o
H
B
0jo
[l
ol
O
1%
o
N
[e]
Q
[e)]
re
e
x
fo
IS
=
o
T
Ho
it

FAdEAE T 2YY

KSNVEOGA-14-02

I} 5

g Y dFololy A

Design of Moving Coil Type Optical Pickup Actuator for Flexible Disk
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ABSTRACT

As high-definition television (HDTV) broadcasting were generalized, there have been many researches and
developments about large storage capacity and fast data transfer rate in optical disk drives (ODD). Pickup actuators
must have high flexible mode frequencies and gain margins. Flexible modes are caused by the flexibility of moving
parts in the actuator and a servo bandwidth is limited by them. As a result, the system becomes unstable for high-speed
operations in high density reading and recording. In this paper, we suggest improved modeling method that considers
the bonding layer. And, flexible mode frequency of actuator is improved by Design of Experiment of lens holder.
Magnet circuit is designed considering the relation with moving part. Through improving yoke design, the magnetic
flux is changed and DC tilt is reduced. Consequently, we designed actuator which has high flexible mode frequency and

gain margins.
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Fig. 7 Design parameters for magnetic circuit

Fig. 9 Selected design parameters for Coil

Table 1 Specification of magnet

Height Width Depth
Magnet A 5.5 mm 4 mm 2 mm
Magnet B 5 mm 2 mm . 2mm
Magnet C 5 mm 1.5 mm 0.7 mm
Table 2 Specification of coil
Tumn R Mass  Dia. w H D T
() (mg) (mm) (mm) (mm) (mm) (mm)
Tracking 24 1.1 127 0.07 3 3 0.3 0.7
Focusing 18 I3 169 0.08 5 6 03 06
44 29 2.92 0.4 1.1
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Fig. 10 Opposite direction force in focusing direction

Fig. 11 Add a protrusion in yoke

Table 3 Comparison of yoke

Holder T. Coil

Overall structure

Total Size: 18.5(L) x 10(W) x 6.9(H) mm?

Magnetic circuit

Fig. 12 Final model

Table 4 Dynamic characteristics

Initial yoke Improved yoke

DC tilt 0.872 °/V 0362 °/V
Tracking force 44.441 mN/V 44.568 mN/V
Focusing force 13.422 mN/V 14.549 mN/V

Item Value
1¥ Resonance 62.6 Hz
Rolling 927 Hz
Mode -
Pitching 6615 Hz
Yawing 6610 Hz
2™ Reson. Focusing 167.8 kHz
Freq. Tracking 128.9 kHz
Total Mass 250.24 mg
DC Sen. AC Sen. Driving Force Gain Margin

. 6.024 G/V 14.772 mN/V 42.3023 dB
Focusing  0382mm/V .5 (A G/A  62.907 mNIA (3kHz)

. , 15.996 G/V 39.228 mN/V 38.4865 dB
Tracking  LOBmm/V 0407 G/A 17288 mN/A (3kHz)
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