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Force Characteristics Analysis of Optical Pickup Actuator

In-Ho Choi*,

Abstract - Recently, optical pickup actuators
have been designed to have structures that
extruded lens to decrease their height, because
they are used in very thin drive for notebook
computers. However, because of discordant and
undesirable of forces that are supposed to
happen in this design feature, subsidiary
resonance such as rolling and pitching mode
exert bad influence on actuator. In this paper,
we presented force constituents to clarify the
cause of subsidiary resonance analysis to
evaluate characteristics of actuators. As a
result, we could find out design parameters to
diminish the influence of subsidiary resonance.
Sample actuators designed with appropriate
parameters were fabricated and put to practical
tests. Comparing analysis with experimental
results, we verified the accuracy of the analysis
and the effectiveness of the method presented.
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Fig. 1 The structure of slim optical pickup actuator
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Fig. 2 Mechanism of moment generation
by the tracking driving coils
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Fig. 3 Mechanism of moment generation
by the focusing driving coils
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Fig. 4 3D FEM analysis results
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Fig. 5 Flux-density distribution in coil moving region
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Fig. 6 New mesh for coils
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(a) Force distribution in tracking coil(for rolling mode)
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(b) Force distribution in focusing coil (for pitching mode)
Fig. 7 Force analysis results

s 22 Wé—% 22U 7HE HY A 49 A F
Patgn A JF RE 9L FH # Sl shet
3] gt B&3 go| Fog Sio] Wig A
3e] FFAM BEAFE BristnA a}ait}.

2.2.3 A4Z 24 A
2.2.3.1 28 2= ANZ v B4
2 ANE A3 Hgsd FUF S° ANL
Bgon g9 B= Foe A4 497 WY
AT 19 8 & TrAY gAYl Be £
A7 TS BelFm .

Phase Disturbance

~

%

o
=

~ ¢ numserlcal results
+ ! experimental results
3 -a3 -a- v ax 05

H Focusing O ffset {mm)
i . ~ - . - - -l

Fig.8 Phase disturbance of rolling mode
by focusing offset

ol P& Ad #BF UHRIFL £Y AT 54
< Hriste 7]—’r'=°l Ho AA AY 2dez 27 A
Ao A o] A 2L FHA Ry A3 ¥
F gho] AR A BT HA AFE DI F
H +10%= o|uie] & Ao HAANE A2 2 2
e 5% ©IHE HNAxe FEYE dTSt.

2.2.3.2 M8 = YAz wst 24
93 2== 29 wun gl 294 g9 N

B34 WY FAYI AAFF ANEE Tee

mcof §i4z e s2agch 2d 7 o b)

r

m\m o Loy

T hE 4] (4)54 2ol L,,(Leakage effect)
Bodz o] gt Wl wE 93 mo 47 Az
Atstg .

L, = % (4)

L, : Leakage effect
fo o EAA 24 F8 ¥
fi o 2AA 2] 4 &) 9@ 37

"

Phase Disturbonco ]

P
RN
=

H
[ T

el -5
>

R Selected condition_

s =l - numerical results 0
- : experisental results |

Leakage effect(Lk)

Fig. 9 Phase disturbance of pitching mode
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