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(57) ABSTRACT

The optical element adjustment structure is provided with a
rotating side including an optical element to be rotationally
adjusted, and a non-rotating side where the rotationally
adjusted optical element is securely arranged. The rotating
side includes a tapered distal end section, and a contact sec-
tion provided in an end section on a side opposite the distal
end section and adapted to be contacted by an adjustment jig.
The non-rotating side includes a recessed section for engag-
ing the distal end section. The adjustment jig contacting the
contact section is moved, whereby the rotating side rotates,
the distal end section engaged in the recessed section being
used as a fulcrum, and the optical element is rotationally
adjusted.
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OPTICAL ELEMENT ADJUSTMENT
STRUCTURE AND OPTICAL PICKUP

[0001] This application is based on Japanese Patent Appli-
cationNo. 2011-016845 filed on Jan. 28, 2011, the contents of
which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an optical element
adjustment structure used, for example, to perform rotational
adjustment of a diffraction grating or other optical element.
The invention also relates to an optical pickup provided with
such an optical element adjustment structure.

[0004] 2. Description of Related Art

[0005] A diffraction grating for splitting light emitted from
a light source is sometimes disposed in optical pickup optical
systems of the conventional art (see, for example, JP-A-2005-
18845 and JP-A-11-110775). Due to the presence of the
diffraction grating, it becomes possible to employ, for
example, a three-beam method, a differential push-pull
(DPP) method, or another method to generate a tracking error
signal.

[0006] Typically, a diffraction grating is secured to a base
(optical stage) of the optical pickup after rotational adjust-
ment has been performed to bring the positions of a plurality
of spots of light formed on an optical disk to target positions.
In some cases, diffraction gratings are formed of resin, while
in other cases they are formed of glass. Blu-Ray (BD) disks
and other optical disks that can record large volumes of infor-
mation have become commercially viable of late, and cur-
rently, most diffraction gratings provided to BD-compatible
optical pickups are formed using glass rather than resin.
[0007] When formed using glass, the diffraction grating is
typically attached to the base of the optical pickup in a state of
being held by aholder (optical element holder), and rotational
adjustment of the diffraction grating is performed while the
holder is caused to rotate. When formed using resin, the
diffraction grating is sometimes held in a holder, or at other
times is attached to the base of the optical pickup in the form
of a single member having both the function of a diffraction
grating and the function of a holder.

[0008] A conventional art configuration example where a
diffraction grating is held in a holder for attachment to the
base of an optical pickup will now be described. FIG. 10 is a
schematic perspective view showing a diffraction grating
prior to attachment to a base in a conventional art optical
pickup. FIG. 11 is a schematic perspective view showing a
diffraction grating attached to a base in a conventional art
optical pickup.

[0009] As shown in FIG. 10, in the conventional art optical
pickup, a substantially cylindrical holder 102 made of resin is
employed as the holder for holding a diffraction grating 101.
The diffraction grating 101 is anchored in a substantially
center section of the holder 102 using an adhesive or the like.
The holder 102 holding the diffraction grating 101 is housed
within a hollow, substantially cylindrical housing space 103a
provided to a base 103 of the optical pickup.

[0010] As shown in FIG. 11, the holder 102 housed within
the housing space 103aq is pressed against an abutment face
1035 of the base 103 by a spring 104 arranged on the back of
the holder 102 (see FIG. 10). Specifically, the holder 102 is
held in a state of being housed within the housing space 1034
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through the action of the spring 104. However, as mentioned
previously, the diffraction grating 101 must be rotationally
adjusted. For this reason, the urging force of the spring 104 is
adjusted such that rotational adjustment may be performed
with the holder 102 pressing against the abutment face 1035.

[0011] As shown in FIG. 10, an adjustment slot 102a into
which an adjustment tool is inserted is formed in the holder
102. As shown in FIGS. 10 and 11, a cutout 103¢ into which
an adjustment tool is inserted is formed in the optical pickup
base 103. Accordingly, rotational adjustment of the holder
102 housed within the housing space 103¢ and pressed
against the abutment face 1035 by the spring 104 may be
performed using the adjustment tool. Once rotational adjust-
ment has been performed using the adjustment tool, the
holder 102 is secured to the base 103 using an adhesive or the
like so that no movement occurs. Securing the holder 102
using the adhesive or the like completes attachment of the
diffraction grating 101 to the base 103.

SUMMARY OF THE INVENTION

[0012] Problems encountered in the configuration of the
conventional art discussed above shall next be described with
reference to FIG. 12. Where rotational adjustment of the
diffraction grating 101 is performed in the configuration of
the conventional art, an adjustment jig (adjustment pin), not
shown, is inserted into an adjustment slot 102a, and the
adjustment pin is moved in the left-right direction in FIG. 12.
In so doing, the holder 102 is rotated about a center of rotation
at the center O of the circular holder 102, and rotational
adjustment of the diffraction grating 101 is performed.

[0013] However, with this configuration, the distance
between the center of rotation O and the contacting section
(slotted section 102a) where contact is made between the
adjustment pin and the holder 102 tends to be short. Insuch a
case, the proportion of angular change of the diffraction grat-
ing 101 associated with movement of the adjustment pin
moving to the left or right tends to be rather large, creating the
problem of diminished adjustment accuracy.

