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numerals and the description thereof will be omit- ted. The present
invention relates to an objective        As is obvious from Fig. 2, a coil
holder 15 is lens driving device and, more particularly, to an    disposed
on the bottom surface of the armature . jective lens driving device
employing a perma-   5   holder 1. The focus control coil 5 and track
control nent magnet and control coils.                       coils 6 are
fixed to the coil holder 15. Recently, optical information recording
systems      The armature holder 1 is provided on the bot- capable of
stably recording a large amount of in-    tom thereof with a cylindrical
bearing 16, which formation at a very high recording density have
receives the support shaft 12 therein. diffused as optical disks, compact
disks or external   10  The control coils 5 and 6 are fixed to the
recording equipments for computers.                  armature holder 1 as
shown in Fig. 3. An objective lens is an essential component of       The
focus control coil 5 is attached to the coil such an optical recording
system to focus a light    holder provided on the bottom  of the armature
beam in a spot of light on the information recording  holder 1, and the
track control coils 6a, 6b, 6c and surface of an optical information
recording medium    15  6d are fixed to the focus control coil 5. Leads
17a, to read or write information. An objective lens driv-  17b, ... and
17j lead out from the coils. ing device for the positional control of the
objective   Motions of the conventional objective lens driv- rens plays a
very important role in correcting the   ing device will be described
hereinafter. A light tracking error and focusing error of the spot of
beam, such as a laser beam, is emitted through the light.
20   objective lens 3 so as to be focused in a spot of Fig. 1 is an
exploded perspective view of a       light on an optical information
recording medium, conventional objective lens driving device.          such
as an optical disk. When the light beam is out The objective lens driving
device shown in Fig.   of focus, the objective lens 3 can be focused by 1
comprises a armature holder 1 and a base yoke      supplying a control
current corresponding to a focal 2.
25   displacement to the focus control coil 5 to slide the The upper
portion of the armature holder 1 is     armature holder 1 in either of
directions of a formed in the shape of an oblate hexagon or a
double-head arrow A due to the interaction be- rhombus having one end
fixedly provided with an      tween the control current and the permanent
mag- objective lens 3 and the other end fixedly provided  nets 11. Although
the armature holder 1 is joined with a counterweight 4 counter-balancing
the objec-   30  through the objective lens 3 and the counterweight tive
lens 3. A focus control coil 5 and track control  4 to the supporting
rubber member 7, the objective coils 6a, 6b, ... are disposed in a
cylindrical ar-  lens 1 is slidable because the supporting rubber rangement
on the bottom center of the armature       member 7 is bendable. holder 1.
When the spot of light deviates from a track, The objective lens 3 and the
counterweight 4   35  the track control movement of the objective lens 3
thus mounted on the armature holder 1 are fitted     can be achieved by
supplying a control current spectively in openings 7a and 7b formed near
corresponding to the deviation of the spot of light the opposite sides of a
substantially square sup-    from the track to the track control coils 6a,
6b, porting rubber member 7. The supporting rubber       and 6d to turn the
armature holder 1 in either of member 7 is fastened to a stator base 9 with
40   directions indicated by a double-head arrow B due screws 8a and 8b.
