IS € HE X 20028 S JIHEE et ARA XY (BRASEHSSEE W)
—L A B = = = = = =
0S4 AS BX &FE o8 JgFRdely 1 54 49
5 915t. B A+, 2 Mo, o Ber. Y HE+. Y A+

Realization of High Performance Pickup Actuator Using Multipolar
Flux-Density Distribution

In-Ho CHOI, Sam-Nyol HONG, Gina Kim, Kwan-Woo PARK,
Young-Joong KIM and Jin- Yong KIM

Key Words :

Optical Pickup Actuator, Multipolar Magnet, 3-axis Actuator, Driving Sensitivity

ABSTRACT

To improve the driving sensitivity of an optical pickup actuator for high density and high speed drive, we
present a new actuator design using multipolar flux-density distribution by magnetic materials and Nd-Fe-B
sintered magnets. We expect this actuator to use in 3axis actuator for tilt compensation as well as
conventional 2-axis actuator. The electromagnetic field analysis applying 3D FEM was performed and

several samples were actually tested. From comparing simulated data with experimental results , we verified
the accuracy of the simulation and the superiority of the presented method.
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Fig 1. Conventional 2-axis Actuator (one pole)
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TABLE 1
Experimental Results of the Driving Sensitivity
Moving Direction FOCUSING TRACKING
Input condition [DC: at 5Hz,AC:at 200Hz] DC AC DC AC
Sensitivity No side yoke 1.26 65.8 1.08 63.2
DC[mm/v] Side yoke I (magnet to yoke) 1.32 70.1 1.25 72.9
One-pole AC[um/v] Side yoke II (optimal design) 135 71.2 1.44 82.5
Magnet High Resonance Frequency [kHz] / Gain Margin[dB] 22.5/41.85 2226/37.12
Resistance [Q] 6.00 5.50
Resonance Frequency [Hz] 52 53
Sensitivity Only 2 pole Magnet 0.92 54.6 1.42 81.3
Muliti-pole 2-poletMagnetic Yoke 1.05 65.2 1.36 78.8
Magnet DC[mm/v} 1-pole 4 piece Magnet(4-pole) 1.85 108.1 1.38 79.1
{ mutti polar | AC[mA] 4-pole Magnet 1.68 94.5 145 85.2
flux-density} High Resonance Frequency [kHz] / Gain Margin[dB] 2026 / 4539 30.19/50.12
Tilting 1’st Frequency[Hz} / DC Sensitivity [deg/v] 125 / 1.98 (tilt) -
Resistance [R] 4,50 / 5.25 (tilt) 4.80
Resonance Frequency [Hz] 56 57
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