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ABSTRACT

This paper reports the high sensitivity actuator for flexible disk. The air stabilized flexible optical disk has very small axial
runout. Therefore, it is proper to develop an actuator which has high sensitivity in tracking direction rather than in focusing
direction. In order to maximize driving force in radial direction, we present an efficient design of magnetic circuit with simple
multi-polarized magnets and auxiliary magnets. Designed magnetic circuit has big force in tracking direction. And we shift 2™
resonance frequency of moving parts into high frequency band, not causing increase of mass and discord between force and
mass centers to secure high sensitivities and sufficient control bandwidth. Finally, experimental results show that designed

actuator has superior sensitivity in tracking direction.
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(b) Designed model
Fig. 1 Magnetic circuit

(a) Conventional model
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(a) Conventional model  (b) Designed model
Fig. 2 Magnetic flux-density distribution

Table 1. Comparison of magnetic analysis

Magnetic Conventional Designed
Force model model
Focus 11.42 mN 14.04 mN
Track 5.16 mN 21.07 mN

Fig. 3 Conceptual model
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Fig. 6 Design parameter
Table 2. Initial and final model’s g_;ain marg_;in at 3kHz

Gain Margin Focusing Tracking
Initial Model 2dB 11.1 dB
Final Mode| 18.98 dB 12.76 dB
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Table 3. Comparison of simulation and experiment

Sim. Exp. error
Gain margin Focusing { 40.18 | 42.48 -5%
at1kHz(dB) | Tracking | 29.78 | 37.70 | -21%
Gain Margin Focusing | 18.98 22.88 -17
at3kHz(dB) | Tracking | 12.76 | 18.82 | -32%
DC sensitivity | Focusing 0.74 0.59 25%
At SHz(mm/V) | Tracking | 1.90 1.38 38%
AC sensitivity | Focusing | 11.83. | 11.93 -1%




At 200Hz(G/V) | Tracking | 31.39 | 24.36 | 29%
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Fig. 10 FRF of tuned simulation and experiment

Table 4. Comparison of tuned simulation and

experiment
Sim. Exp. error
Gain margin Focusing 36.57 | 4248 | -14%
at 1kHz(dB) Tracking | 39.29 | 37.70 | 4%
Gain Margin Focusing 17.42 2288 | -24%
at 3kHz(dB) Tracking | 20.15 | 18.82 7%
DC sensitivity Focusing 0.43 0.59 -27%
at SHz(mm/V) | Tracking 1.13 138 | -18%
AC Tracking at | Focusing 10.13 11.93 15%
200Hz(G/V) Tracking | 27.25 | 24.36 | 12%




