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Effect of Thermal Deformation of Optical Pick-up Base on the
Optical Performance

H. Kim, S. Cho, J. Lee and S. Kang

Abstract
The effect of thermal deformation of optical pick-up due to laser diode(LD) and LD driving integrated circuit on the

optical performance of digital versatile disk(DVD) optical system was analyzed using the finite element analysis with

initial surface residual stress conditions, and results were compared with the measured results with holographic

interferometry. Ray tracing was performed using the deformed configuration of optical system.
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Fig. 1 The configuration of optical components on
optical pick-up base
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Fig. 2 The figures of (a) optical pick-up and (b)
measured temperature distribution of optical
pick-up under DVD LD operating situation
(maximum temperature: 56°C, minimum
temperature: 30°C)
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Fig. 3 Contour maps of the resultant thermal
deformation of optical pick-up base using
FEA with initial residual surface stress

Table 1 Deviations of direction of optical components

Optical o o o
component do (°) dg () dy ()
DVD LD -0.00263 -0.00263 -0.00033
CD LD 0.00153 -0.00153 -0.00287 -
BS1 -0.00308 -0.00283 0.00418
BS2 0.00034 0.00034 0.00108
Mirror -0.00127 -0.00234 -0.00234
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Fig. 4 Schematic of the optical system of the
holographic interferometer
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Fig. 5 Holographic interferograms of the pick-up
base as viewed from (a) viewpoint 1, (b)
viewpgint 2, and (c) viewpoint 3
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Fig. 6 Contour maps of the resultant thermal
deformation of optical pick-up base using
holographic interferometry
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Fig. 7 The simulated beam spots on optical disk
substrate (a) before deformation of the pick-
up base (b) after deformation of the pick-up
base and (c) measured beam spot
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