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Summary In 2002, the "limit equalizer" which we developed was utilized in the Blu-ray disc
format. Thelimit equalizer improvessignal-to-noiseratio without increasinginter-symbol interference
and improvesjitter and error rates during operation. The limit equalizer isanonlinear equalizer and
deterioration of individual data patterns had to be verified. We used two methods of computer simula-
tion to study behavior of all data patterns of modulation code. We cal culated jitter and error rates on
individual datapatternsinthe case of adding low frequency noise asadegradation factor, and inthecase
of adding random noise or defocus as degradation factors. We derived characteristics of both jitter and
error rates on combinations of neighboring run-lengths (preceding and succeeding run-lengths). The
results confirmed that both jitter and error rateswereimproved by the use of alimit equalizer through-

out the series of data pattern combinations.
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data pattern of “3T-4T".
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0O 4 Marginagainst the offset-noisein each run-length. For instance,itis
shown that 2T errs as1T whenregular run-lengthis 2T,3T errsas

2T whenregular run-length is3T.
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0 5 Simulationflow inthe case of random noise and defocus as degradation factors.
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(b)
0 6 Whentypica condition (CNR of 8T signal =54 dB), (a) isthejitter (s/Tw) inthe Pre-EQ use,
(b) isthejitter inthelimit equalizer use, (c) isthejitter improvement between the conventional
equalizer and thelimit equalizer.
Thetotal jitter in all combinations of data pattern by using the Pre-EQ is 11.6%, and that by
using thelimit equalizer is7.5%.
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0O 7 Whentypical condition (CNR of 8T signal = 54 dB), (a) isthe error ratein the Pre-EQ use,
(b) istheerror ratein thelimit equalizer use, (c) isthe error rateimprovement between the Pre-EQ
and thelimit equalizer. Thetotal error ratein all combinations of data pattern by using
thePre-EQis 2.5* 10+, and that by using thelimit equalizer isno error.
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00 8 Whendeclineof CNR ( CNR of 8T signal =44 dB), (a) isthejitter in the Pre-EQ use, (b) isthejitter

inthelimit equalizer use, (c) isthejitter improvement between the Pre-EQ and the limit equalizer.
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Thetotal jitter in all combinations of data pattern by using the Pre-EQ is 23.3%, and that by using

thelimit equalizeris17.3%.
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error ratein thelimit equalizer use, (c) isthe error rateimprovement between the Pre-EQ and the

limit equalizer. Thetotal error ratein all combinations of data pattern by using the Pre-EQ is
2.0*102, and that by using thelimit equalizer is3.6* 102.
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(c)
10 Whenadditional defocus ( CNR of 8T signal =54 dB, defocus = 0.3mm), (a) isthejitter inthe

Pre-EQ use, (b) isthejitter inthelimit equalizer use, (c) isthejitter improvement between the

Pre-EQ and thelimit equalizer. Thetotal jitter in all combinations of data pattern by using the
Pre-EQis19.1%, and that by using thelimit equalizer is 10.5%.
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0 11 Whenadditional defocus ( CNR of 8T signal = 54 dB, defocus= 0.3 mm), (a) istheerror ratein

the Pre-EQ use, (b) isthe error ratein the limit equalizer use, (c) isthe error rateimprovement

between the Pre-EQ and the limit equalizer. Thetotal error ratein all combinations of data pattern
by using the Pre-EQ is8.8* 103, and that by using thelimit equalizer is 1.8* 10°.
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