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Ultra-precision High Numerical Aperture Plastic Objective Lens for

Blu-ray Disc Pick-up

Boo-Tae Kim*, Dong-Hoon Hyun', Kyung-Sun Yoo'

Abstract

We develop a plastic object lens for blu-ray disc playing pick-up module as morethan 0.85 numerical aperture in this
research. We design plastic object lens for blu-ray disc playing pick-up module's each factor's in balanced and made our
designed lens by injection molding. Furthermore, by correction designing in mold-core, we optimization our lens efficiency
as world grade; wave front aberration 0.028\ RMS, light axis differential 0.3967arcmin.

We can manufacture localized blu-ray disc's pick-up lens's component and by this fact we obtain international
competitiveness. The result of this research will be very helpful to develop a single objective lens for 3 different wavelength

of laser diodes in playing and recording pick-up module.
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Recordabie Blu-ray disc

Fig. 1 Block diagram of BD(Blu-ray Disc) Drive
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Table 1 Target spec of blu-ray disc pick-up objective lens

Specifications Target spec
Wavelength 405nm
EFL 1.40mm
NA(Numerical Aperture) 0.85
CA(Clear Aperture) 02.4mm
[-O(Input-Output) Distance 00

Magnification 0
WD(Working Distance) 0.42mm
Cover Glass Thickness 0.092mm (n=1.62)

Fig. 3 Optimum design for objective lens in BD pick-up
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Fig. 4 Encircled energy diagram
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Fig. 10 Result of object lens’s wave front aberration

Table 2 Light axis differential of injection-molded lens

Number Center X(min) | Center Y(min) | Center (min)
1 -0.34442 1.2449 1.291666
2 0.05157 -1.1229 1.124084
3 -0.36635 1.1144 1.173073
Average -02197 1.1607 1.1813
Std. dev 0.17575 0.07301 0.08617
Fig. 8 OLYMPUS KIF-PU(1/20)\) EFL Sample : 1.41lmm
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4.3 Hx B3 Mz 9 =8 +4 Table 3 Shape differential of before&after core revision

AEE A Ee WHpA7} B3] oy A U2 AL 39 Core Revision | Core Revision
H7t Tilt Y Decenterso]l wel Al#&A HA)(Centration Error) Target Spec. (Before) (After)
o] t‘EHgﬁ]-jr_ AF A Y o] ula} Fop a1 9 7 27 AR Centration Error| 0.5 arcmin 1.18 arcmin | (.39 arcmin
B2 oludt WAL a3 & 4 9= 28 Fo] BA A Shape Frror of | 0\ 1 04760im | 0.3078um
2R AR 2 W LA Jpper Core

AT wlolEE 7108 S8 A - 812 Decenter zq S}Sf’;efrg:re"f 0.1m 0.0841m 0.0762¢m
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(b) Guide pin & Straight pin process

Fig. 11 Mold revision

Fig. 13 Result of object lens’s wave front aberration

Table 4 Light axis differential with revised injection molding

lens
Number Center X(min) | Center Y(min) | Center (min)
1 0.28351 -0.37231 0.46797
2 0.12711 -0.42018 0.45816
3 0.16479 -0.42234 0.45335
Average 0.1184 -0.313 0.3967
Std. dev 0.18938 0.12601 0.08
Fig. 12 Core revision EFL Sample : 1.41mm
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