
CLAIMS reproducing information recorded on an optical recording medium with
a plurality of pits formed along recording tracks based n said recorded
information, comprising: a laser be    emitting means for emitting a laser
beam; a focus control means for controlling the focusing of said laser beam
on said optical recording medium; and 



a control means for controlling said focus control means so as to increase
the spot diameter of the laser beam emitted onto said optical recording
medium when the medium has a low recording density with pits relatively
sparsely arranged compared to the case in which the medium has a high
recording density with pits relatively densely arranged. 



An optical recording medium reproducing appa  tus according to claim 1
wherein said control means supplies different focus bias va es depending
upon whether said optical recording medium has a high or a low recording
density. [err] An optical recording medium reproducing apparatus according
to claim 2, further comprising: 



a focus detecting means for detecting the focusing of said laser beam on
said optical recording medium, wherein a said focus detecting means
controls the focusing of said laser beam emitting means based on a focus
bias value set by said control means and an output signal from said focus
detecting means. [err] An optical recording medium reproducing apparatus. 



according to claim 2 further comprising: and a light receiving means for
receiving a laser beam reflected from said optical recording medium; and a
sum signal generating means for generating a sum signal for said recorded
information based on an output signal from said light receiving means,
wherein: 39 



said control means controls said focus bias value so that said sum signal
will have a maximum value. 3. An optical recording medium reproducing
apparatus according to claim 4 wherein 



said control means varies said focus bias value from a predetermined value
to set as an adjusted focus bias value the focus bias value obtained when
said read signal has a maximum value. 4.  An optical recording medium
reproducing apparatus according to claim 4 wherein said control means uses
a calibration operation to set 



said focus bias value. An optical recording medium reproducing apparatus
according to claim 2 wherein said control means uses a calibration
operation to set at least a focus bias value for said low recording density
recording medium. 8. An optical recording medium reproducing apparatus 



according to claim 6 further comprising: a storage means for storing
default high and low recording density focus bias values, wherein: said
control means uses as an initial value one of said default high and low
recording density focus bias values to perform a calibration operation in
order to adjust said initial value. 



7. An optical recording medium reproducing apparatus according to claim 6
further comprising: a light receiving means for receiving a laser beam
reflected from said optical recording medium; and an error detecting means
for detecting the error condition of an output signal from said light
receiving means wherein: 



said control means sets as said initial value one of said default high and
low recording density focus bias values based on the error condition of the
output signal from said light receiving means. 40   



8. An optical recording medium reproducing apparatus according to claim 7
further comprising: a storage means for storing the relationship between
information data and a preset value wherein: said control means reproduces
information data recorded in the predetermined region of said optical
recording 



medium using said default high or low recording density focus bias value
based on the output signal output from said light receiving means, and
wherein when the reproduced information data matches any information data
stored in said storage means, said control means sets said focus bias value
at a preset value relating to the matching data. 9. An optical recording
medium reproducing apparatus 



according to claim 2 further cmprising: a light receiving means for
receiving a laser beam reflected from said optical recording medium; and a
servo error signal generating means for generating a servo error signal
indicating a servo error of said laser emitting means relative to said
optical recording medium, based on an output signal from the light
receiving means, 



wherein: said control means sets said focus bias value so that said servo
error signal will have a predetermined value. 10. An optical recording
medium reproducing apparatus according to claim 9 wherein said servo error
signal is a tracking error signal. 11. An optical recording medium
reproducing apparatus 



according to claim 9 wherein said servo error signal is a differential
push-pull signal. 12. An optical recording medium reproducing apparatus
according to claim 2 further comprising: a light receiving means for
receiving a laser beam reflected from said optical recording medium; 



a sum signal generating means for generating a sum signal relating to said
recorded information based on an 41    output signal from said light
receiving means; and 



a servo error signal generating means for generating a servo error signal
indicating a servo error of said laser emitting means relative to said
optical recording medium, based on an output signal from the light
receiving means, wherein: said control means sets said focus bias value at
a value that meets a first condition in which said sum signal 



is larger than or equal to a first threshold and in which said servo error
signal has a value larger than or equal to a second threshold. 13. An
optical recording medium reproducing apparatus according to claim 12
wherein said control means sets as an adjusted focus bias value one of
focus bias values meeting said first condition which 



also meets a second condition that said sum signal has a value closest to
said maximum value. 14.   An optical recording medium reproducing apparatus
according to claim 12 wherein said control means sets as an adjusted focus
bias value one of focus bias values meeting said first condition which also
meets a second condition that said servo error signal 



has a value closest to said maximum value. 15. An optical recording medium
reproducing apparatus according to claim 14 wherein said servo error signal
is a tracking error signal. 16. An optical recording medium reproducing
apparatus according to claim 2 further comprising: a light receiving means
for receiving a laser beam 



reflected from said optical recording medium; a sum signal generating means
for generating a sum signal for said recorded information based on an
output signal from said light receiving means; and a servo error signal
generating means for generating a servo error signal indicating a servo
error of said laser emitting means relative to said optical recording
medium, 



