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(7) ABSTRACT

An integrated unit in which a light source and a light
emitting diode are combined into one component is fixed to
an optical bench. Then, relative position adjustment of an
objective lens actuator is carried out with respect to the
optical bench so that a desired detection signal can be
obtained through reflected light from a disk information
recording medium and then the objective lens actuator is
fixed. The relative position adjustment of the integrated unit
is no longer required and it is no longer necessary prelimi-
narily to provide a margin for adjusting the integrated unit.
Thus, an optical head can be reduced in size and thickness.
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METHOD OF MANUFACTURING OPTICAL HEAD

FIELD OF THE INVENTION

[0001] The present invention relates to a method of manu-
facturing an optical head for a disk recording/reproducing
apparatus using a system of optically recording or repro-
ducing information by projecting a light spot on a disk
recording medium.

BACKGROUND OF THE INVENTION

[0002] Recently, disk recording/reproducing apparatuses
have been used for many applications, such as for DVDs,
MDs, CDs, CD-ROMs, or the like, which have been diver-
sified year after year. In addition, they have been increas-
ingly improved in density, performance, quality and added
value, and reduced in size. Particularly, in disk recording/
reproducing apparatuses using recordable magneto-optical
media, the demand for those used for data and picture
recording tends to increase considerably, and further reduc-
tions in size and thickness and further improvement in
performance and recording density have been requested.

[0003] Conventionally, many techniques relating to opti-
cal heads for magneto-optical disks have been reported.

[0004] As an example of a conventional disk recording/
reproducing apparatus, an optical head for a magneto-optical
disk is described with reference to drawings as follows.

[0005] FIGS. 10, 11, 12, and 13 are schematic structural
views of a conventional optical head and views illustrating
the principle of its operation.

[0006] In FIGS. 10, 11, 12, and 13, numeral 1 indicates a
silicon substrate, numeral 2 a semiconductor laser fixed on
the silicon substrate 1, numeral 3 a multisplit photodetector
provided on the silicon substrate 1, numeral 4 a resin
package, and numeral 5 a hologram element (a diffraction
grating) formed of resin, numeral 6 a composite device
including a beam splitter 6a, a return mirror 6b, and a
polarization separation element 6c, numeral 8 a holder for
maintaining an integrated unit 7 including the silicon sub-
strate 1, the semiconductor laser 2, the multisplit photode-
tector 3, the package 4, the diffraction grating 5, and the
composite device 6, numeral 9 a reflecting mirror, numeral
10 an objective lens fixed to an objective lens holder 11,
numeral 12 a magneto-optical recording medium having a
magneto-optical effect, numeral 13 an objective lens actua-
tor for actuating the objective lens in a focus direction and
a radial direction of the magneto-optical recording medium
12, numeral 14 a base as a component of the objective lens
actuator 13, numeral 15 screws for tilting, numeral 16 an
optical bench, numeral 17 light spots for detecting a focus
error signal, which are formed on the multisplit photode-
tector 3, numeral 18 a light spot for detecting a tracking error
signal, which is formed on the multisplit photodetector 3,
numeral 19 a main beam (P-polarized light) formed on the
multisplit photodetector 3, numeral 20 a main beam (S-po-
larized light) formed on the multisplit photodetector 3,
numeral 21 light receiving areas for a focus error signal,
numerals 22 and 23 light receiving areas for a tracking error
signal, numeral 24 light receiving areas for an information
signal, numeral 25 subtractors, numeral 26 an adder, numer-
als 27 and 28 focal points of the light spots for detecting a
focus error signal.
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[0007] With respect to the conventional example with the
configuration as described above, its operation is described
as follows.

[0008] A beam emitted from the semiconductor laser 2 is
separated into a plurality of different beams of light by the
hologram element 5. The plurality of different beams of light
pass through the beam splitter 6a in the composite device 6,
are reflected by the reflecting mirror 9, and then are focused
on the magneto-optical recording medium 12 as a light spot
30 with a diameter of about 1 um by the objective lens 10
fixed to the objective lens holder 11.

