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Study on Super-Resolution Readout with Indium Thin Film as
Mask Layer
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Abstract The key performance of super-resolution optical disk storage technique is mainly determined by the mask
material. In this work, the super resolution pits on the optical disk are dynamically read out with indium thin film as
a functional mask layer. Thin films with different thicknesses are deposited by direct current magnetron sputtering
method, the thickness changes with time of the In thin films are measured by profilometer and the different surface
morphologies are observed by atomic force microscopy. In thin film in the pre-engraved super-resolution optical disk
with pit size of 390 nm is created to form the In mask super-resolution optical disk. The readout is tested by the
optical disk dynamic tester, and the largest carrier to noise ratio (CNR) of 26 dB is obtained. To explore the internal
mechanism of this super-resolution readout ability, the optical constant under different temperatures is studied by
variable temperature ellipsometer. The reflectivity and absorption coefficiency are also obtained. The experimental
results indicate that the mechanism of the super-resolution readout with In thin film as mask can be explained by the
model of aperture-type super-resolution.
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Fig. 1 Dependence of the thickness of In films

on the sputtering time
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Fig. 2 AFM image of the as-deposited In film
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Fig. 3 Dependence of the surface roughness

on the thickness of In film
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Fig. 4 Readout signal of super-resolution disk (a) and oscilloscope signal (b)
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Fig. 5 Dependence of refractive index (a) and extinction coefficient (b) of In film on the

annealing temperature at the wavelength of 780 nm
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Fig. 6 Dependence of reflectivity (a) and absorption coefficient (b) of In film on the

annealing temperature at the wavelength of 780 nm
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Fig. 7 Readout principle of super-resolution disk. (a)
Conventional disk readout; (b) super-resolution

disk readout; (c) temperature and laser beam

energy distribution
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Fig. 8 Dependence of CNR on In film thickness
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Fig. 9 Dependence of reflectivity (a) and absorption coefficient (b) of In film on the

annealing temperature at the wavelength of 405 nm
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