42    based on an output signal from the light receiving means, wherein:
said control means sets as an adjusted focus bias value 



a value that meets the first condition and which is determined on the basis
of a first range of said focus bias values that serve to provide said sum
signal that exceeds said first threshold and a second range of said focus
bias values that serve to provide said servo error signal that exceeds said
second threshold. 17.  An optical recording medium reproducing apparatus 



according to claim 16 wherein said control means sets as the adjusted focus
bias value a central value of the area in which said first and second
ranges of focus bias values that meet said first condition and overlap each
other. according to claim 2 wherein said control means controls said focus
bias control 



means in such a way that it provides different focus bias values depending
upon the apparatus executes reproduction or a track jump. 19. An optical
recording medium reproducing apparatus according to claim 1 further
comprising: a light receiving means for receiving a laser beam reflected
from said optical recording medium; 



a servo error signal generating means for generating a servo error signal
based on an output signal from the light receiving means; a polarity
detecting means for detecting the polarity of said servo error signal; and
a polarity selecting means for selecting the polarity of said servo error
signal based on an output signal from 



said polarity detecting means. An optical recording medium reproducing
apparatus according to claim 19 wherein said polarity detecting means
includes: 43   



information data generating means for generating the information data
demodulated by a predetermined method and recorded along said tracks in
said optical recording medium based on an output signal from the light
receiving means; and a polarity determining means for determining the 



polarity of said servo error signal depending upon whether said information
data can be generated correctly by said information data generating means.
21. An optical recording medium reproducing apparatus according to claim 19
wherein said servo error signal is a tracking error signal. 22.  An optical
recording medium reproducing apparatus 



according to claim 1 further comprising: a light receiving means for
receiving a laser beam reflected from said optical recording medium; a sum
signal generating means for generating a sum signal for said recorded
information based on an output signal from said light receiving means; a
tangential push-pull signal generating means for 



generating a tangential push-pull signal based on an output signal from
said light receiving means; an error detecting means for detecting the
error condition of the output signal from said light receiving means; and a
selecting means for selectively outputting said sum signal and said
tangential push-pull signal wherein: 



said control means controls said selecting means based on an output signal
from said error detecting means. 23. An optical recording medium
reproducing apparatus according to claim 24 wherein said error detecting
means detects the error condition of said read signal, and wherein: said
control means controls said selecting means in 



such a way that it outputs said tangential push-pull signal instead of said
read signal when said error detecting means 44    determines that said read
signal is an error. 



24. An optical recording medium reproducing apparatus according to claim 22
further comprising: a modulation degree detecting means for detecting the
modulation degree based on the output signal from said light receiving
means, wherein: said error detecting means detects whether or not said
modulation degree is larger than or equal to a 



predetermined value, and wherein: said control means controls said
selecting means in such a way that it outputs said tangential push-pull
signal instead of said read signal when said modulation degree detecting
means determines that the modulation degree is below the predetermined
value. 25. An optical recording medium reproducing apparatus 



according to claim 22 further comprising: an asymmetry value detecting
means for detecting an asymmetry value based on the output signal from said
light receiving means, wherein: said error detecting means detects whether
or not said asymmetry value is within a predetermined range, and wherein: 



said control means controls said selecting means in such a way that it
outputs said tangential push-pull signal instead of said sum signal when
said asymmetry value falls out of said predetermined range. 26. An optical
recording medium reproducing apparatus according to claim 1 further
comprising: a light receiving means for receiving a laser beam 



reflected from said optical recording medium; an integral detection means
for processing integral detection to said recorded information based on an
output signal from said light receiving means; a differential detection
means for processing differential detection to said recorded information
based on an output signal from said light receiving means; 



45    an error detecting means for detecting the error condition of the
output signal from said light receiving means; and 



a selecting means for selectively outputting an output signal from said
integral detection means and an output signal from said differential
detection means, wherein: said control means controls said selecting means
based on an output signal from said error detecting means. 27. An optical
recording medium reproducing apparatus according to claim 26 wherein said
error detecting means 



detects the error condition of said sum signal, and wherein: said control
means controls said selecting means in such a way that it outputs the
output signal from said differential detection means instead of the output
signal from said integral detection means when said error detecting means
determines that said sum signal is an error. 