[0009] A beam of light reflected by the beam splitter 6a in
the composite device 6 enters receiving optics for monitor-
ing the laser (not shown in the figures) to control a driving
current for the semiconductor laser 2.

[0010] Reflected light from the magneto-optical recording
medium 12 travels along the reverse path to be reflected and
separated by the beam splitter 6a in the composite device 6,
which is incident on the return mirror 6b and then the
polarization separation element 6c.

[0011] The semiconductor laser 2 is mounted so that the
polarization direction is parallel to the surface of the paper
in FIG. 11A. Incident light is separated into two beams of
light whose polarized components are orthogonal to each
other by the polarization separation element 6¢, which are
then incident on the light receiving areas 24 for an infor-
mation signal.

[0012] Out of the reflected light from the information
recording medium 12, a beam of light that has passed
through the beam splitter 6a is separated into a plurality of
beams of light by the diffraction grating 5, which are focused
on the light receiving areas 21 for a focus error signal and
the light receiving areas 22 and 23 for a tracking error signal.

[0013] Focus servo is operated by a so-called SSD (spot
size detection) method and tracking servo by a so-called
push-pull method.

[0014] Further, by calculating the difference between the
main beam 19 composed of P-polarized light and the main
beam 20 composed of S-polarized light, a magneto-optical
disk information signal can be detected by a differential
detection method. Furthermore, by calculating the sum of
them, a prepit signal can be detected.

[0015] The reflecting mirror 9 is fixed to the optical bench
16. The integrated unit 7 is bonded and fixed to the holder
8, which is then fixed to a side face of the optical bench 16.

[0016] In the optical head with the configuration as
described above, in order to obtain a desired detection signal
through reflected light from the magneto-optical recording
medium, the relative position adjustment of the semicon-
ductor laser 2, the objective lens 10, and the multisplit
photodetector 3 is carried out at the time of their assembly.

[0017] With respect to such relative position adjustment,
in the above-mentioned conventional apparatus, the position
of the multisplit photodetector 3 in a Z'-axis direction (an
optical axis direction, see FIG. 10) is determined uniquely
by specifying the sizes of the optical bench 16 and the holder
8 so that the light receiving plane is positioned approxi-
mately midway between the focal points 27 and 28 of light
spots. A focus error signal and a tracking error signal are
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adjusted by maintaining the holder 8 with an external jig and
moving the integrated unit 7 in an X direction and a Y
direction (see FIG. 10) so that approximately equal outputs
are obtained from the light receiving areas 22 and 23 for a
tracking error signal.

[0018] On the other hand, the relative tilt between the
magneto-optical recording medium 12 and the objective lens
10 is adjusted by so-called “spherical tilting” that is carried
out by rotating the screws 15 for tilting to bring a spherical
slide portion of the base 14 as a component of the objective
lens actuator 13 and a spherical slide portion of the optical
bench 16 into contact and then to allow the base 14 to pivot.
In this case, the center of rotation is the principal point 10a
of the objective lens 10. In FIGS. 10 and 13, 6R indicates
skew adjustment in a radial direction (the adjustment by the
rotation about the Z'-axis) and 6T indicates skew adjustment
in a tangential direction (the adjustment by the rotation
about the X-axis).

[0019] However, in the above-mentioned conventional
configuration, the relative position adjustment of the semi-
conductor laser 2, the objective lens 10, and the multisplit
photodetector 3 is carried out by moving the holder 8
maintaining the integrated unit 7 in the X-axis direction and
the Y-axis direction. Therefore, it is necessary preliminarily
to provide a margin for the adjustment. Particularly, the
margin for the adjustment in the Y-axis direction leads
directly to the increase in overall height (the height in the
thickness direction of a magneto-optical recording medium)
of the optical head.

[0020] Further, since the integrated unit 7 is minute, it is
difficult to adjust its position individually. Therefore, it is
necessary to adjust its position through the holder 8 main-
taining the integrated unit 7. Consequently, the wall thick-
ness of the holder 8 in the Y-axis direction also contributes
to the increase in overall height of the optical head.

