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Development of Moving Magnet Type Optical Pickup Actuator
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Abstract

In this paper we suggested the moving magnet type actuator for optical disc drive which has high frequency of
flexible mode. Generally, moving magnet type actuator has the advantage for increase the frequency of flexible
mode. But it has low driving sensitivity due to the weight of its moving part. To overcome this shortcoming, we
designed the model with the closed electromagnetic circuit for tracking direction. In addition, we improved the
driving sensitivity and frequency of flexible mode by using of DOE (design of experiment) procedure for EM
circuit. Consequently, it is verified that final designed model satisfied with the desired specifications

Key Words: Moving Magnet type Pickup Actuator, High Flexible Mode frequency, Electromagnetic circuit,
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Tracking Coil

Fig. 1 Design of closed electromagnetic circuit for tracking
direction

EI’ i i Tracking coi

Trivial B-flux for tracking direction

Fig. 2 Design of focusing coil
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Table 1 Dynamic characteristic of initial model

2" Reson. Focusing 90.5kHz
Frequency Tracking 149.5 kHz
Total Mass 462.6mg
DC Sen. AC Sen.
Focusing 0.545mm/V 5.503G/V
Tracking 0.607mm/V 6.047G/V
Tracking Coil

Focusing Coil

Lens

Lens holder

Overall structure

Moving part

Fig. 3 Structure of initial model
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Fig. 4 Design variables

(b) Tfacking direc.tion

Fig. 5 Interaction between the parameters
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Fig. 6 Sensitivity of parameters

Table 2 Selected value of parameters
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Fig. 7 Modify the moving part for manufacturing

Fig. 8 Final manufactured model
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Fig. 9 FRF for focusing direction (5 Hz~100 kHz)
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Fig. 10 FRF for focusing direction (50 kHz~100 kHz)
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Fig. 12 Time response in measuring point (73 kHz)

(a) Simulation result (b) Experiment result
Fig. 13 Mode shape for focusing direction (73 kHz)

Mode Shape

Fig. 14 Time response in measuring point (79 kHz)

(a) Simulation result (b) Experiment result
Fig. 15 Mode shape for focusing direction (79 kHz)
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(a) Simulation result
Fig. 16 FRF for tracking direction after reanalysis
(50 kHz~100 kHz)

(b) Experiment result
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Fig. 17 Time response in measuring point (65 kHz)

(a) Simulation result (b) Experiment result
Fig. 18 Mode shape for focusing direction (65 kHz)
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(b) Experiment result

Fig. 19 FRF for tracking direction (5~100 kHz)

Fig. 21 Generated force direction by solenoid effect
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Fig. 23 Measuring point for tracking direction
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Fig. 24 Time response in measuring point (65 kHz)
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(a) Simulation result (b) Experiment result
Fig. 25 FRF for tracking direction (50 kHz~100 kHz)

(a) Simulation result (b) Experiment result
Fig. 27 Mode shape for tracking direction (83 kHz)

Table 4 Dynamic characteristic of final manufactured model

1% Reson. Focusing 44,98 Hz
Frequency Tracking 45.02 Hz
2" Reson. Focusing 80.5 kHz
Frequency Tracking 81.2 kHz
Total Mass 292.7mg

DC Sen. AC Sen.
Focusing 0.572 mm/V 79GIV
Tracking 0.502 mm/V 6.9 GIV

HEMIHAAHSS| =2X/M 43 13,2008 3¢

ot
_]|I

o
]}

=

[

AN =

HN
Rl

>0
N
njo 1ok i

nH
o
N
2o Hu HE TIr

07| <lslf EciZ
2 Fdsi. E
off A 70 OlE

ﬁ
H
0%

o
0%
Hi 0z
o >
£0

e
=t
oY be S
[l

57
Fn4g
5 2do| NE
S51%4Ch Table

Mo 4
o Q
-

N
]
b
O
H

i
10

=

= Az St= ISt T S8 7| = (A
3: R01-2006-000-10074-0)2] X[z M
L| C}.

=t
[ |

i
A
ot

[1] K. T. Lee, D. J. Lee, N. C. Park and Y. P. Park, 2002,
"Improvement of dynamic characteristics for optical
pickup actuator using sensitivity analysis",

Microsystem Technologies, Vol.9, No. 1-2, pp.25-30

[2] D. J. Lee, K. S. Woo, N. C. Park and Y. P. Park, 2005,
"Design and Optimization of a Linear Actuator for
Subminiature Optical Storage Devices", IEEE
Transactions on Magnetics, vol. 41, no. 2, pp.1055-
1057

[3] Y. K. Kim, C. Kim, D. J. Lee, N. C. Park, Y. P. Park,
N. Onagi and G. Akanuma, 2006, "Design of Hybrid
Type' s Optical Pickup Actuator for System Stability
in High Density Reading and Recording", Asia-Pacific
Data Storage Conference 2006, HsinChu, Taiwan,
pp.112-113

[4] Y. P. Park, Y. C. Rhim, H. S. Yang, S. Kang, N. C.
Park, and Y. J. Kim. September 2005. Transactions of
the Society of Information Storage Systems, vol. 1, no.
pp. 1-22

[5] C. Kim, 2006, Design of Moving Magnet Type
Pickup Actuator for Flexible Optical Disk Drive, The
Graduate School Yonsei University

29



