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Active Alignment and Performance Evaluation of Micro Hybrid Lens
for Small Form Factor Optical Pickup
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ABSTRACT

The next generation of optical storage systems requires higher numerical aperture (NA) objective lenses and shorter
wavelength laser in order to improve the unit areal density. A blu-ray technology satisfies a miniaturization and a high
capacity which are the requirements of the portable device. In this paper, we analyze the optical performance of
hybrid micro lens and do active alignment. The hybrid micro lens is manufactured by using a wafer based fabrication
technology. Optical components of hybrid micro lens are evaluated. The measurement of the optical power, the spot
size and the wavefront error are performed to evaluate the hybrid micro lens with NA 0.85. Using the measured data,
we estimate if the performance cof hybrid micro lens corresponds to the designed performance. After the performance of
hybrid micro lens is evaluated, the integrated optical pickup and the hybrid micro lens are assembled by active
alignment using UV curing and the optical performance of SFFOP is satisfied with BD specifications.
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Fig. 1 Optical Beam Path of Super Slim Optical Pick-up

Objective Lens

Fig. 2 Schematic picture of the suggested fine conjugate
integrated optical pick-up composed of minimum
components
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Fig. 4 Experimental Apparatus for Measuring the
Efficiency of DOE
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Fig. 5 Performance by Lens Thickness Variation
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Fig. 6 Spot Shape and Point Spread Function of Hybrid
Micro Lens
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Fig. 9 Interference Pattern and OPD of Hybrid Micro
Lens

Table 1 Experimental Results of Wavefront Aberration

Lens Samples Value

Sample 1 0.044

Sample 2 ©0.036

Sample 3 0.051

Sample 4 0.047

Sample 5 0.046
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Fig. 10 Active Alignment and UV bonding Process



Fig. 11 Mount of SiOB and Hybrid Lens
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Fig. 12 Experimental Result (a) Before UV curing (b)

After UV curing

Table 2 Optical performance evaluation of SFFOP

UV curing
Hybrid Lens Unit
Before After
Sample 1 0.044 0.064
Sample 2 0.036 0.054
Sample 3 0.051 0.054
Sample 4 0.047 0.056
Sample 5 0.046 0.061
Unit : X gus
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