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Measurement of Micro Thermal Deformation of Optical Pick-up Base
Using Holographic Interferometry

Young-Min Seo(Mechanical Eng., Yonsei Univ.), Shinill Kang(Mechanical Eng. , Yonsei Univ.)

ABSTRACT

In optical pick-up, optical components such as objective lens, collimator, mirror, laser diode and photo diode are mounted
on the pick-up base. These components must keep their original position during operation for proper transmittance of
information from laser diode to optical disk and back to photo diode. However, micro thermal deformation of pick-up base
which is induced by thermal environment during operation can deteriorate the performance of optical pick-up. Therefore, it is
important to measure and analyze the thermal deformation behavior of pick-up base under thermal environment. In the
present study, a measurement system using holographic interferometry was designed to measure micro thermal deformation
of pick up base. The measurement system was verified by using the deformation of cantilever with prescribed motion
actuated by PZT with 1 nm resolution. Interferometric measurement was compared quantitatively with that induced by PZT
actuator. Finally, micro thermal deformation of pick-up base under actual thermal environment was measured using the
present holographic interferometry and the results were analyzed.
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Fig. 1 Schematic diagram of optical set-up for holographic

interferometry

Fig. 2 Experimental equipment for verification of measu-
rement system. (a) PZT actuator and cantilever and
(b) PZT actuator controller
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Fig. 3 Holographic interferograms of cantilever after
deformation using PZT actuator. (a) 3 (m, (b) 10 tmn,
(c) 20 tm, and (d) 30 tm
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Table 1 Experimental results of cantilever deflection

PZT Fringe .
. Experimental Error
Experiment actuator  order results (nm)  (nm)
(nm) ™
Case 1 3000 8.5 2933 -67
Case 2 10000 29 10005 +5
Case 3 20000 58 20010 +10
Case 4 30000 87 30015 +15
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Fig. 4 Holographic interferogram of pick-up base. (a)
without deformation and (b) after thermal
deformation
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