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(54) [Title of the Invention] Optical pickup actuator device
(57) [Summary] (with corrections)
[Problem] To prevent rotational movement when the movable part is driven in the tracking direction and achieve normal tracking servo.
[Solution Means]
A yoke 3 is attached to a lens holder 1 that supports an objective lens 2, a permanent magnet 5 is fixed to one inner wall surface 3a of opposing
inner wall surfaces 3a and 3b, and an auxiliary yoke 12 is formed to cover both end surfaces thereof. A focus coil 9 wound in a direction
perpendicular to the optical axis of the objective lens is mounted on a base, a pair of tracking coils 10 and 11 wound in opposite directions are
adhered to a part of the focus coil, and both tracking coils are arranged in parallel in a direction orthogonal to the focus coil. When the joint portion
of these coils is inserted into the gap between the permanent magnet and the inner wall surface 3b of the yoke facing it, and the lens holder is driven
in the tracking direction of the objective lens by the current flowing through both tracking coils, the auxiliary yoke equalizes the magnetic flux
density on both the left and right sides of both tracking coils.
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[Claims]

[Claim 1] An optical pickup actuator device, equipped with a lens holder that holds an objective lens, a focus coil wound in a direction perpendicular
to the optical axis of the objective lens, a pair of tracking coils that are arranged in parallel in a direction perpendicular to the focus coil and whose
winding directions are opposite to each other, a magnet and a yoke having opposing surfaces facing each other with the focus coil and tracking coil
therebetween, and generating magnetic flux from one opposing surface toward the other opposing surface, and auxiliary yokes disposed on both
sides of the magnet along the direction in which the tracking coils are arranged side by side.

[Claim 2] The optical pickup actuator device according to Claim 1, wherein components of a magnetic circuit comprising the magnet, yoke, and
auxiliary yokes are attached to the lens holder side.

[Claim 3] The optical pickup actuator device according to Claim 1 or 2, wherein the auxiliary yokes are integrally formed by bending to a side part
of the yoke.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention] The present invention relates to an actuator device for an optical pickup that records or reproduces information
on a medium such as a compact disc or mini disc.

[0002]

[Prior Art] FIG. 6 is a perspective view showing an actuator device of a conventional optical pickup; FIG. 7 is a plan cross-sectional view showing
a magnetic circuit of the actuator device; and FIG. 8 is an explanatory diagram of a tracking coil provided in the actuator device.

In these figures, reference numeral 1 indicates a lens holder, to which an objective lens 2 and a yoke 3 are attached. The yoke 3 is a U-shaped
magnetic body with an open upper end, and a top yoke 4 is joined to the open end to form a closed magnetic path. A permanent magnet 5 is attached
to one inner wall surface 3a of the opposing inner wall surfaces 3a and 3b of the yoke 3, and the yoke 3 and the permanent magnet 5 constitute a
magnetic circuit. The components on the lens holder 1 side, including this magnetic circuit, form a movable part; by attaching the lens holder 1 to
the upright part 7a of the base 7 via four wires 6, the movable part is elastically supported by the upright part 7a of the base 7, which serves as a
fixed part.

[0003] A focus coil 9 is attached to the base 7 via a bobbin 8, and the focus coil 9 is wound into a frame shape in a direction perpendicular to the
optical axis of the objective lens 2. A pair of tracking coils 10 and 11 are bonded to a part of the focus coil 9, and both the tracking coils 10 and 11
are arranged in parallel in a direction orthogonal to the focus coil 9. As shown in FIG. 8, both tracking coils 10 and 11 are wound in opposite
directions, and the wires are connected so that when a current is supplied in the direction shown by the solid line or broken line in the figure, the
current flows in the same direction to the adjacent effective portions 10a and 11a. As shown in FIG. 7, the joining portion of the focus coil 9 and
both tracking coils 10 and 11 is inserted into the gap between the permanent magnet 5 and the inner wall surface 3b of the yoke 3 facing thereto,
and the magnetic flux from the permanent magnet 5 toward the inner wall surface 3b, that is, the magnetic flux in the Y direction of the coordinate
axes shown in FIG. 6, intersects with the current flowing through each coil 9, 10, and 11. Therefore, the current flowing through the focus coil 9
exerts a force in the Z direction of the coordinate axis, and the lens holder 1 moves in the focus direction of the objective lens 2, that is, in the Z
direction. Similarly, the current flowing in the adjacent effective portions 10a, 11a of both tracking coils 10, 11 also exerts a force in the X direction
of the coordinate axis, and the lens holder 1 is moved in the tracking direction of the objective lens 2.

