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Abstract 23 
The disclosed optical pickup assembly comprises a bobbin equipped with an objective lens, an elastic support material to elastically and movably support the bobbin on 24 
a holder fixed to a predetermined base, a focus coil and tracking coil installed on the bobbin to form an electric current path for driving the focus and tracking direction 25 
of the objective lens, a tilt coil installed on the bobbin to form a conduction path for tilt driving the objective lens, a plurality of magnets and yokes to generate 26 
electromagnetic force that drives the objective lens along with the current flowing through each coil, and a position detection sensor to measure the relative tilt of the 27 
objective lens with respect to the disk; wherein the tilt coil is installed so that its center height is located at substantially the same height as the main point of the 28 
objective lens. According to this configuration, since the main point of the objective lens is located at the same height as the center point of the tilt operation, the 29 
phenomenon of light beam shifting due to the tilt operation is suppressed, making it possible to perform stable tilt control. 30 
 31 
Representative Drawing 32 
 33 
FIG. 5 34 
 35 
Specification 36 
 37 
Brief Description of the Drawings 38 
FIG. 1 is a diagram showing a conventional optical pickup assembly; 39 
FIGS. 2A and 2B are diagrams showing the principle of measuring the relative tilt of the disk and the objective lens in the optical pickup assembly shown in FIG. 1; 40 
FIGS. 3A and 3B are diagrams for explaining the phenomenon in which a light beam is shifted due to a tilt operation; 41 
FIG. 4 is an exploded perspective view of the optical pickup assembly according to the first embodiment of the present invention; 42 
FIG. 5 is a combined perspective view of the optical pickup assembly shown in FIG. 4, excluding the cover member; 43 
FIG.  6 is a plan view of FIG. 5; 44 
FIG. 7 is a diagram showing the arrangement relationship between the main point of the objective lens and the tilt coil in the optical pickup assembly shown in FIG. 4; 45 
FIG. 8 is a diagram showing the process of calculating the tilt of the objective lens and disk using the sensor of the optical pickup assembly shown in FIG. 4; 46 
FIG. 9 is an exploded perspective view of an optical pickup assembly according to a second embodiment of the present invention; 47 
FIG. 10 is a combined perspective view of FIG. 9;  48 
FIG.  11 is a plan view of FIG. 10. 49 
<Description of Symbols for Main Parts of the Drawings> 50 
100...Base    110...Bobbin 51 
111...Objective lens   112...Focusing coil 52 
113...Tracking coil   114,114'...Tilt coil  53 
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120...Holder    121...Elastic support material  77 