[0021] Thus, as long as the relative position adjustment of
the semiconductor laser 2, the objective lens 10, and the
multisplit photodetector 3 is carried out in the conventional
configuration, the reduction in size and thickness of the
optical head and the disk recording/reproducing apparatus is
difficult, which has been a problem.

SUMMARY OF THE INVENTION

[0022] In view of the aforementioned conventional prob-
lem, the present invention is intended to provide a method
of manufacturing an optical head, in which a small and thin
optical head and disk recording/reproducing apparatus can
be obtained by reducing the overall height of the optical
head considerably through the use of a configuration in
which the holder 8 is omitted by fixing the integrated unit 7
directly to the optical bench 16 and the spherical slide
portions of the optical bench 16 and the base 14 are omitted.

[0023] In order to attain the aforementioned object, the
present invention employs the following configuration.

[0024] The method of manufacturing an optical head of
the present invention is directed to a method of manufac-
turing an optical head provided with an integrated unit in
which a light source and a light emitting diode are combined
into one component, an objective lens actuator for main-
taining an objective lens as a means of focusing light onto
a disk information recording medium and actuating the
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objective lens in a focus direction and a radial direction of
the disk information recording medium, and an optical
bench for maintaining the integrated unit and the objective
lens actuator. The method is characterized in that the inte-
grated unit is fixed to the optical bench and then the position
of the objective lens actuator is adjusted relatively with
respect to the optical bench or the integrated unit so that a
desired detection signal can be obtained through reflected
light from the disk information recording medium.

[0025] According to the above-mentioned configuration,
in order to obtain a desired detection signal through reflected
light from the disk information recording medium, the
position of the objective lens actuator is adjusted relatively
with respect to the optical bench or the integrated unit.
Therefore, the position adjustment by moving the integrated
unit as in the conventional example is no longer required. As
a result, it is not necessary preliminarily to provide the
margin for adjusting the integrated unit. In addition, the
holder for maintaining the integrated unit is no longer
necessary, which has been necessary in adjusting the posi-
tion of the integrated unit in the conventional apparatus.
Thus, the overall height of the optical head can be reduced,
and therefore the optical head and the disk recording/
reproducing apparatus can be decreased in size and thick-
ness.

[0026] In the above configuration, it is preferable that the
relative position adjustment of the objective lens actuator
includes position adjustment in a plane approximately
orthogonal to an axis of light entering the objective lens.
Particularly, it is preferable that the relative position adjust-
ment of the objective lens actuator includes position adjust-
ment in the radial direction and/or a tangential direction of
the disk information recording medium. According to such
a preferable configuration, the relative position adjustment
can be carried out easily.

[0027] In the above-mentioned configuration, it is prefer-
able that the relative position adjustment of the objective
lens actuator includes skew adjustment of the objective lens
actuator for adjusting the relative angle between the disk
information recording medium and the objective lens.
According to such a preferable configuration, when the
relative positions of the light source, the objective lens, and
receiving optics are adjusted by moving the objective lens
actuator, the relative angle between the disk information
recording medium and the objective lens also can be
adjusted simultaneously. Therefore, the adjustment by
spherical tilting is no longer required, which has been
carried out conventionally for adjusting the relative angle
between the disk information recording medium and the
objective lens. As a result, the configuration can be simpli-
fied and the size and thickness of the apparatus can be
further reduced. In addition, the relative adjustment among
the light source/receiving optics, the objective lens actuator,
and the disk information recording medium can be carried
out at the same time solely by the adjustment in the plane
and the adjustment by the rotation of the objective lens
actuator, thus simplifying adjustment steps.

[0028] In the above-mentioned configuration, it is prefer-
able that the relative position adjustment of the objective
lens actuator includes position adjustment of the objective
lens actuator in the direction of an axis of light entering the
objective lens. According to such a preferable configuration,
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offset of a focus error signal can be eliminated, thus pro-
viding an optical head that enables recording and reproduc-
tion to be carried out with high precision and low electricity
requirements.