[0014] Moreover, in the configuration of the conventional
art, after rotational adjustment has been performed using the
adjustment pin, the vicinity of the slotted section 102a is
adhesively secured to the base 103. In this case, normally, the
site of contact between the outside perimeter of the holder 102
and the inner face of the housing space 103a of the base 103
(see FIG. 10) is not constant; its position differs with each
adjustment task. Because of this, when the holder 102 moves
(when the above-discussed site of contact changes) within the
housing space 103a, such as may occur when a temperature
change arises around the diffraction grating 101, when shock
is encountered, or when other circumstances occur, thereis a
possibility of the optical element shifting from its adjustment
position.

[0015] Diffraction grating adjustment structures different
from the aforedescribed configuration examples are disclosed
in JP-A-2005-18845 and JP-A-11-110775. However, the
configuration of JP-A-2005-18845, like the conventional art
example discussed previously, is a configuration in which an
adjustment is made to the angular position of the diffraction
grating about an optical axis (the center of the diffraction
grating), and adjustment accuracy is readily diminished.
Moreover, when a temperature change arises around the dif-
fraction grating, or when subjected to shock, or the like, the
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susceptibility of the holder to moving so that the optical
element shifts from the adjustment position remains
unchanged.

[0016] The configuration of JP-A-11-110775 is one in
which a resin holder is supported utilizing a friction projec-
tion provided to the holder, and positional displacement
occurring due to a shock or the like is a concern. Also, in the
configuration of JP-A-11-110775, dimensioning of the fric-
tion projection is considered crucial for preventing positional
displacement due to shock or the like, which can present a
manufacturing constraint.

[0017] Inview of this point, it is an objective of the present
invention to offer an optical element adjustment structure
suitable for an optical element that requires rotational adjust-
ment. More specifically, there is provided an optical element
adjustment structure affording good adjustment accuracy.
There is also provided an optical element adjustment struc-
ture resistant to positional displacement arising due to tem-
perature change, shock, or other event subsequent to rota-
tional adjustment. Yet another object of the present invention
is to provide an optical pickup having high reliability due to
the use of such an optical element adjustment structure.
[0018] The optical element adjustment structure of the
present invention for attaining the aforedescribed objectives
is an optical element adjustment structure comprising: a rotat-
ing side including an optical element to be rotationally
adjusted; and a non-rotating side where the rotationally
adjusted optical element is securely arranged; wherein the
rotating side includes a tapered distal end section, and a
contact section provided on an end section on a side opposite
the distal end section and adapted to be contacted by an
adjustment jig; the non-rotating side includes a recessed sec-
tion for engaging the distal end section; and the adjustment jig
contacting the contact section is moved, whereby the rotating
side rotates, the distal end section engaged in the recessed
section being used as a fulcrum, and the optical element is
rotationally adjusted.

[0019] According to the present aspect, since the fulcrum
(distal end section) of rotation of the rotating side and the
contact section contacted by the adjustment jig can be con-
figured so as to be in positions that are set apart, the proportion
of angular change of the optical element associated with
movement of the adjustment jig can be lessened, and
improved adjustment accuracy is achieved. Also, according
to the present aspect, the distal end section serving as the
fulcrum of rotation of the rotating side engages a recessed
section on the non-rotating side, and a configuration can be
adopted whereby the optical element tends not to be position-
ally displaced due to temperature change, shock, or other
event, subsequent to rotational adjustment.

[0020] In an optical element adjustment structure having
the aforedescribed configuration, the distal end section and
the recessed section are preferably substantially V-shaped. As
a consequence thereof, the distance between the center of
rotation and the contact section contacted by the adjustment
jig is greater so that improved adjustment accuracy is
achieved, and the likelihood that positional displacement of
the optical element will arise due to temperature change,
shock, or other event, subsequent to rotational adjustment,
can be reduced.

[0021] In an optical element adjustment structure of the
aspect described above, the rotating side may be configured
such that the optical element holder holds the optical element;
and the distal end section and the contact section may be
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configured to be included in the optical element holder. The
rotating side may be configured so as to be made ofthe optical
element alone, or of the optical element and the holder in an
integrated arrangement, in which case these components will
undergo rotational adjustment.

[0022] In an optical element adjustment structure of the
aspect described above, in preferred practice, the optical ele-
ment holder has a spring section; the non-rotating side
includes two wall sections arranged in opposition; and rota-
tional adjustment of the optical element is performed in a state
of the optical element holder being pressed against the two
wall sections by the action of the spring section. In this
configuration, the optical element holder is preferably
obtained by working sheet metal.

[0023] Where the optical element holder is obtained by
working sheet metal, the spring section is readily provided in
an integrated manner to the optical element holder. Since the
optical element holder can be attached to an object for attach-
ment (non-rotating side; the base of the optical pickup or the
like) utilizing the spring section, the task for attaching the
optical element holder to the object for attachment is more
readily accomplished.