0004

[Problem to be Solved by the Invention] Incidentally, in the conventional optical pickup actuator device described above, as shown in FIG. 7, in
addition to the magnetic flux directed from the permanent magnet 5 toward the inner wall surface 3b of the yoke 3, there is also magnetic flux
directed obliquely to the tracking coils 10 and 11 from both sides of the permanent magnet 5, so that the magnetic flux density distribution on both
sides of the tracking coils 10 and 11 is in an unbalanced state in that it is dense on the permanent magnet 5 side and sparse on the inner wall surface
3b side. Here, if we consider both tracking coils 10 and 11 as small magnets, since the winding directions of both tracking coils 10 and 11 are
opposite, for example, if current flows through both tracking coils 10 and 11 in the direction shown by the solid line in FIG. 8, the permanent
magnet 5 side of one tracking coil 10 becomes the N pole, and the permanent magnet 5 side of the other tracking coil 11 becomes the S pole.
Accordingly, as shown by the black arrow in FIG. 7, due to this unbalanced distribution of magnetic flux density, a force that attracts one tracking
coil 10 toward the permanent magnet 5 acts on the other tracking coil 10, a repulsive force acts on the other tracking coil 11 from the permanent
magnet 5 side, and a rotational moment is generated by these forces. As a result, there is a problem in that undesired rotational movement is induced
in the movable parts comprising the lens holder 1, and the dynamic characteristics in the high frequency region are disturbed (see FIG. 9).

[0005] Additionally, this problem is not limited to moving magnet (MM) type actuator devices in which a magnetic circuit is attached to the movable
part, but a similar problem occurs in a moving coil (MC) type actuator device in which a focus coil and a tracking coil are attached to the movable
part side.

[0006]

[Means of Solving the Problem] In the present invention, an auxiliary yoke is provided to reduce the magnetic flux on the sides of the magnet, and
the magnetic flux is prevented from diagonally directed toward a pair of tracking coils arranged in parallel with
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89 opposite winding directions. Providing such an auxiliary yoke eliminates the imbalance of magnetic flux densities on both sides of the tracking

90 coil, thereby preventing undesired rotational motion from being induced in the movable part.

91 [0007]

92 [Form for Carrying Out the Invention] The optical pickup actuator device according to the present invention is configured by being equipped with

93 a lens holder that holds an objective lens, a focus coil wound in a direction perpendicular to the optical axis of the objective lens, a pair of tracking

94 coils that are arranged in parallel in a direction perpendicular to the focus coil and whose winding directions are opposite to each other, a magnet

95 and a yoke having opposing surfaces facing each other with the focus coil and tracking coil therebetween, and generating magnetic flux from one

96 opposing surface toward the other opposing surface, and auxiliary yokes disposed on both sides of the magnet along the direction in which the

97 tracking coils are arranged side by side; so that the lens holder is driven in the focusing direction and the tracking direction by the interaction

98 between the current flowing through the focusing coil and the tracking coil and the magnetic flux from the magnet.

99 [0008] With this configuration, the magnetic flux from both end faces of the magnet is reduced by the auxiliary yoke, so that the amount of magnetic
100 flux directed diagonally from both end surfaces of the magnet toward the pair of tracking coils is reduced, and the density of the magnetic flux on
101 both sides of the tracking coils can be made uniform. As a result, undesired rotational movement is not induced in the movable part comprising the
102 lens holder, and normal dynamic characteristics in the high frequency range can be maintained (see FIG. 5).

103 [0009] Although the above configuration can be applied to a moving coil type actuator device, it is particularly effective when applied to a moving
104 magnet type in which magnetic circuit components are attached to the movable part side.

105 [0010] Further, while two of the magnets may be arranged so that different poles face opposite surfaces of the yokes that face each other with the
106 tracking coil therebetween,if the weight of the moving part is reduced by placing the magnet on one opposing surface of the yoke, the imbalance
107 in magnetic flux density on both sides of the tracking coil will become significant, so that from this point of view, it is effective to apply the present
108 invention to a moving magnet type actuator device.

109 [0011] In addition, while the auxiliary yoke may be attached as a separate part to the yoke, if the auxiliary yoke is integrally bent and formed on
110 the side of the yoke, the number of parts can be reduced and the assembly work can be simplified.

111 [0012]

112 [Embodiment] An embodiment will be described with reference to the drawings. FIG. 1 is a perspective view showing an actuator device of an
113 optical pickup; FIG. 2 is a plan cross-sectional view showing main parts of the actuator device; FIG. 3 is a perspective view showing the components
114 of the magnetic circuit; and FIG. 4 is a plan cross-sectional view of the magnetic circuit. Parts corresponding to those in FIGS. 6 to 8 are given the
115 same reference numerals.

116 [0013] The differences between the actuator device of the optical pickup according to this embodiment and the conventional example described
117 above is that auxiliary yokes 12 are provided on both end faces of the permanent magnet 5 along the direction in which both the tracking coils 10
118 and 11 are arranged side by side; the configuration aside from that is basically the same.