[0029] In the above-mentioned configuration, it also is
preferable that the optical head further includes a mirror
positioned between the light source and the objective lens
actuator and after fixing the integrated unit to the optical
bench, relative position adjustment of the mirror is carried
out with respect to the optical bench or the integrated unit so
that a desired detection signal can be obtained through
reflected light from the disk information recording medium.
According to such a configuration, the volume of relative
position adjustment of the objective lens actuator can be
reduced considerably, thus reducing the size and thickness of
the optical head and the disk recording/reproducing appa-
ratus.

[0030] Inthis case, it is preferable that the relative position
adjustment of the mirror includes angle adjustment of an
axis of reflected light from the mirror. According to such a
preferable configuration, the volume of adjustment of the
objective lens actuator in the radial direction and the tan-
gential direction can be reduced considerably. Thus, the size
and thickness of the apparatus can be further reduced.

[0031] Moreover, in the above-mentioned configuration, it
is preferable that the relative position adjustment of the
objective lens actuator includes adjustment by rotating the
objective lens actuator about an approximate center of the
objective lens in a plane approximately orthogonal to an axis
of light entering the objective lens. Alternatively, it is
preferable that the objective lens is adjusted by being rotated
about the approximate center of the objective lens in a plane
approximately orthogonal to the axis of light entering the
objective lens. According to such preferable configurations,
an astigmatic difference of the light source and astigmatism
of the objective lens can be reduced by the in-plane rotation
of the objective lens or the objective lens actuator, and
therefore the recording/reproducing performance of the opti-
cal head is further improved, thus improving the perfor-
mance of the disk recording/reproducing apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is an exploded perspective view showing a
method of adjusting an objective lens actuator in an optical
head according to a first embodiment of the present inven-
tion.

[0033] FIG. 2 is a schematic perspective view showing
the whole configuration in an assembled state of the optical
head according to the first embodiment of the present
invention.

[0034] FIG. 3 is an exploded perspective view showing a
schematic configuration of the optical head according to the
first embodiment of the present invention.

[0035] FIG. 4 shows schematic views illustrating optical
paths in the optical head according to the first embodiment
of the present invention, and FIG. 4A is a front view and
FIG. 4B is a sectional view taken along line I-I in FIG. 4A
and seen from the direction indicated with an arrow.

[0036] FIG. 5 is a schematic view showing a multisplit
photodetector and a signal detection circuit used in the
optical head according to the first embodiment of the present
invention.
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[0037] FIG. 6 is an exploded perspective view showing a
method of adjusting an objective lens actuator and a reflect-
ing mirror in an optical head according to a second embodi-
ment of the present invention.

[0038] FIG. 7 is an exploded perspective view showing a
method of adjusting an objective lens actuator in an optical
head according to a third embodiment of the present inven-
tion.

[0039] FIG. 8 shows schematic views illustrating a
method of adjustment by rotation of a reflecting mirror in an
optical head according to a fourth embodiment of the present
invention, and FIG. 8A is a front view and FIG. 8B is a
sectional view taken along line II-II in FIG. 8A and seen
from the direction indicated with an arrow.

[0040] FIG. 9 is an exploded perspective view showing a
method of adjustment by rotation of an objective lens in an
optical head according to a fifth embodiment of the present
invention.

[0041] FIG. 10 is an exploded perspective view showing
a schematic configuration and an adjustment method of a
conventional optical head.

[0042] FIG. 11 shows schematic views illustrating optical
paths in the conventional optical head, and FIG. 11A is a
front view and FIG. 11B is a sectional view taken along line
MI-II in FIG. 11A and seen from the direction indicated
with an arrow.

[0043] FIG. 12 is a schematic view showing a multisplit
photodetector and a signal detection circuit used in the
conventional optical head.

[0044] FIG. 13 is a schematic sectional view showing a
mechanism of skew adjustment in the conventional optical
head.

DETAILED DESCRIPTION OF THE
INVENTION

[0045] The present invention is described in detail using
the drawings as follows.

[0046] First Embodiment

[0047] A first embodiment of the present invention is
described with reference to the drawings as follows.

