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Abstract

In this project, a FPGA (Field

Programmable Gate Array)-based chip design is
taken to implement a speed & position control
chip conceptual core for a linear permanent
magnet synchronous motor (PMSM) drive, and
the control chip integrate digital logic IC and
Nios II processor in single FPGA chip. The
function of the digital logic IC includes current
and encoder feedback processing, coordination
transformation,  sinusoidal  pulse  width
modulation (SPWM)), current-loop proportional-
integration (PI) controller, and so on. Under the
condition of without redesigning the FPGA, it is
suitable to implement the control scheme for
different specification of motors while using C
language to realize the regulation for control
gains within the Nios II processor. All the
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numerical system are normalized with Q-format
concept to increase the precision during the
operation.
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