119 That is, the auxiliary yokes 12 are integrally formed on both sides of the U-shaped yoke 3 whose upper end is open, and which are bent
120 approximately at right angles to one inner wall surface 3a; these auxiliary yokes 12 extend toward the other inner wall surface 3a so as to cover
121 both end surfaces of the permanent magnet 5 attached to one inner wall surface 3a. Because these auxiliary yokes 12 reduce the magnetic flux
122 directed obliquely from the permanent magnet 5 to both the tracking coils 10 and 11, as shown in FIG. 4, only magnetic flux directed toward the
123 inner wall surface 3b of the yoke 3 is generated from the permanent magnet 5, and the magnetic flux density distributions on both sides of the
124 figure, sandwiching the tracking coils 10 and 11, are approximately equal.

125 [0014] The optical pickup actuator device configured in this way, is similar to the conventional example in that the movable part comprising the
126 lens holder 1 is driven in the focus direction of the objective lens 2 by the current flowing through the focus coil 9, and the movable part comprising
127 the lens holder 1 is driven in the tracking direction of the objective lens 2 by the current flowing through both the tracking coils 10 and 11; however,
128 when the movable part is driven in the tracking direction, since the magnetic flux density on both left and right sides sandwiching both tracking
129 coils 10 and 11 is made uniform by the auxiliary yoke 12, generation of rotational moment can be suppressed. Therefore, undesired rotational
130 movement is not induced in the movable parts including the lens holder 1, and normal dynamic characteristics in the high frequency range can be
131 maintained.

132 [0015] In the above embodiment, a case has been described in which the auxiliary yoke 12 is integrally formed by bending on both sides of the
133 yoke 3, but the auxiliary yoke 12 formed separately from the yoke 3 may be integrated with the yoke 3 afterward. Furthermore, the auxiliary yoke

134 12 does not necessarily need to cover the entire side end surface of the permanent magnet 5; the auxiliary yoke 12 may be placed so as to cover
135 part of the side end surface of the permanent magnet 5 as long as it can reduce the magnetic flux that causes imbalance in the magnetic flux density
136 distribution on both sides sandwiching the tracking coils 10 and 11.

137 [0016]

138 [Effects of the invention]

139 The present invention is implemented in the form as described above, and produces effects as described below.

140 [0017] When a configuration is taken by being equipped with a lens holder that holds an objective lens, a focus coil wound in a direction
141 perpendicular to the optical axis of the objective lens, a pair of tracking coils that are arranged in parallel in a direction perpendicular to the focus
142 coil and whose winding directions are opposite to each other, a magnet and a yoke having opposing surfaces facing each other with the focus coil
143 and tracking coil therebetween, and generating magnetic flux from one opposing surface toward the other opposing surface, and auxiliary yokes
144 disposed on both sides of the magnet along the direction in which

145

146

147

-3- MICROSOFT - EX. 1006



148
149

150
151
152
153
154
155

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

180
181

182
183

(4) Unexamined Patent Application Publication No. H11-203697

the tracking coils are arranged side by side; so that the lens holder is driven in the focusing direction and the tracking direction by the interaction
between the current flowing through the focusing coil and the tracking coil and the magnetic flux from the magnet, the magnetic flux from both
end faces of the magnet is reduced by the auxiliary yoke, so that the magnetic flux directed diagonally from both end faces of the magnet to the
pair of tracking coils is reduced, the magnetic flux density on both sides of the tracking coil can be made uniform, and as a result, undesired
rotational movement is not induced in the movable part comprising the lens holder, and normal dynamic characteristics in the high frequency range
can be maintained.

[Brief Description of the Drawings]
[FIG. 1] Is a perspective view showing an actuator device of an optical pickup according to an embodiment.
[FIG. 2] Is a cross-sectional plan view showing essential parts of the actuator device.

[FIG. 3] Is a perspective view showing the components of the magnetic circuit.

[FIG. 4] Is a cross-sectional plan view of the magnetic circuit.

[FIG. 5] Is an explanatory diagram showing frequency characteristics of the actuator device.

[FIG. 6] Is a perspective view showing an actuator device of a conventional optical pickup.

[FIG. 7] Is a cross-sectional plan view showing a magnetic circuit of the actuator device.

[FIG. 8] Is an explanatory diagram of a tracking coil provided in the actuator device.

[FIG. 9] Is an explanatory diagram showing frequency characteristics of a conventional actuator device.

[Explanation of Symbols]
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Lens holder
Objective lens
Yoke
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Permanent magnet

Wire
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9 Focus coil
10,11 Tracking coil
12 Auxiliary yoke
[FIG. 11
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Frequency response characteristics
[FIG. 5]
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191 [FIG. 9]

Frequency response characteristics [FIG. 9]
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