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ABSTRACT
A note-book PC has become thinner in recent years. And optical disc drives are required to have high memory

capacity. Therefore, the actuator of optical disc drives must be thinner and have disc tilt compensation function for
high density memory. In this paper, the hybrid type actuator is investigated for 3-axis ultra-slim actuator. A
3-axis ultra-slim actuator is designed by using the modal analysis of the actuator and the electromagnetic analysis

of magnetic circuit to achieve dynamic characteristics and magnetic flux density for high sensitivity, respectively.
Also, magnetic force between tilt magnet and tilt yoke is investigated to find the influence on the DC sensitivity in

the focus and track directions.
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Table 1 Modal parameters of expeniment and FEM

Natural frequenc
Mode shape Vg ceriment = FEI\)/JI
Focus 68 Hz 67.8 Hz
Track 68 Hz 67.3 Hz
Tilt - 112 Hz
Bobbin tilt flexible - 154 Yk
Bobbin focus flexible §§ 169 ke 175 W
Bobbin track flexible § 21.2 kk 212 kb

Table 2 Dynamic characteristics of focus direction

Ttems Experiment| FEM
1st natural frequency (Hz) 68 678
DC sensitivity {(mn/V) 065 0.64
Q factor (dB) 84 84
AC sensitivity
(v at 200 Ha 64.4 854
2nd natural frequency (kiz) 169 175
Gain margin (dB)
{Gain difference 2nd mnatural] 286 25
frequency and 1 k]
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Table 3 Magnetic flux density at focus, track and tilt coil

Shift (mm) | Focus coil | Track coil{Tesla}| Tilt coil
Focus | Track] {(Tesla) left right | {Tesla)
0 0 054 0.44 0.44 0.097
04 0 052 043 043 0.097
¢ 02 054 0.37 049 0.004
04 0.2 0.52 0.37 0.49 0.094
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Track shiff charocieristic by tit voke wide
[+ 14 2 18 » 22 « 28]
—~ 004
z
g
¢ 00 e
u e 5
£ 002 " o
) -7 '
& A 4
s om L S .
e = e
060 L i N ,
0.0 0.1 0.2 03 04
Track shittimm}

Fig. 8 Track shift characteristic by tilt yoke width
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Fig. 11 Bobbin track flexible mode (209 Bk
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