. We simultaneously design a

P-PI-PI controller and a fuzzy controller to position the mover of the PMLSM. Moreover, using simulations on PMLSM compares

the performance of the proposed controllers. Experiments on PMLSM are finished, by writing assembly language for the proposed

control laws on the eMotion controller, and using the presented driver systems. Simulations and experiments confirm the validity

and feasibility of the P-PI-PI controller and the fuzzy controller.
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