29. An optical recording medium reproducing apparatus according to claim
further comprising: a modulation degree detecting means for detecting the
modulation degree based on the output signal from said light receiving
means, wherein: said error detecting means detects the error condition of
the output signal from said light receiving means 



depending upon whether or not said modulation degree is larger than or
equal to a predetermined value, and wherein: said control means controls
said selecting means in such a way that it outputs the output signal from
said differential detection means instead of the output signal from said
integral detection means when said modulation degree detecting means
detects that the modulation degree 



is below the predetermined value. 29. An optical recording medium
reproducing apparatus according to claim 26 further comprising: an
asymmetry value detecting means for detecting an asymmetry value based on
the output signal from said light 46  



receiving means, wherein: said error detecting means detects the error
condition of the output signal from said light receiving means depending
upon whether or not said asymmetry value is within a predetermined range,
and wherein: 



said control means controls said selecting means in such a way that it
outputs the output signal from said differential detection means instead of
the output signal from said integral detection means when said asymmetry
value is within said predetermined range. 30. An optical recording medium
reproducing apparatus according to claim 1 further comprising. 



a light receiving means for receiving a laser beam reflected from said
optical recording medium; an input sum signal generating means for
generating an input sum signal relating to said recorded information based
on an output signal from said light receiving means; a tracking error
signal generating means for generating a tracking error signal based on the
output signal from the 



light receiving means; a automatic level control means for providing
control so.as to maintain a constant signal level of said input sum signal
and outputting an output sum signal; and a normalizing means for
normalizing the signal level of said tracking error signal based on the
signal level of said input sum signal. 



31. An optical recording medium reproducing  apparatus according to claim 2
further comprising: a storage means for storing a first focus bias value
for the reproduction of a high density recording medium and a second focus
bias value for the reproduction of a low density recording medium; and a
light receiving means for receiving a laser beam 



reflected from said optical recording medium, wherein: said control means
selects one of said first and second focus bias values based on an output
signal from the light 47    



receiving means and supplies the selected focus bias value to said focus
bias control means. An optical recording medium reproducing apparatus
according to claim 31 further comprising: an error detecting means for
detecting the error condition of the output signal from said receiving
means, wherein 



said control means selects one of said first and second focus bias values
based on an output signal from the error detecting means. 33. An optical
recording medium reproducing apparatus according to claim   wherein after
setting said first focus bias value, said control means uses said error
detecting means to detect the error 



condition of the output signal from said light receiving means, and wherein
when said error detecting means detects that the output signal from said
light receiving means is an error, said control means supplies said focus
bias control means with said second focus bias value instead of said first
focus bias value. 34. An optical recording medium reproducing apparatus 



according to claim    further comprising: a modulation degree detecting
means for detecting the modulation degree based on the output signal from
said light receiving means; and an asymmetry detecting means for detecting
an asymmetry value based on the output signal from said light receiving
means, wherein: 



said error detecting means detects the error condition of at least said sum
signal, and wherein: said control means controls said selecting means based
on the output of said error detecting means, said modulation degree, and
said asymmetry value. 35 . An optical recording medium reproducing
apparatus according to claim 34 wherein 



said error detecting means, said modulation degree 48    detecting means,
and said asymmetry detecting means each select either said sum signal or
said tangential push-pull 



signal, and wherein said control means controls said selecting means based
on the outputs of said error detecting means, said modulation degree
detecting means, and said asymmetry detecting means under majority rule.
36. An optical recording medium reproducing apparatus according to claim 26
further comprising: 



a modulation degree detecting means for detecting the modulation degree
based on the output signal from said light receiving means; and an
asymmetry detecting means for detecting an asymmetry value based on the
output signal from said light receiving means, wherein: said error
detecting means detects the error condition 



of at least said integral detection means, and wherein: said control means
controls said selecting means based on the output of said error detecting
means, said modulation degree, and said asymmetry value. 37.   An optical
recording medium reproducing apparatus according to claim    wherein said
error detecting means, said modulation degree detecting means, and said
asymmetry 



detecting means each select either the output signal from said integral
detection means or the output signal from said differential detection
means, and wherein said control means controls said selecting means based
on the outputs of said error detecting means, said modulation degree
detecting means, and said asymmetry detecting means under majority rule. 
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