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Abstract

The new multimedia information environment requires smaller optical data storage systems. However, one of
the difficulties encountered in designing small form factor (SFF) optical pick-up is to emit the heat which is
generated from laser diode(LD). Heat generated at the LD can reduce the optical performance of the system and the
lifetime of LD. Therefore, it is important to include the thermal design in the design stage of SFF optical pick-up
system for high performance and the longer lifetime of LD, and furthermore, to analyze the thermal characteristics
of LD in detail micro heat transfer analysis is necessary. In the present study, micro heat transfer analysis was

performed using the finite element method for the 28 X 11 X 2 mm® super slim swing-arm type optical pick-up
actuator for Blu-ray disk. Two different materials were used for a swing-arm; a double layer polycarbonate/steel

structure and a single aluminum structure.
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Fig. 1 Three dimensional models of swing arm type
actuators: (a) double layers structure of
polycarbonate and steel and (b) single
aluminum structure
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Fig. 2 Structure of (a) laser diode and metal solder
layers (b) laser emitting part of laser diode
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Fig. 3 Finite element models (a)model 1: double
layers structure of polycarbonate and steel
and (b)model 2: single aluminum structure
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Table. 1 Properties of materials related to heat transfer

' Density Specific The@a!
Materials k g/m3) heat conductivity
(J/kgK) (W/mK)
Aluminum 2700 900 210
Polycarbonate 1200 1900 0.21
Steel 7830 434 64
Magnet 8120 415 40
Copper 8933 385 401
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Fig. 4 Simulated temperature distribution of actuator
with double layers structure of polycarbonate
and steel: (a)whole part of actuator and (b)
detail part of optical bench
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