[0024] The optical pickup of the present invention for
attaining the aforedescribed objectives is configured so as to
be provided with an optical element adjustment structure
having the aforedescribed configuration. According to the
present aspect, a highly reliable optical pickup can be offered
because rotational adjustment of the optical element can be
performed with good accuracy; and it is less likely that posi-
tional displacement of the optical element will arise due to
temperature change, shock, or other event.

[0025] In the optical pickup of the aforedescribed configu-
ration, the optical element may be a diffraction grating. In
many cases, diffraction gratings provided to optical pickups
require rotational adjustment, and the present configuration is
a suitable configuration example of the present invention.
[0026] Thus, according to the present invention, there can
be offered an optical element adjustment structure suitable for
an optical element requiring rotational adjustment. Also,
according to the present invention, there can be offered a
high-reliability optical pickup owing to the use of such an
optical element adjustment structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1A is a schematic top view showing a configu-
ration of an optical pickup of the present embodiment;
[0028] FIG. 1B is a schematic side view showing the con-
figuration of the optical pickup of the present embodiment;
[0029] FIG. 2 is a schematic plan view showing the optical
configuration of the optical pickup of the present embodi-
ment;

[0030] FIG. 3 is a schematic perspective view showing a
configuration of a diffraction grating holder provided to the
optical pickup of the present embodiment;

[0031] FIG. 4 is a front view showing the configuration of
the diffraction grating holder provided to the optical pickup of
the present embodiment, and showing the diffraction grating
attached;

[0032] FIG. 5 is a schematic side view showing the con-
figuration of the diffraction grating holder provided to the
optical pickup of the present embodiment;

[0033] FIG. 6 is a development view showing the configu-
ration of the diffraction grating holder provided to the optical
pickup of the present embodiment;
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[0034] FIG. 7 is a schematic perspective view showing a
configuration of an attachment section for attachment of the
diffraction grating holder in the optical pickup of the present
embodiment;

[0035] FIG. 8is a schematic perspective view showing the
diffraction grating holder housed in the attachment section
shown in FIG. 7,

[0036] FIG. 9 is a schema showing the relationship of the
diffraction grating holder and a slotted section of the attach-
ment section in the optical pickup of the present embodiment;
[0037] FIG. 10 is a schematic perspective view showing a
diffraction grating prior to attachment to a base, in a conven-
tional art optical pickup;

[0038] FIG.11is a schematic perspective view showing the
diffraction grating attached to a base, in a conventional art
optical pickup; and

[0039] FIG. 12 is a schema for describing a problematic
aspect of the conventional art optical pickup.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0040] Embodiments of the optical element adjustment
structure and the optical pickup of the present invention will
be described below with reference to the drawings. There is
described below an example in which the optical element
adjustment structure of the present invention is an adjustment
structure for a diffraction grating, and the diffraction grating
adjustment structure is implemented in an optical pickup.
[0041] FIG. 1A and FIG. 1B are schematic plan views
showing a configuration of an optical pickup of the present
embodiment, wherein FIG. 1A is a top view of the optical
pickup and FIG. 1B is a side view of the optical pickup. FIG.
1B is a view taken along arrow A shown in FIG. 1A. To
facilitate understanding, an optical disk D is also shown in
FIG. 1B.

[0042] Asshownin FIG. 1A and FIG. 1B, an optical pickup
1 of the present embodiment is configured to be provided with
a pickup base 10, on which are placed a plurality of optical
members including a diffraction grating, and an objective lens
actuator 20 securely arranged on the pickup base 10.

[0043] Bearing sections 10a, 105 are provided in the left
and right end sections of the pickup base 10. These bearing
sections 10a, 105 slidably support the pickup base 10 on
guide shafts GS (shown by broken lines in FIG. 1A) provided
to anoptical disk device (a device for playback or recording of
the optical disk D). The guide shafts GS provided to the
optical disk device are arranged so as to extend in a radial
direction (Rad direction) of the optical disk. The optical
pickup 1 that is capable of sliding on the guide shafts GS can
access desired addresses on the rotating optical disk D to read
and write information.

[0044] The objective lens actuator 20 is a device in which
an objective lens 17 provided to the optical system of the
optical pickup 1 canbe moved in a focus direction (a direction
perpendicular to an information recording surface RS of the
optical disk D) and in a tracking direction (the same direction
as the Rad direction). During reading and writing of informa-
tion in the optical pickup 1, it is necessary to perform focusing
control so that the focal point of the objective lens 17 is
always positioned on the information recording surface RS of
the optical disk D. Also, during reading and writing of infor-
mation in the optical pickup 1, it is necessary to perform
tracking control so that the positions of light spots focused
onto the information recording surface RS of the optical disk
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D by the objective lens 17 always follow the track of the
optical disk D. The objective lens actuator 20 is driven while
the focusing control and tracking control are performed.
[0045] The objective lens actuator 20 has a lens holder 20a
for holding the objective lens 17, and is configured such that
the lens holder 20a is slidably supported by a wire 205. The
objective lens actuator 20 moves the objective lens 17
together with the lens holder 20a through the use of force
generated utilizing a coil and magnet. This type of objective
lens actuator is publicly known, and accordingly will not be
described in detail herein.