to the interaction between the control current and The stator base 9 is
provided with a central     the permanent magnets 11. opening 9a. The
control coils 5 and 6 disposed on        The conventional objective lens
driving device the armature holder 1 project downward through       thus
constructed has a problem that it is difficult to the opening 9a. A cover
10 is attached to the upper   45   manufacture the objective lens driving
device. surface of the stator base 9.                            That is,
the leads 17a, 17b, ... and 17j of the The base yoke 2 comprises a holding
yoke 13       focus control coil 5 and the track control coils 6a, holding
permanent magnets 11a and 11b and a          6b, ... and 6d included in the
armature unit of the support shaft 12, and yokes 14a and 14b attached
objective lens driving device must be connected to to the upper surfaces of
the permanent magnets  50  the stator unit, which requires difficult wiring
work. 11 a and 11 b, respectively.                         Moreover, since
the armature unit and the stator The armature holder 1 is mounted on the
sup-      unit are interconnected by the supporting rubber port shaft 12 so
as to be axially slidable and       member 7 to set the center of a range
of track rotatable relative to the base yoke 2.               control
movement in which the armature unit of the Fig. 2 is a longitudinal
sectional view of the   55   objective lens driving device can be moved for
assembly of the armature holder 1 and the base       track control, it is
difficult to assemble the armature yoke 2, in which the parts corresponding
to those    unit and the stator unit. Another example of a prior shown in
Fig. 1 are denoted by the same reference    art lens driving device is
given in GB-A-2154023 
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the precharacterising features of claim 1.  Figs. 4 to 6 are illustrations
explaining the con- Furthermore, the lead wiring work and the at-
struction of an objective lens driving device in a tachment of the
supporting rubber must be carried      first embodiment according to the
present inven- out strictly, or troubles occur in the control actions
tion; of the objective lens driving device.           5      Figs. 7 and 8
are illustrations explaining the retaining function of the center of track
control DISCLOSURE OF THE INVENTION                            movement of
the objective lens driving device in the first embodiment; It is an object
of the present invention to pro-    Figs. 9 to 11 are illustrations
explaining the vide an excellently producible and highly reliable  10
retaining function of the center of focus control objective lens driving
device requiring no work for    movement of the objective lens driving
device in wiring leads from the armature unit and no work for    the first
embodiment; attaching a supporting rubber member. According        Figs. 12
to 16 are illustrations explaining a modi- to the invention this is
achieved by the charac-       fication of the retaining function of the
center of terising features of claim 1.                  is    focus
control movement of the objective lens The objective lens driving device in
accor-         driving device in the first embodiment; dance with the
present invention comprises the         Figs. 17 to 19 are illustrations
explaining the foregoing components. Accordingly, the permanent
construction of another objective lens driving magnet is provided on the
armature holder, the         device in a second embodiment according to
control coils are arranged on the yoke, and hence   20  the present
invention; and the armature unit need not be provided with leads.     Fig.
20 is an illustration explaining the retaining Furthermore, since the gaps
are formed in the          function of the center of track control movement
yoke, magnetic flux density in the gaps is reduced     of the objective
lens driving device in the sec- and a tendency of low-magnetic-flux-density
por-       ond embodiment. tions of the annular permanent magnet coming
25 opposite to the gaps is enhanced, and hence it is    BEST MODE FOR
CARRYING OUT THE INVEN- possible to set the center of a range of track
TION control movement of the armature unit in the driv- ing device even if
the driving device is not pro-       Fig. 4 is an exploded perspective view
of an vided with any supporting rubber member.        30   objective lens
driving device in a first embodiment Thus, the objective lens driving
device in ac-   according to the present invention, in which parts cordance
with the present invention eliminates work  corresponding to those of the
foregoing conven- for wiring the leads and work for attaching the
tional objective lens driving device are denoted by supporting rubber
member, thereby, having excel-    reference numerals obtained by adding 100
to lent producibility and higher reliability.      35  those of
corresponding parts and the description In the objective lens driving
device in accor-   thereof will be omitted to avoid duplication. dance with
the present invention, the permanent         The present invention is
characterized in that a magnet is arranged in the armature unit, while the
permanent magnet is arranged on an armature control coils are arranged in
the stator unit, and   holder, and control coils are arranged on a yoke of
hence there is no lead extended from the armature   40   a stator unit, and
gaps are formed in a base yoke unit and, hence, no work for wiring leads is
neces-  at positions facing the permanent magnet. sary.