[0048] In FIGS. 1,2, 3, 4, and 5, numeral 1 indicates a
silicon substrate, numeral 2 a semiconductor laser fixed on
the silicon substrate 1, numeral 3 a multisplit photodetector
provided on the silicon substrate 1, numeral 4 a resin
package, and numeral 5 a hologram element (a diffraction
grating) formed of resin. The semiconductor laser 2, the
multisplit photodetector 3, and the hologram element 5 are
fixed to the resin package 4 with high precision. Numeral 6
denotes a composite device including a beam splitter 6a, a
return mirror 6b, and a polarization separation element 6c¢.
Numeral 9 represents a reflecting mirror, numeral 10 an
objective lens fixed to an objective lens holder 11, numeral
12 a magneto-optical recording medium having a magneto-
optical effect, numeral 13 an objective lens actuator for
actuating the objective lens in a focus direction and a radial
direction of the magneto-optical recording medium 12,
numeral 14 a base as a component of the objective lens
actuator 13, numeral 16 an optical bench, numeral 17 light
spots for detecting a focus error signal, which are formed on
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the multisplit photodetector 3, numeral 18 a light spot for
detecting a tracking error signal, which is formed on the
multisplit photodetector 3, numeral 19 a main beam (P-po-
larized light) formed on the multisplit photodetector 3,
numeral 20 a main beam (S-polarized light) formed on the
multisplit photodetector 3, numeral 21 light receiving areas
for a focus error signal, numerals 22 and 23 light receiving
areas for a tracking error signal, numeral 24 light receiving
areas for an information signal, numeral 25 subtractors,
numeral 26 an adder, numerals 27 and 28 focal points of the
light spots for detecting a focus error signal, numeral 29
positioning holes, numeral 31 adhesives, and numeral 32
guide axes.

[0049] With respect to the first embodiment of the present
invention with the configuration as described above, its
operation is described as follows.

[0050] A beam emitted from the semiconductor laser 2 is
separated into a plurality of different beams of light by the
hologram element 5. The plurality of different beams of light
pass through the beam splitter 6a in the composite device 6,
are reflected by the reflecting mirror 9, and then are focused
on the magneto-optical recording medium 12 as a light spot
30 with a diameter of about 1 um by the objective lens 10
fixed to the objective lens holder 11.

[0051] Abeam of light reflected by the beam splitter 6a in
the composite device 6 enters receiving optics for monitor-
ing the laser (not shown in the figures) to control a driving
current for the semiconductor laser 2.

[0052] Reflected light from the magneto-optical recording
medium 12 travels along the reverse path to be reflected and
separated by the beam splitter 6a in the composite device 6,
which is incident on the return mirror 6b and then the
polarization separation element 6c.

[0053] The semiconductor laser 2 is mounted so that the
polarization direction is parallel to the surface of the paper
in FIG. 4A. Incident light is separated into two beams of
light whose polarized components are orthogonal to each
other by the polarization separation element 6¢, which are
then incident on the light receiving areas 24 for an infor-
mation signal.

[0054] Out of the reflected light from the information
recording medium 12, a beam of light that has passed
through the beam splitter 6a is separated into a plurality of
beams of light by the diffraction grating 5, which are focused
on the light receiving areas 21 for a focus error signal and
the light receiving areas 22 and 23 for a tracking error signal.

[0055] Focus servo is operated by a so-called SSD method
and tracking servo by a so-called push-pull method.

[0056] Further, by calculating the difference between the
main beam 19 composed of P-polarized light and the main
beam 20 composed of S-polarized light, a magneto-optical
disk information signal can be detected by a differential
detection method. Furthermore, by calculating the sum of
them, a prepit signal can be detected.

[0057] The reflecting mirror 9 is fixed to the optical bench
16. An integrated unit 7 is fitted into the optical bench 16 to
be fixed. Therefore, the size of the optical bench 16 is
specified so that with respect to the position of the multisplit
photodetector 3 in a Z'-axis direction (an optical axis direc-
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tion), its light receiving plane is positioned approximately
midway between the focal points 27 and 28 of light spots.

