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Characteristics of Hybrid Optical Pickup Actuator at High Temperature
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ABSTRACT

A new type actuator has been designed and investigated to overcome thermal problems in slim optical disc drive
which is adopted in mobile storage devices. Recently, in optical storage device technical trends, the size of optical disc
drives is slimmer to adopt notebook computer and the spindle rotate velocity is faster to achieve high transfer rate and
the power of actuator is higher to perform tilting, etc. However, these trends of optical disc drives tend to raise the
environment temperature of drives, actuator power and parts temperature. Moreover, it is more difficult to remove the
heat inside a drive and the temperature of an actuator increases and drive slims. As a result, increase of surface
temperature of actuator body caused that second resonance of an actuator moves down to a lower frequency band and
the performance of optical parts also deteriorates. Especially objective lens, coil and magnet of the actuator parts are
easily damaged. To manage these thermal problems, in this paper an actuator with a hybrid blade, which is composed of
vectra which has low thermal conductivity and magnesium which has high thermal conductivity, has been suggested
and verified. Despite the high temperature environment, the proposed actuator showed good dynamic performance.
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Fig.1 Typical Asymmetric Slim Actuator
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Fig.2 Actuator Parts Temperature
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Fig.3 2" Resonance Frequency Measurement
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Fig.4 Young’s Modulus vs. Temperature
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Table.1 2™ Resonance Frequency Simulation

Young' s Modulus 2" Resonance
(&20) CHE HES Frequency
= s nes

(?oo;/: ! Too;/: ! (Too;: 1.3 kHz
80% (40°C) | 60% (55°¢) | 40% (75°C) 8.13 kHz
70% (45°c) | 40% (75°c) | 30% (90°C) 7.15 kHz
60% (55°C) | 30% (90°C) | 20% (120°C) 6.39 kHz
50% (65°c) | 20% (120°c) | 10% (150°C) 4.73 kHz
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Fig.6 Concept of Hybrid Blade
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(a) Focus Direction (b) Track Direction
Fig.7 Mode Analysis
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Fig.8 Hybrid Actuator
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Thermal Test : Hybrid 2
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Fig.9 Actuator Parts Temperature Data
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(a) Focusing Direction
Fig.10 Focus & Track Mode

(b) Tracking Direction
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Fig.11 Focus Mode Bode Graph
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