Accordingly, an armature holder 101 employed Furthermore, since the
interactions of the gaps  in an objective lens driving device in the first
em- formed in the yoke and the permanent magnet          bodiment is
provided with a cylindrical bearing 116 enables the retention of the center
of a range of  45  near the central portion thereof. An objective lens
track control movement of the armature unit, and     103 is fixed to the
armature holder 101 at an hence the armature unit need not be provided with
eccentric position at a predetermined distance from any supporting rubber
member.                       the bearing 116. An annular skirt 130 extends
Thus, the objective lens driving device elimi-   downward from the bottom
of the movable holder nates the delicate work for interconnecting the ar-
50   101, and an annular permanent magnet 111 mag- mature unit and the
stator unit, and hence the       netized radially symmetrically in four
magnetic objective lens driving device has excellent pro-     poles is
fixedly held on the annular skirt 130. The ducibility and high reliability.
polarity of the poles 111a and 111b of the annular permanent magnet 111 on
the same circumference 



BRIEF DESCRIPTION OF THE DRAWINGS              55  is the same, and the
polarity of the poles 111c and 111d of the annular permanent magnet 111 on
the Figs. 1 to 3 are illustrations explaining a conven-  same circumference
is the same. tional objective lens driving device; 3    5
EP 0 322 462 B1                      6 On the other hand, the
circumferential wall of a  111 in either of directions indicated by a
double- substantially cylindrical base yoke 102 is divided   head arrow B
for the track control movement of the into two portions forming outer
projections 132a     objective lens 103. and 132b. A support shaft 112
extends upright          Since the focus control coil 105 and the track an
the substantially central portion of the base    5   control coils 106a and
106b are provided on the yoke 102. An inner projection 134 is formed con-
base yoke 102, namely, a stator unit, and any centrically with the outer
projections 132a and 132b  current need not be supplied to the armature
hold- between the outer projections 132a and 132b, and     er 101, namely,
an armature unit, wiring work for the support shaft 112.
the leads can be achieved very easily. Gaps 136a and 136b formed between
the outer  10      Moreover, since the annular permanent magnet projections
132a and 132b are formed symmetri-       111 is disposed so that the
boundaries between cally so as to coincide respectively with the bound-
the poles 111a and 111 c and between the poles ary between the poles 111a
and 111 c of the an-      111 b and 111 d of the annular permanent magnet
nular permanent magnet 111 and the boundary          111, coincide
respectively with the gaps 136a and between the poles 116b and 116d of the
annular   16  136b formed in the base yoke 102, the magnetic permanent
magnet 111.                               flux gradient on the
circumference of the perma- A focus control coil 105 is disposed around
nent magnet 111 changes when the movable hold- and fixed to the outer
circumference of the inner   er 101 is turned in either of the directions
of the projection 134. Track control coils 106a and 106b    double-head
arrow B and a restorative force ten- respectively wound on back yokes 138a
and 138b   20  ding to restore the armature holder 101 to the are fixedly
disposed respectively in the gaps 136a   original position acts on the
permanent magnet and 136b. The track control coils 106a and 106b      111,
so that the center of track control movement have each a rectangular shape
and are disposed       of the armature holder 101 can be retained. so that
the directions of vectors of magnetic flux      Accordingly, any supporting
rubber member, intersecting with each other on one of sides sub-   25
which is necessary for the conventional objective stantially parallel with
the axis of the support shaft  lens driving device, is not necessary, and
hence 112 and the other side are substantially opposite to  the assembling
work is facilitated and no problem each other.
