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Study on Dual-Lenses Actuator for HD-DVD System
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ABSTRACT

Recently, an optical disc system has been proposed using blue laser diode, high NA objective lens and groove only disc structure.
A new method is needed to readout CD and DVD in this blue system. In order to readout CD and DVD in HD-DVD system,
we adopted dual-lenses actuator in consideration of optical utilization efficiency, optical performance and insurance of sufficient W.D
(working distance). This dual-lenses actuator has two objectives in radial direction, one is for CD/DVD and the other is for HD-DVD.
We had to solve the induced problems of DC tilt increase, 2™ resonance deterioration and AC sensitivity drop caused by disposing
two lenses in an actuator. Especially, to solve AC sensitivity drop, we introduced two 2-pole magnets and separated focus and track
magnetic circuits. Consequently we presented that dual-lenses actuator has been possessed good performance. And we measured eye
patterns of CD, DVD and HD-DVD by using HD-DVD optical pick-up with dual-lenses actuator.
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(a) Layout and structure
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(b) Photograph of assembled actuator
Fig.1 Twin-objective actuator
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Table.1 Specifications of CD/DVD and HD-DVD
lenses

Items CD/DVD HD-DVD
Mass(mg) 10 43
Focal length(mm) 2.33 1.76
Working distance(mm) 0.89/1.27 0.24
Numerical Aperture 0.45/0.60 0.85
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Fig.2 Neutral positions of twin-

objective actuator in the axial direction
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Table.2 Rigid body modes analysis of the
twin-objective and one-objective actuator

Modes Frequency( 1]
twin-objective one-objective

focus 67.9 69.8
track 68.1 69.8
Y _rotation 114.6 141.5
X_rotation 2985 4594
Y_translation 6150 6765
__Z rotation 7365 9096
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Fig.3 Flexible mode analysis of moving part
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(b) Flux density distribution
in tracking magnet circuit

(a) Flux density distribution
in focusing magnet circuit

Fig.5 Magnetic circuit analysis of focusing & tracking
directions
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(a) Bode plot in focusing direction
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(b) Bode plot in tracking direction
Fig.6 Bode plots in focusing &tracking directions

Table.3 Dynamic characteristics of the twin-objective

actuator
Items l Performance

DC sensitivity(M/V) 0.9
F {AC sensitivity(G/V) 124
C | 2nd resonance frequency(ii) 20.6
S |peak level in 2nd resonance(dB) 168

[Gain difference 2nd resonance and 1K&2]

DC sensitivity(™V/V) 0.6
T | AC sensitivity(G/V) 7.2
R |2nd resonance frequency(k) 20.6
K | peak level in 2nd resonance(dB) 36.7

[Gain diffcreﬁe 2nd resonance and 4[”3]
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Fig.7 Eye patterns of CD, DVD and HD-DVD
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