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Progress of Lenses for Optical Disk System
Contributing to Development of Optical Disk Systems for more than 20 years
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Kojima, Tadashi

The reading and recording technologies have been used as optical disk systems for more than 20 years.

And during these years, the technologies for optical disk systems have been progressing remarkably.

Several kinds of lenses for optical disk systems, in particular, the aspherical plastic lenses and diffractive

plastic lenses contributed to the remarkable progress of optical disk systems. The details of the progress

of the lenses for optical disk systems from the technical and industrial point of view are presented. And

also the future lenses for optical disk systems are briefly predicted.
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Fig.1 Development of optical disk system
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Fig.2 Annual sales of aspherical plastic lens
for optical disk use at Konica
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Fig.3 Sales construction of optical disk lens
in 2000 year at Konica
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Fig.4 Development of objective lens for CD Pick-Up
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Infinite conjugate special aspherical plastic
singlet objective for 1 wave lengh DVD-CD use
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1997 DVD-CD-CD/R Compatible Drive
Infinite conjugate special aspherical plastic
singlet objective for 2 wave lenth
DVD-CD-CD/R use
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2000 DVD-CD-CD/R Compatible Drive
Infinite conjugate diffractive aspherical plastic
singlet objective for 2 wave lengh
DVD-CD-CD/R use
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Fig.5 Development of objective lens for DVD Pick-Up
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Fig.6 Drastic change of diameter * thickness * weight
for optical disk lens

Table1 Progress of performance and improvement of
related parameter

1982 1984 1986 1997 2001
Memory Capacity 640MB 4.7GB 22.5GB
(Disk) cD DVD DVR-Blue
Construction of | CD infinite | CD infinite | CD finite | DVD infinite Di‘:‘ :':"':e
Pick j it j t j t j t
ick-up conjugate | conjugate | conjugate | conjugate conjugate
Constructionof | 5,5 P1+G2 P P1+P1 ?
Lens
Disk Thickness 1.2mm 1.2mm 1.2mm 0.6mm 0.1mm
NA cD CD-RIRW 0.5 | COMBO 0.65
(Objective Lens) 0.45 DVD 0.6 DVR-Blue 0.85
A (Wavelength) 780nm 780nm 650nm 405nm
Diameter of point
Image 1.52m 0.8xm 04pm
d=0.821 /NA
Weight G:1.4g P:0.14g MIN<3mg MIN <1.0mg
Diameter of Lens ¢ 7.4mm ¢3.0mm ¢1.3mm

G : Glass Lens P : Plastic Lens
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Fig.7 Conceptual figure of special aspherical plastic objective
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Spherical Aberration ¢ m

Fig.8 Spherical aberration of special
aspherical plastic singlet objective
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Fig.9 Conceptual figure for compensation of
spherical aberration by using a refractive
surface and a diffractive surface
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Fig.10 Development process of the aspherical plastic lens
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Contribution to
raise the technical level
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Huge optical disk market
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Revolution of

lens production Fine optics

Fig.11 The influences of aspherical plastic lenses for
optical disk use on our society
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