occurs in the control operation of the objective lens In assembling the
objective lens driving device  driving device. having the aforesaid
construction, the support shaft  30  Incidentally, when the permanent
magnet 111 112 fixed to the base yoke 102 is inserted in the    is disposed
so that the boundaries between the bearing 116 of the armature holder 101
as shown      pole faces thereof coincide respectively with the in Figs. 5
and 6.                                    gaps 136a and 136b, as shown in
Fig. 7 showing Fig. 5 is a top plan view of the objective lens  the
disposition of the base yoke and the permanent driving device in the first
embodiment according to  35   magnet, it is preferable for the stable
retention of the present invention, and Fig. 6 is a longitudinal  the
center of track control movement that the cen- octional view taken on line
VI-VI in Fig. 5.        tral angle [err] of each of the poles 111c and 111d
of The operation of the objective lens driving de-  the annular permanent
magnet 111 and the central vice in the first embodiment thus constructed
will   angle [err] of each of the gaps 136a and 136b of the be described
hereinafter.                      40   base yoke 102 meet an inequality:
[err]. Similarly to the operation of the foregoing con-     It is also
possible to retain the center of track ventional objective lens driving
device, a laser     control movement when the poles 111c and 111d beam is
emitted through the objective lens 103 and   of the annular permanent
magnets 111 are dis- focused in a spot of light on the information record-
posed opposite to the gaps 136a and 136b, re- ing surface of an optical
information recording me-   45  spectively, as shown in Fig. 8. In this
case, the dium, such as an optical disk. When the spot of      central
angles [err]and [err] must meet an inequality: light is out of focus, a
control current correspond-  [err]. ing to a focal displacement is supplied
to the focus    Improvement of the performance in retaining control coil
105 to slide the armature holder 101    center of track control movement of
the armature through the permanent magnet 111 in either of  50   holder
will be described hereinafter with reference 



directions indicated by a double-head arrow A for   to Figs. 9 through 16.
the focus control movement of the objective lens        Figs. 9 to 11 are
illustrations explaining the 103.
objective lens driving device in the first embodi- When the spot of light
deviates from a track, a  ment, and Figs. 12 to 16 are illustrations
explaining control current corresponding to the deviation of  55  an
objective lens driving device in a modification, the spot of light from the
track is supplied to the  in which parts corresponding to those shown in
Fig. track control coils 106a and 106b to turn the ar-    4 are denoted by
the same reference numerals and mature holder 101 through the permanent
magnet      the description thereof will be omitted. 4    7
EP 0 322 462 B1                     8 First, the modification will be
described with  111 in the direction of an arrow X2 as shown in Fig.
reference to Figs. 12 through 16. As shown in Fig.  10. 12, coil seats 150
are disposed fixedly on the inner   On the other hand, as shown in Fig.
10(C), circumference of a base yoke 102 between outer     when the
permanent magnet 111 is moved in the projections 132a and 132b, and an
inner projection   5   direction of the arrow X2, the restorative force F
134. Track control coils 106a, 106b, 106c and 106d  acts on the permanent
magnet 111 in the direction are positioned respectively in recesses 151a,
151b,  of the arrow X1. The restorative force F, as obvi- 151c and 151d
formed in the inner surfaces of the  ously shown in Fig. 11, act in the
opposite direction coil seats 150.                                    to
that of movement of the permanent magnet 111. The track control coils 106a,
106b, 106c and   10  Thus, in the configuration shown in Fig. 9, the 106d
have each a rectangular shape. The track      back yokes 138a and 138b
having a height [err], and control coils 106a and 106b are disposed adja-
the permanent magnet 111 having a height Hm are cently, while the track
control coils 106c and 106d  disposed opposite to each other to retain the
per- are disposed adjacently. A permanent magnet 111    manent magnet 111
at the center corresponding to is disposed so that a predetermined gap Is
formed  15  the center of the height of the back yokes 138a between the
permanent magnet 111 and a focus       and 138b. control coil 105 and a
predetermined gap is formed     Such central position retention is possible
be- between the permanent magnet 111 and the track     cause a magnetic
gradient produced by the perma- control coils 106a, 106b, 106c and 106d.
The per-  nent magnet 111 and the back yokes 138a and manent magnet 111 is
magnetized so that the   20  138b when the permanent magnet 111 is moved in
magnetic polarity of a surface facing a portion    the direction of the
arrow X1 by a fixed distance [err] adjacent to the sides of the track
control coils 106a,  and a magnetic gradient produced by the perma- 106b,
106c and 106d is different from that of an-  nent magnet 111 and the back
yokes 138a and other surface on the same circumference.           138b when
the permanent magnet 111 is moved in Since this objective lens driving
device is thus   25  the direction of the arrow X2 by the fixed distance
constructed, the distribution of the magnetic flux  [err] are symmetrical.
density (magnetic flux gradient) on the surface of    In retaining the
center of focus control move- the permanent magnet 111 changes and a
restora-    ment with the permanent magnet 111 and the back tive force F
acts on the permanent magnet 111      yokes 138a and 138b, it is
appropriate to deter- when the permanent magnet 111 is moved in the   30
mine the values of the heights [err] and [err] so that directions of the
arrow A (Fig. 12) as shown in Figs.  an inequality  [err is satisfied.
