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Development of a BD/DVD/CD-Compatible Plastic Objective Lens
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Abstract

In current BD/DVD/CD-compatible optical pickup devic-
es, the mainstream is a two-lens system incorporating an
objective lens specifically for BD and a DVD/CD-compatible
objective lens. However, the demand for further downsiz-
ing and lower cost has been increasing, and a BD/DVD/CD-
compatible optical pickup device consisting of a single ob-
jective lens has been awaited with great expectation. To
meet this demand, an objective lens compatible with three
wavelengths but constituted with a single plastic lens was
developed.

This three-wavelength-compatible objective lens has an
objective lens assembly which is a combination of a plastic
diffractive optical element (DOE) and a glass molded (GM)
single lens, both of which have been mass-produced. But
to make an assembly with a single lens, a plurality of de-
signed types were fabricated and evaluated by comparing
each to the other. This comparison was facilitated by the
knowledge and experience we had obtained from our pre-
vious development and mass production.

Reported here are the principle and the design character-
istics of this three-wavelength-compatible objective lens.
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Table 1 Optical disc specifications

Optical disc BD DVD CD
Wavelength 405nm 660nm 785nm
Numerical aperture 0.85 0.60~0.65 | 0.45~0.53

Cover glass thickness 0.1mm 0.6mm 1.2mm

Memory capacity . . .
) : 25GB 4.7GB 0.7GB

of single layer
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Fig.1 Two-lens optical pickup system
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Fig.2 Single-lens optical pickup system

2 st

2.1 BDERMYLYX

BDOR KDL, L RDMH B %25 TR
(Numerical Aperture, NA) Z K& L, JMHEE#
L2 ETHB, ZHUTIDHT 4 27 gl d
ARy b A R KEIHINT 5 2 EHTE, B
B ORlEEZHEMSET0E, Ly L L
TRNABKAE ZBEICkD, Ly XOEAMHL,
RRICSTTHN IR O 2 2 IEBRITIR & 2 D, BiET 2 1
CTHRIE ARSI & S20H D 5> F v b IKEEH3 i 12 K &

82

S1

CD (NA0.45) DVD (NA0.60) BD (NA0.85)

Fig.3 Optical surface shape comparison among
objective lenses of differing NA
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Fig.4 Blaze and multilevel diffraction structures
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Fig.5 BD/DVD/CD compatible lens
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Fig.6 Surface 1 structure of a BD/DVD/CD-compatible objective lens
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Table 2 Type 0 specifications

Optical disc BD DVD cD
Wavelength 405nm 658nm 785nm
Numerical aperture 0.85 0.05 0.51
Focal length 2.20mm 2.28mm 2.45mm
Magnification 0 0 0
Diffractive efficiency
h 100% 88% 40%
(theoretical value)
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Table 3 Type 1 specifications

Optical disc BD DVD D
Wavelength 405nm 660nm 785nm
Numerical aperture 0.85 0.60 0.45
Focal length 2.20mm 2.28mm 2.53mm
Magnification 0 0 0

Diffractive efficiency 90% 92 40%
(theoretical value)

Temperature performance
(+30deg., dA/dT=0.0%nm/deg.)
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Table 4 Type 2 specifications

Optical disc BD DVD D
Wavelength 405nm 660nm 785nm

Numerical aperture 0.85 0.60 0.45
Focal length 2.20mm 2.36mm 2.46mm
Magnification 0 —1/60 —1/100

Diffractive efficiency
A . 922% 59% 57%
(theoretical value)
Temperature performance
0.160Arms — —

(+30deg., dA/dT=0.05nm/deg.)

Wave front aberration
— 0.010Arms | 0.009rms

at lens shift 0.3mm
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Table 5 Type 3 specifications

Optical disc BD DVD D
Wavelength 405nm 660nm 785nm
Numerical aperture 0.85 0.60 0.47
Focal length 2.20mm 2.28mm 2.53mm
Magnification 0 0 0

Diffractive efficiency §7% 75 61%

(theoretical value)

Temperature performance
(+30deg. dA/dT~0.05nm/deg.)
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Fig.7 Type 3 interferograms

Fig.8 BD/DVD/CD compatible plastic objective lenses
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