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The response of data read out by an integrated-optic disc pickup (IODPU) using a focusing
grating coupler is analyzed based on the scalar diffraction theory. It was found that the
IODPU response for the resolution in direction along disc pit length, which is affected by the
discreteness of a guided mode, is equivalent to that of a confocal detection optics. Accordingly,
an IODPU exhibits a resolution higher than that of a conventional lens pickup (LDPU).
Mathematical formulae are derived for impulse response, optical transfer functions, transmission
cross coefficients and output signals. The frequency response, waveform and eye patterns of
the readout signal, as well as tracking error signal, are calculated and discussed in comparison

with those of a LDPU.
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Fig. 1 An integrated-optic disc pickup using a focusing grating coupler.
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Fig. 2 Focusing grating coupler optics of transmission type equivalent
to the integrated-optic disc pickup optics.
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Fig. 3 Coordinate system and FGC configuration
for the forward wave.
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Fig. 4 Coordinate system and FGC configu-
ration for the backward wave.
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Fig. 6 Model of an optical disc.
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Fig. 7 Lens optics equivalent to an IODPU.
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