[0046] FIG. 2 is a schematic plan view showing the optical
configuration of the optical pickup of the present embodi-
ment. The type of semiconductor laser 11 will be determined
by the type of optical disk D with which the optical pickup 1
is compatible (able to read and write information). For
example, if the optical pickup 1 is BD-compatible, the semi-
conductor laser 11 used will be one from which emits a laser
beam of a 405-nm wavelength band.

[0047] The laser beam exiting the semiconductor laser 11
travels to a diffraction grating 12. The diffraction grating 12
divides the impinging laser beam into a principal ray and two
secondary rays. Because of this, the laser beam exiting the
semiconductor laser 11 is divided into three rays before
reaching the optical disk D. In the present embodiment, the
diffraction grating 12 is arranged in the optical system of the
optical pickup 1 so as to be able to obtain a tracking error
signal by the DPP method. The method for obtaining a track-
ing error signal by the DPP method is publicly known, and
will not be described herein.

[0048] The laser beam exiting the diffraction grating 12
travels to a polarizing beam splitter 13. The polarizing beam
splitter 13 reflects S-polarized light (a non-limiting example
being linearly polarized light) exiting the semiconductor laser
11. The laser beam reflected by the polarizing beam splitter 13
is converted to circularly polarized light by a quarter-wave
plate 14. The laser beam exiting the quarter-wave plate 14 is
transmitted through a collimator lens 15, and is thereafter
reflected by a raising mirror 16. The laser beam reflected by
the raising mirror 16 reaches the objective lens 17 above the
raising mirror 16. The objective lens 17 has the function of
focusing the impinging laser beam onto the information
recording surface RS of the optical disk D.

[0049] Once the light has been focused onto the informa-
tion recording surface RS by the objective lens 17, the
reflected light (returning light) reflected by the information
recording surface RS passes through the objective lens 17,
and is thereafter reflected by the raising mirror 16. The return-
ing light then passes through the collimator lens 15, under-
goes a conversion to P-polarized light by the quarter-wave
plate 14, and gets transmitted through the polarizing beam
splitter 13. The returning light having passed through the
polarizing beam splitter 13 passes through a sensor lens 18
which includes a cylindrical surface, and is thereupon
focused onto a photodetector 19.

[0050] A configuration in which the sensor lens 18 is pro-
vided with a cylindrical surface so that astigmatism is
imparted is adopted so that a focus error signal can be gener-
ated using the astigmatic method. The photodetector 19 func-
tions as photoelectric conversion means for converting a
received light signal to an electrical signal. The electrical
signal outputted from the photodetector 19 travels to a signal
processing section, not shown, and in the signal processing
section is converted to a playback signal, a focus error signal,
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a tracking error signal, or the like. The focus error signal is
used to perform focusing control as discussed previously, and
the tracking error signal is used to perform tracking control as
discussed previously.

[0051] The semiconductor laser 11, the diffraction grating
12, the polarizing beam splitter 13, the quarter-wave plate 14,
the collimator lens 15, the raising mirror 16, the sensor lens
18, and the photodetector 19 are placed on the pickup base 10.
The objective lens 17 is placed on the lens holder 20a of the
objective lens actuator 20, and arranged on the pickup base
10.

[0052] The collimator lens 15 can move in an optical axis
direction M (the left-right direction in FIG. 2), the position
thereofbeing moved appropriately inresponse to a layer jump
or the like. The effects of spherical aberration in the optical
pickup 1 can be suitably minimized thereby.

[0053] The diffraction grating 12 placed on the pickup base
10 undergoes rotational adjustment prior to being secured to
the pickup base 10, and is secured to the pickup base 10 once
the positions of the light spots formed on the optical disk D
have been brought to the desired positions. The optical pickup
1 of the present embodiment is characterized by this diffrac-
tion grating 12 adjustment structure. This characteristic point
(characterizing configuration) is described below.

[0054] The diffraction grating 12 is one example of the
optical element to be rotationally adjusted of the present
invention. The pickup base 10 is one example of the “non-
rotating side where the rotationally adjusted optical element
(the diffraction grating 12 in the present embodiment) is
securely arranged” of the present invention. In the present
embodiment, the diffraction grating 12 is placed on the
pickup base 10 in a state of being held by a holder (diffraction
grating holder; i.e., one example of the optical element holder
of the present invention). The diffraction grating holder (dis-
cussed in detail below) holding the diffraction grating 12 is
one example of the “rotating side including an optical element
to be rotationally adjusted” of the present invention.

[0055] FIG. 3 is a schematic perspective view showing a
configuration of the diffraction grating holder provided to the
optical pickup of the present embodiment. FIG. 4 is a front
view showing the configuration of the diffraction grating
holder provided to the optical pickup of the present embodi-
ment, and showing the diffraction grating in an attached state.
FIG. 5 is a schematic side view showing the configuration of
the diffraction grating holder provided to the optical pickup of
the present embodiment.

