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Abstract

In this paper, we investigate the confocal filter for high quality reading signal of micro holographic data storage
system. The confocal filter is used to remove crosstalk effects of adjacent recording-layer by multi-layer multiplexing
method. To remove a noise of reading signal, we consider size and geometrical structure of filter. From the obtained
results, we present optical characteristics including Fresnel and Fraunhofer diffraction effects. Finally, we propose the
optimal confocal filter for good image quality and increased reflection power.
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Fig.1 Schematic configuration for recording and reading
of Micro HDS. The counter propagating signal
object and reference beams focus the micro
holographic  gratings one-by-one inside the
recording layer
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Fig.3 Calculated refractive index modulation of a
microhologram, proportional to the local
intensity of the interference between the signal
and reference beams (E, + E,)>. The black is the
unchanged background refractive index and the
gray scale presents the increases of the refractive
index attributable to the exposure
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Fig.7 Confocal filter for reading of micro
(a) hologram circle filter and (b) annular filter
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Fig. 8 Annular aperture of 10um outer
ring. Note : blocking ratio (a) 30% (b) 60%
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Fig. 9 Fraunhofer pattern of annular
aperture 30% retardation ratio (b) 60%
retardation ratio (¢) 90% retardation ratio
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Fig.10 Circle aperture (a) 10um outer
ring(b) 20pm outer ring (c) 30pm outer ring.
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Fig.11 Fraunhofer pattern of circle
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