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Abstract

In this project, we adopt field-oriented closed
loop control for the system using an PMSM
(Permanent Magnet Synchronous Motor). A
current control in a synchronous rotating frame
was designed in our control system for decreasing
the steady state error of the AC motor driven
system. Our controller can produce a rotating
space field-vector with the size controlled by a
PWM generator. Using this way we can control
the torque of motor. All our designs are
implemented in using TM S320F240 DSP chip.

For the driver part, we use the HP photo
isolated driver, HCPL-3120, to drive three arms of

the inverter and isolate the power ground from
signal ground to minimize the interference noise.
We also design a soft-switching circuit for our
inverter to minimize the EMI interference, the
switching stress yielded by dv/dt and di/at. The
soft-switching mechanism is controlled by using
state-machine. The primary functions are
implemented by FPGA. Our whole drive system
contains the protection functions of over-current,
over-voltage, over-temperature, and
shorted-circuit in any arm. These functions can
greatly promote the reliability of the drive system.

Keywords: space vector PWM, inverter, soft
switching.
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