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Design of Optical Path for Small Form Factor Optical Disk Drive
and Fabrication of Micro-Compensatory Lens
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S. Kang(CISD), N. C. Park(CISD) and Y. P. Park(CISD)

ABSTRACT

The purpose of this paper is to design a pick-up for the small form factor optical disk drive and to fabricate a micro-
compensatory lens for the pick-up using the micro-compression molding process. At design stage, the optical elements
including the objective lens and the compensatory lens are miniaturized. The height of pick-up and free working distance are
designed as 2mm and 0.2 mm, respectively. To analyze the fabricated micro-compensatory lens, the system was analyzed
using the surface profile of the fabricated micro-compensatory lens and CODE V which is commercial software. The RMS
wave front aberration of the system using fabricated micro-compensatory lens is 0.01677A  which is lower than Marechal’

s criterion, 0.07A .
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Designed Wavelength : 405nm

NA:0.85
Focal Length : 0.3146

Working Distance : 0.19
Material : PC

Fig.1 Shape and specification of objective Lens
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Fig. 2 The schematic of the optical path for the pick-up
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Fig. 3 Modulation transfer function curve for designed
optical path
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Fig. 4 The designed micro-compensatory lens shape.
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Fig. 5 Fabrication process flow of the mother of the
microlens, the mold insert and the microlens.

Fig. 6 The schematic of Micro-compression molding
system.
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Fig. 7 SEM images of the fabricated mold insert(a) and the

fabricated micro-compensatory lens(b)
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Fig. 8 Comparison among the ideal spherical profile and

the fabricated micro-compensatory lens surface
profile
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Fig. 9 The shapes of the wavefront aberration at 0.0 field
(a), 0.7 field (b) and 1.0 field (c)

Table. 1 Comparison of the RMS wave-front aberrations
RMS wave-front aberration (A)

Field Designed value Real value
0.0 Field 0.0168 0.0164
0.7 Field 0.0161 0.0160
1.0 Field 0.0174 0.0179

Composite
RMS 0.01677 0.01677
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