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A Position-Sensorless Vector-Control Driver for Spindle Motors in Hard Disk Drives

to Reduce Torque Ripple and Mechanical Vibration
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Abstract

This paper presents a novel driver for a spindle motors in hard
disk drives based on principles of position-sensorless vector
control. Nowadays, spindle motors in hard disk drives have
sinusoidal back-emf waveform, which is the property of the
permanent-magnet synchronous motors (PMSM). To reduce
the ripple of torque and the mechanical vibration caused by
conventional drivers, the position-sensorless vector control
based driver will feed the spindle motor with PWM voltage
waveform, by which the sinusoidal current of the motor can

be obtained. Experimental results of the proposed driver

E-mail: Surapong.su@eng.chula.ac.th

demonstrate the better driving performance. In addition,
the result of mechanical vibration testing show significant
improvement in the attenuation of mechanical vibration

compared to that of the conventional driver.
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