130...First magnet   131...First yoke 78 

140,140'...Second magnet  141,141'...Second yoke 79 

150...Balance member   200...Cover member  80 

201,202,203...First, second, third sensors  81 

 82 
Detailed Description of the Invention 83 

 84 
    Object of the Invention 85 
  86 
        Technical Field of the Invention and Prior Art 87 
The present invention relates to an optical pickup assembly, and in particular to an optical pickup assembly that improves the correlation structure between the tilt coil 88 
and the objective lens to stably perform tilt control of the objective lens. 89 
 90 
In general, disk players that record and play information on disks, such as CDP (compact disk player) or DVDP (digital versatile disk player) are provided with an optical 91 
pickup assembly that moves along the radial direction of the disk, radiates light to the disk, receives light reflected from the disk, and records or reproduces information. 92 
As shown in FIG. 1, such optical pickup assembly is configured by comprising a holder (8) fixated to a base (7); a bobbin (2) movably supported by elastic support 93 
members (6a to 6d) whose ends are fixed to the holder (8); an objective lens (1) mounted on bobbin (2); a focusing coil (3), tracking coils (4a∼4d) and tilt coils (5A∼5D), 94 
installed on the bobbin (2) to form an electric current path to drive the objective lens (1) in the focusing direction (A), tracking direction (B), and tilt directions (C) (D); 95 
and magnets (10a, 10b) and yokes (9a, 9b) that generate electromagnetic force to drive the bobbin (2) through interaction with the current flowing in each of the coils (3) 96 
(4a to 4d) (5A to 5D).  Reference numerals 11a and 11b indicate a first sensor that detects the radial inclination (C) of the objective lens (1) with respect to the disk, and 97 
reference numerals 11c and 11d indicate a second sensor that detects the circumferential inclination (D) of the objective lens (1) with respect to the disk. These first and 98 
second sensors (11a, 11b) (11c, 11d), for example, as shown in FIGS 2A and 2B, incident light symmetrically on the disk 12, receive the reflected light,  detect the tilt of 99 
the disk 12 from the difference in the amount of light and based on this perform tilt control using the tilt coils 5A to 5D. 100 
 101 
However, looking at the configuration for tilt control, tilt coils (5A to 5D) are installed at the bottom of the side of the bobbin (2), and the magnetic force caused by 102 
magnets (10a, 10b) and yokes (9a, 9b) affects these tilt coils (5A to 5D). Therefore, the bobbin (2) rotates in the direction of arrow C or arrow D due to the interaction 103 
between the current flowing through the tilt coils (5A to 5D) and the magnetic force generated by the magnets (10a, 10b) and yokes (9a, 9b); the center point of the 104 
rotation is located about the center of the body of the bobbin (2), which is quite far from the nodal point, which is the center point of the objective lens (1). This is because 105 
the tilt coils (5A to 5D) are installed at the bottom of the side of the bobbin (2) and are installed significantly below the installation height of the objective lens (1), so that 106 
the center point of the electromagnetic force acting on the tilt coils 5A to 5D and the main point are located at different heights. In this case, a phenomenon occurs in 107 
which the light beam emitted through the objective lens 1 during the tilt operation is not accurately irradiated to the desired location of the disk 12 but is shifted to the 108 
side at a predetermined interval. This phenomenon is conceptually depicted in FIGS 3A and 3B. First, if the center point (P2) of the tilt operation, that is, the center point 109 
of rotation, coincides with the main point (P1) of the objective lens (1) as shown in FIG. 3a, even if the inclination is adjusted by a tilt operation, the light beam can always 110 
be incident on the desired point of the disk 12. However, if the center point (P2) of the tilt operation is near the center of the bobbin (2), which is far away from the main 111 
point (P1), as shown in FIG. 3b, then due to the tilt operation, the position of the main point (P1) shifts, and the incident position of the light beam also shifts accordingly, 112 
causing it to deviate. If the height difference between this main point (P1) and the action center point (P2) is r, and the distance by which the main point (P1) is shifted is 113 
δ, then since the tilt angle θ is an extremely small value, the relationship δ = r·θ is established. Therefore, the larger the height difference r, the larger the shift amount δ 114 
becomes, making it impossible to make the light beam incident on the exact desired location. 115 
 116 
        Problem to be Solved by the Invention 117 
The present invention was created in consideration of the above points; the purpose thereof is to provide an optical pickup assembly capable of suppressing the 118 
phenomenon of light beam shifting during a tilt operation. 119 
 120 
    Structure and Operation of the Invention 121 
To achieve the above object, the present invention is characterized by comprising a bobbin equipped with an objective lens, an elastic support material to elastically and 122 
movably support the bobbin on a holder fixed to a predetermined base, a focus coil and tracking coil installed on the bobbin to form an electric current path for driving 123 
the focus and tracking direction of the objective lens, a tilt coil installed on the bobbin to form a conduction path for tilt driving the objective lens, a plurality of magnets 124 
and yokes to generate electromagnetic force that drives the objective lens along with the current flowing through each coil, and a position detection sensor to measure the 125 
relative tilt of the objective lens with respect to the disk; wherein the tilt coil is installed so that its center height is located at substantially the same height as the main 126 
point of the objective lens.  127 
 128 
Hereinafter, preferred embodiments according to the present invention will be described in detail with reference to the attached drawings. 129 
 130 
FIGS. 4 to 7 show an optical pickup assembly according to a first embodiment of the present invention. 131 
Referring to the FIGS, a holder 120 is fixedly installed on a base 100, and a bobbin 110 on which an objective lens 111 is mounted is elastically and movably supported 132 
on the holder 120 by an elastic support material 121. Further, the bobbin 110 is equipped with a focusing coil 112 and a tracking coil 113 for driving the objective lens 133 
111 in the focusing direction (A) and tracking direction (B); the base 100 is equipped with a first magnet 130 and a first yoke 131 for interaction with the current flowing 134 
through the coils 112 and 113. 135 
 136 
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 141 
Additionally, a tilt coil 114 is installed on the upper surface of the bobbin 110 to tilt and drive the objective lens 111 in the direction of arrow C. A tilt operation in the 142 