[0056] A diffraction grating holder 30 provided to the opti-
cal pickup 1 is obtained by working sheet metal. As shown in
FIG. 3, the diffraction grating holder 30 is provided with a
placement face 31 on which is placed the diffraction grating
12; a positioning wall 32 obtained by folding the sheet metal,
and used for positioning the diffraction grating 12 placed on
the placement face 31; and a spring section 33 obtained by a
fold different from the fold for obtaining the positioning wall
32.

[0057] AsshowninFIG. 4, the diffraction grating 12 placed
on the placement face 31 is a quadrangular prism of substan-
tially parallel quadrilateral shape as seen in plan view. The
diffraction grating 12 is made, for example, of glass; and has
a diffraction pattern formed on one of two faces constituting
the substantially parallel quadrilateral shape. The diffraction
grating 12 is held positioned in the diffraction grating holder
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30, two neighboring side faces among the four side faces
thereof in a state of being arranged abutting the positioning
wall 32.

[0058] As shown in FIGS. 3 and 4, the diffraction grating
holder 30 is formed having two clearance sections 34 that are
substantially semicircular spaces as seen in plan view, the
clearance sections intended to protect the corners of the dif-
fraction grating 12 placed on the placement face 31, and
service other purposes. The diffraction grating 12 placed on
the placement face 31 is secured, for example, using an adhe-
sive or the like. There are no particular limitations as to the
adhesion sites for adhesively securing the diffraction grating
12; for example, adhesion sites in the vicinity of two opposing
corner sections 12a, 125 of the diffraction grating 12 may be
used.

[0059] The diffraction grating holder 30 is provided with
through-holes 35, 36 so that light can impinge on the diffrac-
tion grating 12 placed on the placement face 31, and light can
exit the diffraction grating 12 (see FIG. 3).

[0060] Asshown inFIG. 5 (and in FIGS. 3 and 4), a plastic-
deformation-preventing rib 37 is formed on the diffraction
grating holder 30 so that the spring section 33 does not bend
more than necessary so that plastic deformation occurs.
Absent this plastic deformation-preventing rib 37, strong
forces to which the spring section 33 is subjected may give
rise to plastic deformation of the spring section 33, for
example, during attachment of the diffraction grating holder
30 to the pickup base 10, during detachment of the diffraction
grating holder 30 previously attached to the pickup base 10
(reworking), or during other events.

[0061] In this regard, where the plastic deformation-pre-
venting rib 37 is provided protruding out toward the spring
section 33, as in the diffraction grating holder 30 of the
present embodiment, plastic deformation of the spring sec-
tion 33 can be prevented in order for the spring section 33 to
be prevented from bending in excess of a given range. The
position where the plastic deformation-preventing rib 37 is
provided, as well as the number of plastic deformation-pre-
venting ribs 37, are not limited to those in the configuration in
the present embodiment; these parameters may be modified
appropriately.

[0062] The diffraction grating holder 30 is also provided
with a substantially V-shaped protruding section 40 whose
distal end is used as a center of rotation when rotational
adjustment of the diffraction grating 12 is performed, and is
provided with a substantially V-shaped jig-engaging section
(cutout) 41 provided in an end section opposing the protrud-
ing section 40, the jig-engaging section adapted for engaging
an adjustment jig (jig for rotational adjustment; see FIGS. 3
and 4). The substantially V-shaped protruding section 40 of
the diffraction grating holder 30 is one example of the
“tapered distal end section included in the rotating side” of the
present invention. The jig-engaging section 41 of the diffrac-
tion grating holder 30 is one example of the “contact section
included in the rotating side, provided in an end section on a
side opposite the distal end section and adapted to be con-
tacted by an adjustment jig.”

[0063] The diffraction grating holder 30 is also provided
with a stopper section 38 for restricting the amount of rotation
of (the diffraction grating holder 30) when rotational adjust-
ment of the diffraction grating 12 is performed; and is pro-
vided with a grip section 39 formed on the spring section 33
to facilitate grasping of the diffraction grating holder 30 using
tweezers or the like (see FIGS. 3 to 5).
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[0064] FIG. 6 is a development view showing the configu-
ration of the diffraction grating holder provided to the optical
pickup of the present embodiment. In FIG. 6, the broken line
shows a site where a mountain fold is made, and the single-dot
and dash line shows a site for where a valley fold is made. As
shown in FIG. 6, the sheet metal constituting the diffraction
grating holder 30 has a first portion P1, a second portion P2,
and a third portion P3.

[0065] The first portion P1 is formed in a substantially
pentagonal shape as seen in plan view, and the diffraction
grating 12 is placed on this first portion P1. Specifically, this
first portion P1 has the placement face 31 on which the dif-
fraction grating 12 is placed. The through-hole 35 of substan-
tially circular shape as seen in plan view, the stopper section
38, the substantially V-shaped protruding section 40, and the
jig-engaging section 41 as discussed previously are formed in
this first portion P1. The through-hole 35 and the jig-engaging
section 41 are obtained by cutting out portions of the sheet
metal.

