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A Study on Dynamic Characteristics of 3-axis Actuator
for the Slim Type Pick-Up
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ABSTRACT

In this study, we suggested a slim—type actuator that can be controlled in radial
direction for compensating coma aberration in high—capacity optical storage devices. To
deal successfully with narrow space in slim—type optical pick—up for notebook pc device,
additional yokes for tilting motion are integrated into main yoke of the actuator. And the
location of tilting coils is determined for mass—balancing effect to achieve optimal
configuration for high driving sensitivity. We also suggested new concept of lens holder to
guarantee excellent stability of control system by enhancing the gain margin at secondary
resonant frequency. The concept was realized by forming damping sections in the lens
holder,
measurement system was newly developed for fast and precise measurement of dynamic

which prevent vibrational energy from transferring to lens. An exclusive

characteristics of actuators and utilized for the practical use. We hope to make good use
of this system also in time to come.
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Fig. 2 Magnetic FEM analysis results (3D)
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Fig. 8 Experimental results: Basic characteristics

Focus Track Radial

DC Sensitivity

(mm/V) 0.82 0.61 1.5 deg
AC Sensitivity

(um/V) 52 4 0.3 deg

Resonant
Freg. (Hz) 57 58 102.5
Q factor (dB) 8.68 9.14 7.66

2nd natural
Freq. (kHz) 22 38 15

Table. 1 3 & Experimental results

3. & 2

2 AFE n4F3 Holrtx sl 3 #9E A
271718 dgstr] 98 Fvt FAE B3] 9
8} od Wt 3 A (tilting motion) o] 7Hs &
AFeolHE 748 Ut B2 ddd ZYol
mass balancer ¢ Q&L FTAlol F=A3e HAH
TZ2E 31359 54E& A¥ ok 183, tilt
FEE FAHE A= E2Y9 slim FRAA
2 A FR-NMY gain margin & FY AL F
e MZE lens holder 9 F+2E Awaigd.
2 dFoM AEE 3 F FF HFolE e £
& oS3 Ao
(@ EX 3“3 (mode shape) THIAM lens
holder ol damping & ¥ojsly] 2 2 ZTILAL
zdog FAAF|Y gain margin & FRE F
QA+ lens holder & 7Hwslgich
(b) Tilt % yoke S main yoke & dAdo
E FAste] slim 39 298 ¥ <oy 3 &
T%°] 71538 3tsich

ob-&e] AFANOIHY FEAAE =Y
Mg AFxolole AL FA A2% tool & A
W 355, o] A|ARL FF AFojolE Ao
RolA HelstdME FEs S35 & €49
Rozg Hridch

-377-

ikl

=

(1) 1. H. CHOL et al, 1998, “Concentrated
Anisotropic Magnetization for High Sensitivity
of Optical Pickup Actuator”, [EEE trans. On
Magnetics, Vol. 35 No.3, pp.1861~1864

(2) S. H. HONG. et al, 2001, “Force
Characteristics of Slim Pickup Actuator to
Improve Actuating Performances”, Japanese
Journal of Applied Physics. Vol. 40,
pp.1771~17774

(3) #FU% %, 2000, = =&Y FHY AF
oy TF e TS HF force 54
FRASsEEE A 10 Fd/d A83F
stet)sl =84, pp. 1555~1560

(4) AMF 9, 2000, “24= FAF 71714 €
E dFooly FEA 4 9 Hrp, dF543
FFers|x A 104 Al 435, pp. 584~595
(5) &£x¥ 9.2001. “Fy4 AEE o] &3 F
4 A A A, AFLEERF TS,
Pp.967~971