15(A), 15 (B) and 15(C) for focus control.             An objective lens
driving device in a second The restorative force F acts downward (leftward
embodiment according to the present invention will in Fig. 15) in the
objective lens driving device. The  be described hereinafter with reference
to Figs. 17 restorative force F varies gradually as the perma-  35  through
20, in which parts corresponding to those nent magnet 111 moves toward the
upper open        of the first embodiment will be denoted by the end of the
base yoke 102, and increases sharply    same reference numerals and the
description after the permanent magnet 111 has moved out-      thereof will
be omitted to avoid duplication. ward beyond the upper end of the base yoke
102,        The second embodiment is characterized in namely, a position
shown in Fig. 15(B).       40  that recesses are formed in the permanent
magnet As is obvious from Fig. 16, even when the       111. Referring to
Fig. 17, the nnular permanent permanent magnet 111 is at a position shown
in     magnet 111 has S-poles on the outer circumfer- Fig. 15(A), namely,
even within the base yoke, a   ence thereof, N-poles on the inner
circumference little restorative force F acts on the permanent   thereof,
and recesses 140a and 140b formed dia- magnet 111.
45   metrically in the outer circumference thereof. The This restorative
force F acting on the perma-   permanent magnet 111 is disposed with the
reces- 



nent magnet 111 makes the movement of the ob-      ses 140a and 140b
thereof positioned respectively jective lens driving device nonlinear as
shown in  opposite the gaps 136a and 136b of the outer Fig. 16, which may
cause inconvenience to control  projection 132. the movement of the
objective lens driving device.   50  In the second embodiment, the track
control In the first embodiment, i.e., a basic embodi-  coils 106 are wound
respectively on the back ment, back yokes 138a and 138b are disposed
yokes 138 and are disposed fixedly respectively in opposite to the poles of
the permanent magnet 111  the gaps 136a and 136b of the outer projection
132 as shown in Fig. 9 in an enlarged view. Accord-    of the base yoke 102
opposite to the permanent ingly, when the permanent magnet 111 is moved in
55   magnet 111. the direction of an arrow X1 for focus control, the    The
operation of the objective lens driving de- restorative force F tending to
pull back the perma-  vice in the second embodiment thus constructed nent
magnet 111 acts on the permanent magnet       will be described
hereinafter. 5    9                  EP 0 322 462 B1                     10
Similarly to the operation of the first embodi-          a driving
mechanism for driving said hold- ment, a desired control current is
supplied to the       er (101) in turning and sliding motions to con- focus
control coil 105 to slide the armature holder      trol focusing and
tracking a light beam emitted in either of directions of a double-head
arrow A       through the objective lens (103) in a spot of ig. 19) for the
focus control movement of the    5      light focused on an optical
information record- objective lens 3.
ing medium: A desired current is supplied to the track con-          said
driving mechanism comprising trol coils 106a and 106Gb to turn the armature
holder         a permanent magnet (111) provided on 1 in either of
directions of a double-head arrow B       said holder; (Fig. 18) for the
track control movement of the   10         a base yoke (102) comprising a
stator unit objective lens 103.                                      (132
a, b) opposite to the pole surfaces of said In the second embodiment, since
the perma-            permanent magnet (111) and having gaps (136 nent
magnet 111 is disposed with the recesses            a, b) formed in the
circumference thereof so as 140a and 140b thereof respectively opposite the
to extend in parallel with the support shaft gaps 136a and 136b of the base
yoke 102, the   is        (112); magnetic flux gradient on the
circumference of the           track control coils (106 a, b) for tracking
permanent magnet 111 changes when the armature           the spot of light
on an information recording unit represented by the armature holder 101 is
track formed in the optical information record- turned in either of the
directions of the arrow B,       ing medium by turning said holder (101);
and then a restorative force tending to restore the   20     a focus
control coil (105) for sliding said armature unit to its original position
acts on the       holder (101) along the support shaft (112) to permanent
magnet 111, which enables the reten-           focus the light beam in a
spot of light on the tion of the center of track control movement of the
information recording surface of the medi- armature holder 101.