[0058] In the present embodiment, for the purpose of
obtaining a desired detection signal through reflected light
from the magneto-optical recording medium, the relative
position adjustment of the semiconductor laser 2, the objec-
tive lens 10, and the multisplit photodetector 3 is carried out
as follows.

[0059] The positioning holes 29 of the base 14 are
engaged by chucking pins (not shown in the figures) of an
external jig, and the objective lens actuator 13 is moved in
an X direction (a radial direction) and in a Y direction (a
tangential direction) in a plane approximately orthogonal to
an axis of light entering the objective lens, thus carrying out
the adjustment so that approximately equal outputs are
obtained from the light receiving areas 22 and 23 for a
tracking error signal. After the adjustment, the base 14 in the
state thus obtained is bonded and fixed to the optical bench
16 using the adhesives 31. Thus, the adjustment of the focus
error signal and the tracking error signal is completed.

[0060] In this case, it goes without saying that the same
effect can be obtained by pre-bonding and pre-fixing the
base 14 to the optical bench 16 and fixing the objective lens
actuator 13 to the base 14 after the adjustment of the
objective lens actuator 13 in the X and Y directions with
respect to the base 14.

[0061] In adjusting the objective lens actuator in the plane
approximately orthogonal to an axis of light entering the
objective lens as described above, skew adjustment of the
objective lens actuator 13 can be carried out to adjust the
relative angle between the magneto-optical recording
medium 12 and the objective lens at the same time. In other
words, by using the same jig as the one described above and
rotating the external jig, the objective lens actuator 13 is
rotated to be adjusted in the radial direction (about a Y axis)
BR and in the tangential direction (about an X axis) 0T,
respectively. In this case, it is preferable that the objective
lens actuator 13 rotates about the principal point of the
objective lens 10.

[0062] As described above, according to the first embodi-
ment, the integrated unit 7 is fixed directly to the optical
bench 16 and thus the holder is omitted. The objective lens
actuator 13 is moved to be adjusted in the radial direction
(the X direction) and the tangential direction (the Y direc-
tion), thus carrying out the adjustment of the focus error
signal and the tracking error signal. As a result, a margin for
the adjustment is not required in the height direction of the
optical head, and the thickness of the optical head can be
reduced by the wall thickness of the holder. Therefore, the
overall height of the optical head can be reduced consider-
ably, thus attaining the small and thin optical head and disk
recording/reproducing apparatus.

[0063] In addition, since the skew adjustment of the objec-
tive lens actuator 13 for adjusting the relative angle between
the magneto-optical recording medium 12 and the objective
lens is carried out at the same time, the conventional
adjustment by spherical tilting is no longer necessary. There-
fore, the configuration can be simplified, thus further reduc-
ing the size and thickness of the apparatus. Moreover, the
relative adjustment among the light source/receiving optics,
the objective lens actuator, and the disk information record-
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ing medium is completed by carrying out the adjustment in
a plane and the adjustment by the rotation of the objective
lens actuator simultaneously, thus simplifying adjustment
steps.

[0064] Second Embodiment

[0065] Next, a second embodiment is described with ref-
erence to FIG. 6.

[0066] The present embodiment is different from the first
embodiment in that the adjustment of a base 14 in a Y
direction (a tangential direction) is achieved by the adjust-
ment of a reflecting mirror 9 in a Z' direction.

[0067] According to this configuration, the volume of
adjustment of an objective lens actuator 13 and the base 14
in the Y direction (the tangential direction) can be reduced
considerably, thus further reducing the size of the optical
head.

[0068] Third Embodiment

[0069] Next, a third embodiment is described with refer-
ence to FIG. 7.

[0070] The present embodiment is different from the first
embodiment in that a base 14 also is adjusted in a Z direction
(in a direction of an axis of incident light, the height
direction). According to this configuration, offset of a focus
error signal can be eliminated, thus enabling recording and
reproduction with high precision and low electricity.

[0071] Fourth Embodiment

[0072] Next, a fourth embodiment is described with ref-
erence to FIG. 8.

