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Realization of a High-Density Magneto-Optical Disk through the Use of Domain Wall

Displacement Detection
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T. Shiratori, Products Technology Research Center, Canon Inc.

The domain wall displacement detection (DWDD)
method is a new magneto-optical readout method that
utilizes the domain wall displacement caused by the
temperature gradient. It allows high-density signal
patterns to be read out irrespective of the resolution
limit of the readout optical system.

This paper reviews the basic mechanism and the
dynamic properties of this method. A clear readout
waveform was obtained and a flat signal amplitude
dependence on the mark length was maintained even
for a domain length of 0.1 um.

The ghost signal, which was the main problem
within this method, was suppressed by modifying the
recording medium. As a result, a wide jitter margin
could be obtained for a random signal with a linear
density of 0.1 um/bit.

An approach to reducing the track pitch in this
method is also described.

Key words: magneto-optical recording, domain wall,
wall energy, domain wall displacement, exchange-
coupling, nucleation, interface wall, resolution
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Fig. 1 DWDD mechanism.
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Fig. 2 Displacement of a closed domain wall.
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Fig. 3 Unclosed domain walls.
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Displacement Layer ~ GdFeCoCr 30 nm
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Polycarbonate substrate 1.2 mm

Fig. 4 Layer structure of the medium.
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Fig. 5 Readout waveforms for (a) isolated and
(b} continuous patterns with a domain length of
0.3 um.

@ (b)

Fig. 6 Readout waveforms for (a) isolated and
(b) continuous patterns with a domain length of
0.1 ym.
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Fig. 7 Frequency dependencies of the carrier
level, noise level, and CNR.
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Fig. 8 Domain length dependence of the
dropout rate.
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Fig. 9 Rear process of the DWDD.
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Fig. 12 Land/groove recording with DWDD.
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