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Abstract

This work mainly uses an FPGA (Field Programmable Gate
Array) chip, which is produced by ALTERA Corporation, and an
embedded Nios Il soft core processor to construct the
environment of system on chip (System on a Programmable Chip,
SoPC) and further to develop a motion control chip for electric
wheelchair driven by two BLDC rim motors. In controller design
of BLDC motor, the current loop uses six-step square wave with
PWM controller and the speed loop adopts Pl controller. A
proposed control chip based on FPGA technology is used to
realize the function of two Pl controllers, two PWM (Pulse
Width Modulation) generation circuits, two QEP (Quadrature
Encoder Pulse) circuits and one motion trajectory loop
computation for electric wheelchair. Finally, an experimental
system including an DE2 experimental board with Altera FPGA
Cyclonell EP2C35, two inverters and an electrically operated
wheelchair platform is set up.

Keywords: FPGA, Electric wheelchair, BLDC rim motor
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