um,disposed in the space, and fixed to said In retaining the center of
track control move-   25   base yoke (102); ment of the armature holder 101
with the recesses            said track control coils (106 a, b) being 140a
and 140b of the permanent magnet 111, and           disposed in a space
including the gaps formed the gaps 136a and 136b in the base yoke 102, it
is        between said permanent magnet (111) and preferable for the
stabilization of the driving effi-    said base yoke (102), and being fixed
to said ciency and the retention of the center to determine   30  base yoke
(102); the values of the central angle [err] of the recesses
characterized in that 140a and 140b of the permanent magnet 111 and
said permanent magnet (111) is magne- the central angle [err] of the gaps
136a and 136b           tized in directions substantially perpendicular
shown in Fig. 20 so that an inequality [err] is     to the axis of the
support shaft (112) with a satisfied.
35       plurality of pairs of magnetic poles (111 a- d); and Capability of
Exploitation in Industry                       the gaps (136 a, b) formed
in the circum- ference of said base yoke (102) confront at As is apparent
from the foregoing description,       least one of boundaries between the
magnetic the objective lens driving device in accordance with   40  poles
(111 a - d) of said permanent magnet the present invention is useful as a
lens positioning     (111). mechanism for controlling the objective lens of
an 



optical information recording system to correct the   2. An objective lens
driving device according to focusing and tracking errors of the objective
lens.       Claim 1, wherein the boundaries between the Particularly, the
objective lens driving device elimi-  45  magnetic poles of said annular
permanent nates unnecessary members to facilitate the as-          magnet
and the gaps formed in said base yoke sembling work, is improved in
reliability, and is        are arranged symmetrically with respect to the
suitable for the highly accurate positioning of the      axis of the
support shaft, and said annular lens.
permanent magnet has at least four bound- so      aries. Claims 3. An
objective lens driving device according to 1. An objective lens driving
device comprising:          Claim 1, wherein said annular permanent mag- a
armature holder (101) rotatably and             net is disposed with one of
the boundaries slidably supported by a support shaft (112);  55
between the magnetic poles opposite one of an objective lens (103) mounted
on said          the gap formed in said base yoke. armature holder (10) at
an eccentric position with respect to the support shaft (112); and 6    9
EP 0 322 462 B1                     10 Similarly to the operation of the
first embodi-          a driving mechanism for driving said hold- ment, a
desired control current is supplied to the       er (101) in turning and
sliding motions to con- focus control coil 105 to slide the armature holder
trol focusing and tracking a light beam emitted [err] in either of
directions of a double-head arrow A       through the objective lens (103)
in a spot of ig. 19) for the focus control movement of the    5     light
focused on an optical information record- objective lens 3.
ing medium; A desired current is supplied to the track con-          said
driving mechanism comprising. trol coils 106a and 106b to turn the armature
holder         a permanent magnet (111) provided on 1 in either of
directions of a double-head arrow B       said holder; (Fig. 18) for the
track control movement of the   10         a base yoke (102) comprising a
stator unit objective lens 103.                                      (132
a, b) opposite to the pole surfaces of said In the second embodiment, since
the perma-           permanent magnet (111) and having gaps (136 nent
magnet 111 is disposed with the recesses            a, b) formed in the
circumference thereof so as 140a and 140b thereof respectively opposite the
to extend in parallel with the support shaft gaps 136a and 136b of the base
yoke 102, the   15        (112); magnetic flux gradient on the
circumference of the           track control coils (106 a, b) for tracking
permanent magnet 111 changes when the armature           the spot of light
on an information recording unit represented by the armature holder 101 is
track formed in the optical information record- turned in either of the
directions of the arrow B,       ing medium by turning said holder (101);
and then a restorative force tending to restore the   20     a focus
control coil (105) for sliding said armature unit to its original position
acts on the       holder (101) along the support shaft (112) to permanent
magnet 111, which enables the reten-           focus the light beam in a
spot of light on the tion of the center of track control movement of the
information recording surface of the medi- armature holder 101.
