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Experimental Characterization of Hydrodynamic Bearing Spindle

Motor for High Performance Hard Disk Drive

Young Son™’, Tae-Yeon Hwang™, Yun-Sik Han™", Seong-Woo Kang", Frank Morris™"

ABSTRACT

The experimental characterization of hydrodynamic bearing spindle motor is performed for the practical
implementation of high-performance hard disk drive system. Firstly, the design concept of hydrodynamic bearing
for the disk drive system is addressed including the herringbone grooved journal bearing, the spiral grooved thrust
bearing, capillary seal design, and the viscous pumping of fluid. Secondly, the experimental evaluation is
performed for the disk drive system in which the hydrodynamic bearing spindle motor is implemented and its
dynamic performances are compared with conventional ball-bearing spindle motor. The key parameters include
NRRO(Non Repeatable Run-Out), disk dynamics, acoustics, and resultant PES(Position Error Signal). Finally, the
external gyro-exciting test results including 200k CSS(Continuous Start-Stop) on three angular attitudes(0,90,180
degree) are presented in order to verify the practical reliability of disk drive system subject to the gyro-motion of

hydrodynamic bearing spindle motor.
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Table 1. Comparison of HDD Sound Power between Ball
and Hydrodynamic Bearing
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