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Analysis of Power Loss of an Optical Disc Drive due to the Tilting Motion
of a Rotating Disc
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Abstract

This paper measured and analyzed the source of total power loss of an ODD of a notebook computer. It shows
that the biggest power loss is the windage loss due to the friction between rotating disk and surrounding air. It
measured the power loss by the tilting motion of a rotating disc which is originated from the unbalanced mass of the
rotating disc or the squareness between case-rotor and shaft. The power loss of rotating disc due to tilting motion
was also calculated by using FLUENT, and it was correlated with the measured one. This paper shows that the one
of the effective methods to reduce the power loss of an ODD is to reduce the tilting motion of a rotating disc.
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Table 2 Measured results due to the unbalanced mass of

disc
03g-cm | 0.6g - cm
Normal disc | Eccentric Eccentric
disc disc

Power loss 1.615W 1.674W 1.718W

| Axial 69.03um | 82.78um | 96.53um
displacement
Tilting angle 0.040° 0.047° 0.055°

Table 3 Measured results due to the squareness between
case-rotor and shaft

Sample 1 Sample 2 Sample 3
Squareness 0.027° 0.055° 0.084°
WO 0485w | 0.502W | 0.510W
Power | disc
loss
w/ disc | 1.630W 1.663W 1.685W
 Axial 2520um | 36.40um | 48.25um
displacement
Tilting angle 0.063° 0.091° 0.120°
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Table 4 Comparison of experiment and simulation

Experiment | Simulation Error

Windage loss 0.872W 0.761W 12.7%
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Tilting angle [°]

Fig. 7 Simulated results of the windage loss due to the
tilting angle of the disc
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