direction of arrow C is implemented by interaction between the current flowing in the tilt coil 114 and the magnetic force generated by the second magnet 140 and the 143 
second yoke 141 installed on the base 100. However, as shown in FIG. 7, the reason for why the tilt coil 114 is installed on the upper surface of the bobbin 110 is to 144 
position the main point (P1) of the objective lens 111 at substantially the same height as the center height of the tilt coil 114. In this case, the height difference r between 145 
the main point (P1) described in FIG. 3B and the center point (P2) of the tilt operation disappears, and eventually the shift phenomenon of the light beam disappears as 146 
shown in FIG. 3A. 147 
 148 
Meanwhile, in the present embodiment, because the tilt coil 114 was installed only on one side of the upper surface of the bobbin 110, for weight balance, it is desirable 149 
to provide a balance member FIG.150 made of aluminum or brass with the same weight as the tilt coil 114 on the other side of the bobbin 110. 150 
 151 
In addition, reference numeral 200 is a cover member that covers members comprising the bobbin 110 and holder 120 installed on the base 100; this cover member 200 152 
is equipped with an objective lens 111 and first, second, and third sensors 201, 202, and 203 to measure the relative inclination of the disk. The first sensor 201 is installed 153 
on the outer upper surface of the cover member 200 and measures the inclination of the disk with respect to the cover member 200; the second sensor 202 and the third 154 
sensor 203 are installed on the inner surface of the cover member 200 and measure the radial inclination and circumferential inclination of the objective lens 111 with 155 
respect to the cover member 200, respectively. Therefore, as shown in FIG. 8, by comparing the measured values of each of these sensors 201, 202, 203, the relative tilt 156 
in the radial and circumferential directions between the disk and the objective lens 111 is calculated and current is passed through the tilt coil 114 to perform tilt control. 157 
 158 
In this way, the optical pickup assembly of the present embodiment is able to suppress the shift phenomenon of the light beam and reduce control error by positioning the 159 
main point (P1) of the objective lens 111 and the center point (P2) of the tilt operation at the same height. 160 
 161 
Next, FIGS. 9 to 11 show an optical pickup assembly according to a second embodiment of the present invention. The same numbers as in the above-described first 162 
embodiment indicate the same members performing the same functions.  163 
This embodiment differs from the above-described first embodiment in that two pairs of tilt coils 114 and 114' are installed symmetrically on the upper surface of the 164 
bobbin 110. Therefore, in this second embodiment, since the weight balance of the bobbin 110 is naturally adjusted by the symmetrical arrangement of the tilt coils 114 165 
and 114', the balance member 150 (see FIG 4) adopted in the first embodiment. is no longer needed. Instead, since the tilt coils 114 and 114' are installed on both sides, 166 
two pairs of second magnets 140 and 140' and second yoke 141 and 141' are installed for interaction therewith. Further, since two pairs of tilt coils 114 and 114' are 167 
installed, tilt drive can be performed in the arrow C direction and arrow D direction. That is, the interaction between the current flowing in the tilt coils 114 and 114' and 168 
the magnetic force generated by the second magnets 140 and 140' and the second yoke 141 and 141' causes the tilt operation to be implemented in the directions of arrows 169 
C and D. This configuration is also such that the main point (P1) of the objective lens 111 is located at the center height of the tilt coil 114 and 114', and thus the shift 170 
phenomenon of the light beam is suppressed as described above. Therefore, tilt control can be performed stably according to the present invention. 171 
 172 
    Effects of the Invention 173 
As described above, the optical pickup assembly according to the present invention positions the main point of the objective lens at the same height as the center point of 174 
the tilt operation, so that the phenomenon of light beam shifting due to tilt operation is suppressed, thereby enabling tilt control to be stably performed.  175 
 176 
The present invention is not limited to what is described above and illustrated in the drawings, and of course, further modifications and variations are possible within the 177 
scope of the claims described below. 178 
(57) Claims 179 
 180 
Claim 1 181 
An optical pickup assembly, comprising a bobbin equipped with an objective lens, an elastic support material to elastically and movably support the bobbin on a holder 182 
fixed to a predetermined base, a focus coil and tracking coil installed on the bobbin to form an electric current path for driving the focus and tracking direction of the 183 
objective lens, a tilt coil installed on the bobbin to form a conduction path for tilt driving the objective lens, a plurality of magnets and yokes to generate electromagnetic 184 
force that drives the objective lens along with the current flowing through each coil, and a position detection sensor to measure the relative tilt of the objective lens with 185 
respect to the disk;  186 
 187 
wherein the tilt coil is installed so that its center height is located at substantially the same height as the main point of the objective lens.  188 
 189 
Claim 2 190 
The optical pickup assembly according to Claim 1, 191 
wherein the tilt coil is installed on one upper surface of the bobbin, and a balance member is added to the other lower surface to balance the weight of the bobbin. 192 
 193 
Claim 3 194 
The optical pickup assembly according to Claim 1, 195 
wherein the tilt coil is installed symmetrically on one side and the other upper surface of the bobbin. 196 
 197 
Claim 4 198 
 199 
 200 
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 205 
 206 
The optical pickup assembly according to Claim 1, 207 
wherein the position detection sensor is installed on a cover member coupled to the base to cover members installed on the base, such as the bobbin and holder. 208 
 209 
Claim 5 210 
The optical pickup assembly according to Claim 4, 211 
wherein the position detection sensor comprises a first sensor installed on the upper surface of the cover member to measure the inclination of the disk with respect to 212 
the cover member,  213 
a second sensor installed on the inner surface of the cover member to measure the radial inclination of the objective lens with respect to the cover member, and  214 
a third sensor installed on the inner surface of the cover member to measure the circumferential inclination of the objective lens with respect to the cover member. 215 
 216 

Drawings 217 

        FIG. 1 218 
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