[0066] The second portion P2 (having a profile of substan-
tially rectangular shape) continuing from the first portion P1
is valley-folded (folded over toward the near side with respect
to the plane ofthe drawing with respect to the first portion P1),
and overlapped in a state of contacting the first portion P1.
Predominantly, most of the portion constituting the second
portion P2 is cut away except at the outer circumferential side.
In so doing, the positioning wall (step) 32 of a thickness
equivalent to that of the sheet metal is formed by folding the
second portion P2 and causing it to overlap the first portion P1
(see FIG. 3), so that the diffraction grating 12 is placed on the
first portion P1 despite the second portion P2 being folded
thereagainst.

[0067] The second portion P2 is also provided with cutouts
for forming the previously discussed clearance sections 34
(see FIG. 3 and others). A portion serving as the previously
discussed plastic deformation-preventing rib 37 is formed in
the second portion P2 through mountain-folding (folding
toward the distant side with respect to the plane of the draw-
ing).

[0068] The third portion P3 (having a profile of substan-
tially rectangular shape) continuing from the second portion
P2 is mountain-folded (folded over toward the near side with
respect to the plane of the drawing, relative to the valley-
folded second portion P2) to form the spring section 33.
Predominantly, substantially all of the portion constituting
the third portion P3 is cut away except at the outer circum-
ferential side, and the third portion P3 is folded over to obtain
the previously discussed through-hole 36. The size of the cut
away portion is important not only in terms of ensuring a
passage for light, but also as an element for adjusting the
resilience of the spring section 33, and the size of the cutaway
portion is determined in consideration of this point as well.
[0069] More specifically, the third portion P3 is slightly
bent to adjust the resilience at a position away from the
folding position discussed previously. The portion serving as
the previously discussed grip section 39 is formed in the third
portion P3 by performing a valley fold (folding toward the
near side with respect to the plane of the drawing).

[0070] Next, the configuration of an attachment section 50
for attaching the diffraction grating holder 30 to the pickup
base 10 will be described with reference to FIG. 7 and FIG. 8.
FIG. 7 is a schematic perspective view showing a configura-
tion of the attachment section for attachment of the diffraction
grating holder in the optical pickup of the present embodi-
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ment. FIG. 7 also shows the diffraction grating holder 30
(which holds the diffraction grating 12) which is housed
toward the direction of the broken line arrow. FIG. 8 is a
schematic perspective view showing the diffraction grating
holder housed in the attachment section shown in FIG. 7.

[0071] In the attachment section 50 are formed a first wall
section 51 that abuts the back face of the placement face 31 of
the diffraction grating holder 30 (the back face of the face on
which the diffraction grating 12 is placed in the first portion
P1), and a second wall section 52 that abuts the spring section
33 (the third portion P3) of the diffraction grating holder 30.
An optical path hole 51a is formed in the first wall section 51
to permit passage of light from the semiconductor laser 11
(not shown in FIGS. 7 and 8; see FIG. 2). A cutout 524, which
is substantially U-shaped as seen in plan view, is formed in the
second wall section 52, in order for light exiting the diffrac-
tion grating 12 to reach the polarizing beam splitter 13 (not
shown in FIGS. 7 and 8; see FIG. 2). The first wall section 51
and the second wall section 52 are arranged opposedly in the
direction of the optical axis of the diffraction grating 12,
assuming that the diffraction grating holder 30 is housed in
the attachment section 50.

[0072] An adhesive packing section 53 into which an adhe-
sive is packed is provided to the upper section of the first wall
section 51. A slotted section 54 substantially V-shaped in
cross-sectional view and extending in a direction linking the
first wall section 51 and the second wall section 52 is formed
in the bottom face of the attachment section 50. The direction
of extension of the slotted section 54 is a direction substan-
tially parallel to the direction of advance of light passing
through the diffraction grating 12 (the direction of the optical
axis of the diffraction grating 12). This slotted section 54 is
one example of the “recessed section, included in the non-
rotating side, for engaging the distal end section (substan-
tially V-shaped protruding section 40),” of the present inven-
tion.

[0073] When the diffraction grating holder 30 is attached to
the attachment section 50, the spring section 33 is caused to
undergo elastic deformation, reducing the thickness of the
diffraction grating holder 30. At this time, owing to the pres-
ence of the plastic deformation-preventing rib 37, the spring
section 33 does not bend by more than a predetermined
amount in the direction of reduced thickness, and the likeli-
hood of plastic deformation of the diffraction grating holder
30 during attachment is accordingly low.

[0074] The diffraction grating holder 30 having been
reduced in thickness is lowered in the direction of the dashed
arrow in FIG. 7 and housed inside the attachment section 50.
At this time, the diffraction grating holder 30 is housed in the
attachment section 50 in such a way that the distal end of the
substantially V-shaped protruding section 40 of the diffrac-
tion grating holder 30 engages within the deepest section (the
V-shaped distal end) of the slotted section 54. Once housed in
the attachment section 50, the diftraction grating holder 30 is
pressed against the first wall section 51 and the second wall
section 52 by the resilience of the spring section 33.