um,disposed in the space, and fixed to said In retaining the center of
track control move-   25   base yoke (102); ment of the armature holder 101
with the recesses            said track control coils (106 a, b) being 140a
and 140b of the permanent magnet 111, and           disposed in a space
including the gaps formed the gaps 136a and 136b in the base yoke 102, it
is       between said permanent magnet (111) and preferable for the
stabilization of the driving effi-    said base yoke (102), and being fixed
to said ciency and the retention of the center to determine   30  base yoke
(102); the values of the central angle [err]of the recesses
characterized in that 140a and 140b of the permanent magnet 111 and
said permanent magnet (111) is magne- the central angle [err] of the gaps
136a and 136b           tized in directions substantially perpendicular
shown in Fig. 20 so that an inequality [err] is      the axis of the
support shaft (112) with a satisfied.
35       plurality of pairs of magnetic poles (111 a- d); and Capability of
Exploitation in Industry                      the gaps (136 a, b) formed in
the circum- ference of said base yoke (102) confront at 



As is apparent from the foregoing description,       least one of
boundaries between the magnetic the objective lens driving device in
accordance with   40  poles (111 a - d) of said permanent magnet the
present invention is useful as a lens positioning    (111). mechanism for
controlling the objective lens of an optical information recording system
to correct the  2. An objective lens driving device according to focusing
and tracking errors of the objective lens.      Claim 1, wherein the
boundaries between the Particularly, the objective lens driving device
elimi-  45  magnetic poles of said annular permanent nates unnecessary
members to facilitate the as-          magnet and the gaps formed in said
base yoke sembling work, is improved in reliability, and is        are
arranged symmetrically with respect to the suitable for the highly accurate
positioning of the      axis of the support shaft, and said annular lens.
permanent magnet has at least four bound- so      aries. Claims 3. An
objective lens driving device according to 1. An objective lens driving
device comprising:          Claim 1, wherein said annular permanent mag- a
armature holder (101) rotatably and             net is disposed with one of
the boundaries slidably supported by a support shaft (112);  55     between
the magnetic poles opposite one of an objective lens (103) mounted on said
the gap formed in said base yoke. armature holder (10) at an eccentric
position with respect to the support shaft (112); and 6 *   C   L   M   S
*    11                 EP 0 322 462 B1                          12 4. An
objective lens driving device according to      10. An objective lens
driving device according to Claim 1 or 2, wherein said annular permanent
Claim 9, wherein the gaps are formed symmet- magnet is disposed with the
two of the bound-         rically in said base yoke, and the plate-shaped
aries between the magnetic poles thereof op-          yoke is fixedly and
symmetrically arranged on posite one of the gaps formed in said base    5
said base yoke opposite to said permanent yoke.
