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Improvement of Asymmetric Dual Lens Actuator with slim thickness
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Abstract

As a standard of optical disk drive (ODD) was determined to Blu-ray diks (BD), researches for securing slim

drive thickness, high data transfer rate and high capacity have been progressed. The actuator for applying BD is

also required to have high performances, such as compatibility, slim thickness and 3-axis motion. In this paper, an

asymmetric dual lens actuator is proposed to satisfy abovementioned performances. To design the actuator in a

limited space, stress analysis and design of experiment (DOE) are performed to reduce weight of moving part and

increase driving force and flexible mode frequency. Consequently, the final model, which is satisfied with

specifications, is secured.
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Table 1 Specification of dual lens actuator

Unit Focus Track
Primary Hy 55 55
resonance freq.
secondary kHz 20> 20>
resonance freq.
DC sensitivity | mm/V 0.9> 0.9>
AC sensitivity | mm/V 75> 75>
Moving range mm 0.8 0.4
Resistance Ohm 26+04 24+04

Different optical path Same optical path

OCD/DVD

_O - O BD

<0

BD CD/DVD
Asymmetric O Symmetric
type Actuator OE type Actuator O ﬁ
(Jem em O 1

circuit L——J

Top view Front view

circuit
Top view Side view

Fig. 1 Asymmetric and symmetry dual lens
actuator
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EM circuit
(a) Original EM circuit and moving part

Moving part

Focusing Magnet

coil

Tracking
coil

EM circuit
(b) New EM circuit and moving part

Moving part

Fig. 2 New EM circuit and moving part
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Table 2 Dynamic characteristics of the initial model

Unit Track
) DC(5Hz) mm/V 1.15
Focusing
AC(200Hz) um/vV 88.4
) DC(5Hz) mm/V 0.91
Tracking
AC(200Hz) pm/V 72.2
Flexible Twist kHz 18
mode .
frequency Bending kHz 20.6
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(a) Twist mode (18.1 kHz) (b) Bending mode (20.7 kHz)

Fig. 3 Flexible mode frequencies

(a) Twist mode (18.1 kHz) (b) Bending mode (20.7 kHz)

Fig. 4 Stress distribution

Fig. 5 Moving part of initial model

(a) Twist mode (18.1 kHz) (b) Bending mode (20.6 kHz)

Fig. 6 Flexible mode frequencies of initial model
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Table 3 levels of design variables

Level 1 Level 2 Level 3
A ( mm) 0.4 0.5 0.6
B (mm) 0.4 0.5 0.6
C (mm) 8.0 8.2 8.4
D (mm) 1.7 1.8 1.9

Fig. 7 Design variables for improving driving force
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Table 3 levels of design variables

Level 1

Level 2

Level 3

A ( mm)

0.85

0.95

1.05

B (mm)

0.7

0.75

0.8

04

0.55

0.7

C (mm)

Fig. 12 Design variables for increasing flexible
mode frequencies
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Table 2 Dynamic characteristics of the final model
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Unit Value

. DC(5Hz) mm/V 1.31
Focusing

AC(200Hz) um/v 99.8

] DC(5Hz) mm/V 1.05
Tracking

AC(200Hz) um/vV 83.1

Flexible Twist kHz 20.6

mode ]
frequency Bending kHz 23.2

(a) Twist mode (20.6kHz) (b) Bending mode (23.2kHz)

Fig. 17 Flexible mode frequencies of final model
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