[0075] As discussed previously, the diffraction grating 12
must undergo rotational adjustment to bring the positions of
three spots of light formed on the information recording sur-
face RS of the optical disk D to target positions. For this
reason, the resilience of the spring section 33 is adjusted so as
to meet the condition that the diffraction grating holder 30 not
readily dislodge from the attachment section 50, as well as the
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condition that rotational adjustment of the diffraction grating
12 be able to be performed through rotation of the diffraction
grating holder 30.

[0076] This rotational adjustment is performed in the final
stage of the optical pickup 1 assembly task. Specifically, the
optical components 12 to 18, the semiconductor laser 11, and
the photodetector 19 are attached to the pickup base 10, and
after position adjustment of the photodetector 19 has been
performed using the primary ray, the diffraction grating
holder 30 is rotated so as to bring the secondary beams to the
target positions, and rotational adjustment of the diffraction
grating 12 is performed.

[0077] Rotational adjustment using the adjustment struc-
ture of the diffraction grating 12 (optical element) of the
present embodiment, as well as the effect thereof, shall now
be described with reference to FIG. 9. FIG. 9 is a schema
showing the relationship of the diffraction grating holder (one
example of the rotating side) and the slotted section of the
attachment section (recessed section of the non-rotating side)
in the optical pickup of the present embodiment.

[0078] As shown in FIG. 9, when rotational adjustment of
the diffraction grating 12 is to be performed, an adjustment jig
(adjustment pin) 60 engages (contacts) the jig-engaging sec-
tion 41 of the diffraction grating holder 30. The diffraction
grating holder 30 is then rotated using the adjustment jig 60
about the distal end of the V-shaped protruding section 40 as
the fulcrum (moving the adjustment pin 60 in the left-right
direction in FIG. 9), so as to bring the positions of the light
spots to the predetermined positions. In the present embodi-
ment, the fulcrum serves as the center of rotation.

[0079] The V shape of the slotted section 54 of the attach-
ment section 50 is gentler than the slope of the protruding
section 40 of the diffraction grating holder 30, so that the
diffraction grating holder 30 can rotate centered on the distal
end of the V-shaped protruding section 40. Also, due to the
presence of the stopper section 38 provided to the side face
section of the diffraction grating holder 30, the diffraction
grating holder 30 does not rotate more than necessary.
[0080] Oncerotational adjustment ofthe diffraction grating
12 has concluded, the diffraction grating holder 30 is
anchored to the pickup base 10 so as to not move from the
adjusted position. The diffraction grating holder 30 may be
anchored to the pickup base 10, for example, by a method for
introducing an ultraviolet-curing adhesive (UV adhesive) 55
(see FIG. 8) into the adhesive packing section 53 during the
stage of rotational adjustment, and irradiating the adhesive
using ultraviolet light in a stage where rotational adjustment
has concluded.

[0081] According to the diffraction grating holder 30
housed in the attachment section 50, the grip section 39
provided to the diffraction grating holder 30 projects into the
cutout 52a, which is substantially U-shaped as seen in plan
view, and is formed in the second wall section 52 (see FIG. 8).
Because of this, the grip section 39 can function as a stopper
for restricting the amount of rotation of the diffraction grating
holder 30. Specifically, in some instances, the grip section 39
may serve as a stopper section in place of the stopper section
38.

[0082] According to the diffraction grating 12 adjustment
structure of the present embodiment, there is greater distance
between the contact section (the jig-engaging section 41)
where the adjustment pin 60 contacts the diffraction grating
holder 30, and the center of rotation (the distal end of the
V-shaped protruding section 40). (As a comparison, there
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may be cited, for example, the conventional art configuration
shown in FIG. 12). For this reason, according to the adjust-
ment structure of the diffraction grating 12 of the present
embodiment, the proportion of angular change of the diffrac-
tion grating 12 associated with left or right movement of the
adjustment pin 60 can be reduced, and the adjustment accu-
racy of rotational adjustment using the adjustment pin 60 is
achieved.

[0083] Also, according to the diffraction grating 12 adjust-
ment structure of the present embodiment, after the diffrac-
tion grating holder 30 has been adhesively secured to the
pickup base 10 (the attachment section 50), the diffraction
grating holder 30 will assume a state in which the adhesion
sites (in proximity to the jig-engaging section 41) and the
distal end of the V-shaped protruding section 40 are secured to
the pickup base 10. The distal end of the V-shaped protruding
section 40 contacts the deepest section of the V-shaped slotted
section 54. For this reason, there is little likelihood of the
diffraction grating holder 30 undergoing positional displace-
ment even when temperature change occurs around the dif-
fraction grating 12, shock is applied to the optical pickup 1, or
in other cases.

[0084] Specifically, the optical pickup 1 employing the dif-
fraction grating 12 adjustment structure of the present
embodiment has very high reliability. Additionally, in the
present embodiment, the diffraction grating holder 30 is con-
figured using sheet metal. Because of this, there is no need to
provide a spring separately, as in cases where the diffraction
grating holder is formed of resin, and costs can be readily
reduced. Also, a configuration is adopted whereby a step
produced by folding the sheet metal is used as the positioning
wall 32, the thickness of the step being equivalent to that of
the sheet. Because of this, the task for placement of the
diffraction grating 12 in the diffraction grating holder 30 is
readily accomplished. The diffraction grating holder 30 of the
present embodiment is readily obtained by working of sheet
metal, and the configuration of the attachment section 50 to
which the diffraction grating holder is attached can be a
simple one.

