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Design of three-focus single objective lens used in DVD pick-up head

HUANG Wen-hao, LEI Shuang-yan, HU Yan-lei, MENG Xiang-ru

(Department of Precision Machinery and Precision Instrumentation , University of

Science and Technology of China ., Hefei 230027, China)

Abstract: In order to be compatible with CD, DVD and HD-DVD disc, a single objective lens with a
binary diffractive surface and an aspherical surface was designed for three wavelengths of 780, 650 and
405 nm, and the numerical apertures are 0. 45, 0. 60 and 0. 65, respectively. The working principle of
the three-focus objective lens was presented. Then, the design theory of the aspheric objective lens
and the parameters of the binary diffractive surface and aspherical surface were described in detail.
The binary diffractive surface was divided into two concentric radial zones, each radial region set dif-
ferent diffraction orders for different wavelengths according to the harmonic diffraction theory. Final-
ly, the ZEMAX was used in the theoretical simulation and tolerance analysis on the single objective
lens based on the metewand of the aspheric objective lens. The simulation results show that OPD rms
and wavefront rms are less than 0. 07 X and 0. 035 X, respectively. Spacial cutoff frequency is greater
than 1 200 cycle/mm, and the tolerance of radial curvature and the thickness tolerance are 300 nm,
which can satisfy practical requirement.
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Fig. 1 Principle diagram of three-focus objective lens
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Fig. 2  Front view (left) and cross-sectional view

(right) of objective lens
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