[0073] The present embodiment is different from the first
embodiment in that the adjustment of a base 14 in an X
direction (a radial direction) and a Y direction (a tangential
direction) can be achieved by angle adjustment 6X and 8Y
of the reflection plane of a reflecting mirror 9. In this case,
the center of rotation in adjusting the angle of the reflection
plane is the approximate emission point of a semiconductor
laser 2.

[0074] According to this configuration, the volume of
adjustment of an objective lens actuator 13 in the radial
direction and the tangential direction can be reduced con-
siderably, thus further reducing the size of the optical head.

[0075] Fifth Embodiment

[0076] Next, a fifth embodiment is described with refer-
ence to FIG. 9.

[0077] The present embodiment is different from the first
embodiment in that an objective lens 10, an objective lens
actuator 13, or a base 14 is adjusted by being rotated about
an approximate center (preferably the principal point) of the
objective lens 10 in a plane approximately orthogonal to an
axis of light entering the objective lens.

[0078] According to this configuration, an astigmatic dif-
ference of a semiconductor laser 2 and astigmatism of the
objective lens 10 can be reduced by the in-plane rotation of
the objective lens 10, and therefore the recording/reproduc-
ing performance of the optical head is further improved, thus
improving the performance of the disk recording/reproduc-
ing apparatus.
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[0079] The embodiments described above are intended
merely to indicate technical contents of the present invention
and the present invention should not be understood as being
limited to such embodiments. The present invention may be
embodied by making various modifications within the scope
described in the claims and the spirit of the present invention
and should be interpreted broadly.

What is claimed is:

1. A method of manufacturing an optical head comprising
an integrated unit in which a light source and a light emitting
diode are combined into one component, an objective lens
actuator for maintaining an objective lens as a means of
focusing light onto a disk information recording medium
and actuating the objective lens in a focus direction and a
radial direction of the disk information recording medium,
and an optical bench for maintaining the integrated unit and
the objective lens actuator, the method comprising:

fixing the integrated unit to the optical bench; and then

carrying out relative position adjustment of the objective
lens actuator with respect to the optical bench or the
integrated unit so that a desired detection signal can be
obtained through reflected light from the disk informa-
tion recording medium.

2. The method of manufacturing an optical head accord-
ing to claim 1, wherein the relative position adjustment of
the objective lens actuator comprises position adjustment in
a plane approximately orthogonal to an axis of light entering
the objective lens.

3. The method of manufacturing an optical head accord-
ing to claim 1, wherein the relative position adjustment of
the objective lens actuator comprises position adjustment in
the radial direction and/or a tangential direction of the disk
information recording medium.

4. The method of manufacturing an optical head accord-
ing to claim 1, wherein the relative position adjustment of
the objective lens actuator comprises skew adjustment of the
objective lens actuator for adjusting a relative angle between
the disk information recording medium and the objective
lens.

5. The method of manufacturing an optical head accord-
ing to claim 1, wherein the relative position adjustment of
the objective lens actuator comprises position adjustment of
the objective lens actuator in a direction of an axis of light
entering the objective lens.

6. The method of manufacturing an optical head accord-
ing to claim 1, wherein the optical head further comprises a
mirror positioned between the light source and the objective
lens actuator, and

after fixing the integrated unit to the optical bench,

relative position adjustment of the mirror is carried out

with respect to the optical bench or the integrated unit

so that a desired detection signal can be obtained

through reflected light from the disk information
recording medium.

7. The method of manufacturing an optical head accord-

ing to claim 6, wherein the relative position adjustment of
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the mirror comprises angle adjustment of an axis of reflected
light from the mirror.

8. The method of manufacturing an optical head accord-
ing to claim 1, wherein the relative position adjustment of
the objective lens actuator comprises adjustment by rotating
the objective lens actuator about an approximate center of
the objective lens in a plane approximately orthogonal to an
axis of light entering the objective lens.
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9. The method of manufacturing an optical head accord-
ing to claim 1, wherein the objective lens is adjusted by
being rotated about an approximate center of the objective
lens in a plane approximately orthogonal to an axis of light
entering the objective lens.