[0085] The embodiment shown herein is but one example
of'the present invention; the optical element adjustment struc-
ture and optical pickup of the present invention are not limited
to the configurations shown herein.

[0086] For example, the embodiment shown herein was
configured such that the tapered distal end section of the
rotating side (the diffraction grating holder 30) served as the
V-shaped protruding section 40. However, this configuration
is not given by way of limitation to the present invention; the
distal end of the tapered distal end section may instead have,
for example, a rounded configuration or the like, rather than a
pointed one. However, when the rounded portion is too large,
the distance between the contact section where contact is
made by the adjustment pin 60 (the jig-engaging section 41)
and the center of rotation will be shorter, and is it therefore
preferable for the distal end of the tapered distal end section to
be as pointed as possible. Also, the recessed section (slotted
section 54) of the non-rotating side (the pickup base 10) is not
limited to being a V shape; in some instances it may be
rounded, or the like.

[0087] The embodiment shown herein is configured such
that the rotating side including the rotationally adjusted dif-
fraction grating 12 is the diffraction grating holder 30 holding
the diffraction grating 12. However, the present invention is
not limited to application in this particular configuration.
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Specifically, the rotating side of the present invention may be
configured using the rotationally adjusted diffraction grating
itself, or may be configured using a rotationally adjusted
diffraction grating integrally provided with the holder. In this
case, the diffraction grating, or the integrated diffraction grat-
ing and holder, may be rotationally adjusted in a state of being
temporarily secured to the pickup base 10 by a spring.
[0088] In the embodiment shown herein, the jig-engaging
section 41 formed in the diffraction grating holder 30 is
substantially V-shaped, but it is possible for the shape of the
jig-engaging section 41 to be modified appropriately to match
the shape of the adjustment jig.

[0089] In the embodiment shown herein, the diffraction
grating holder 30 is configured having the plastic deforma-
tion-preventing rib 37, the stopper section 38, and the grip
section 39. However, configurations in which at least one of
these is lacking are included in the present invention as well.
[0090] According to the embodiment shown herein, the
optical element adjustment structure of the present invention
is a diffraction grating adjustment structure However, the
optical element adjustment structure of the present invention
has wide potential application as an adjustment structure for
other optical elements requiring rotational adjustment
besides diffraction gratings. Nor is the optical element adjust-
ment structure of the present invention limited to application
in an optical pickup; as shall be apparent, it may be used in
other optical devices as well. Further, the optical pickup in
which the optical element adjustment structure of the present
invention is applied may differ from the configuration of the
present embodiment so as to attain compatibility with a plu-
rality of types of optical disks.

[0091] The optical element adjustment structure of the
present invention is suited to optical elements that require
rotational adjustment, and is suitable, for example, as an
adjustment structure for a diffraction grating provided to an
optical pickup.

What is claimed is:

1. An optical element adjustment structure comprising:

a rotating side including an optical element to be rotation-
ally adjusted; and

a non-rotating side where the rotationally adjusted optical
element is securely arranged;

wherein

the rotating side includes a tapered distal end section, and
a contact section provided in an end section on a side
opposite the distal end section and adapted to be con-
tacted by an adjustment jig;
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the non-rotating side includes a recessed section for engag-
ing the distal end section; and
the adjustment jig contacting the contact section is moved,
whereby the rotating side rotates, the distal end section
engaged in the recessed section being used as a fulcrum,
and the optical element is rotationally adjusted.
2. The optical element adjustment structure of claim 1
wherein
the distal end section and the recessed section are substan-
tially V-shaped.
3. The optical element adjustment structure of claim 1
wherein
the rotating side is configured such that the optical element
holder holds the optical element; and the distal end sec-
tion and the contact section are included in the optical
element holder.
4. The optical element adjustment structure of claim 3
wherein
the optical element holder has a spring section;
the non-rotating side includes two wall sections arranged
in opposition; and
rotational adjustment of the optical element is performed in
a state of the optical element holder pressed against the
two wall sections by the action of the spring section.
5. The optical element adjustment structure of claim 4
wherein
the optical element holder is obtained by working of sheet
metal.
6. An optical pickup including an optical element adjust-
ment structure, wherein
the optical element adjustment structure comprises a rotat-
ing side including an optical element to be rotationally
adjusted; and a non-rotating side where the optical ele-
ment to be rotationally adjusted is securely arranged;
wherein
the rotating side includes a tapered distal end section, and
a contact section provided in an end section on a side
opposite the distal end section and adapted to be con-
tacted by an adjustment jig;
the non-rotating side includes a recessed section for engag-
ing the distal end section; and
the adjustment jig contacting the contact section is moved,
whereby the rotating side rotates, the distal end section
engaged in the recessed section being used as a fulcrum,
and the optical element is rotationally adjusted.
7. The optical pickup of claim 6 wherein
the optical element is a diffraction grating.
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