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ABSTRACT

This paper describes the development of a digitally embedded DC brushless motor drive system
for use in stringing machines. A microchip dsPIC30F4011 microprocessor, interface circuit, force
measurement circuit, and DC brushless motor driver were integrated in a drive system to enable
comprehensive and precise stringing force control. A robust force control law was derived to
overcome the disturbance resulting from the variations in string stiffness and nonlinear frictions.
Implementing the proposed control scheme enhances the accuracy of the stringing force and solves
the motor current oscillation problem. Hall-effect position sensors were used to detect the electrical
angle of the DC brushless motor. A PWM signal control was applied to the motor driver in the
three-phase MOSFET bridge. A protection circuit was designed to withstand a large stringing current
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and overcome the back EMF caused by shutting down the motor. Using the numerous built-in

functions of the microcontroller, a program was developed as a substitute for the external circuits of

the stringing system, involving A/D, PWM generators, decoded circuits of encoders, and

noise-rejected circuits. The embedded system featured an all-digital design, simplifying the electrical

circuit of the proposed system. Finally, experiments were performed using a practice stringing

machine to demonstrate the effectiveness of the proposed control methodology.

Key Words: stringing machine, DC brushless motor drive, force control, embedded microcontroller.
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