magnet. 5. An objective lens driving device according to      11. An
objective lens driving device according to each of claims 1-4, wherein said
focus control        Claim  1, wherein said permanent magnet is coil and
said track control coils are disposed   10   formed in the shape of a ring,
provided in the within the space between said permanent mag-
circumference thereof with recesses, and is net and said base yoke so that
effective mag-         disposed with the recesses opposite the gaps netic
fluxes intersect with each other.               formed in the yoke surface
of said base yoke. 6. An objective lens driving device according to   15
12. An objective lens driving device according to Claim 1, wherein said
permanent magnet has            Claim 11, wherein the recesses formed in
said an annular shape, the yoke surface of said            annular
permanent magnet are arranged sym- base yoke facing said permanent magnet
is             metrically with respect to the axis of the sup- concentric
with said permanent magnet, the            port shaft, and the gaps formed
in said base gaps are provided in the direction of the outer   20  yoke are
symmetrical with respect to the axis circumference of said permanent
magnet, and           of the support shaft. plate-shaped yokes are fixedly
arranged on the outer circumference of said base yoke at the      13. An
objective lens driving device according to gaps opposite said permanent
magnet.                  Claim 11 or 12, wherein said annular perma- 25
nent magnet is magnetized radially substan- 7. An objective lens driving
device according to         tially perpendicularly to the axis of the
support Claim  6, wherein said focus control coil is          shaft. formed
in the shape of a ring and is disposed fixedly so that a current flows
therethrough in   14. An objective lens driving device according to the
direction of the inner circumference of said   30  Claim 11 or 12, wherein
said track control coils permanent magnet and perpendicularly to the
are wound on said plate-shaped yokes, and axis of the support shaft, and
said track control     the plate-shaped yokes are provided fixedly in coils
are formed in a rectangular shape and           the gaps in said base yoke
so that a current are mounted on the plate-shaped yokes op-
flows through said track control coils in the posite to said permanent
magnet so that some   35     direction of the axis of the support shaft. 



sides thereof are substantially parallel with the axis of the support
shaft.                        15. An objective lens driving device
according to Claim 11 or 12, wherein said annular perma- 8. An objective
lens driving device according to          nent magnet is magnetized
radially substan- Claim 6 or 7, wherein the gaps are fixedly and   40
tially perpendicularly to the axis of the support symmetically arranged on
said base yoke, and          shaft, said track control coils are wound on
the the plate-shaped yokes are fixedly and sym-           plate-shaped
yokes, and  the  plate-shaped metrically arranged on said base yoke.
yokes are provided fixedly in the gaps in said base yoke so that a current
flows through said 9. An objective lens driving device according to   45
track control coils in the direction of the axis of Claim  6, wherein said
focus control coil is         the support shaft. formed in the shape of a
ring and is disposed fixedly so that a current flows therethrough in
Patentanspruche the direction of the inner circumference of said permanent
magnet and perpendicularly to the   50   1. Antriebsvorrichtung einer
Objektiviinse mit: axis of the support shaft, said track control
einem Ankerhalter (101), der drehbar und ver- coils are formed in a
rectangular shape, and          schiebbar von einer Tragwelle (112)
gehalten the plate-shaped yokes are fixed to said base        ist; yoke
opposite to said permanent magnet with           einer Objektiviinse (103),
die am Ankerhalter some of the sides thereof substantially in par-  55
(10) in einer exzentrischen Position gegen~ber allel with the axis of the
support shaft.             der Tragwelle (112) befestigt ist; und einem
Antriebsmechanismus zum Antrieb des Halters (101) in Dreh- und
Schiebebewegun- 7    13                 EP0322462B1
14 gen, um die Brennweiteneinstellung und die       4. Antriebsvorrichtung
einer Objektiviinse nach FUhrung eines durch die Objektiviinse (103)
Anspruch 1 oder 2, bei welcher der ringf6rmi- ausgesandten Lichtstrahls in
einem auf ein op-       ge Permanentmagnet so angeordnet ist, daB tisches
Informationsaufzeichnungsmedium  fo-         zwei der Grenzen zwischen den
Magnetpolen kussierten Lichtpunkt zu steuern;           5        einer der
im Basisjoch ausgebildeten Spalte wobei die Antriebseinrichtung umfalt
gegenoberliegen. einen am Halter vorgesehenen Permanentma- gneten (111);
5. Antriebsvorrichtung einer Objektiviinse nach je- ein Basisjoch (102) mit
einer Statoreinheit          dem der AnsprUche 1 bis 4, bei welcher die
(132a, b), die gegenUber den Polflachen des   io
Brennweitensteuerungsspule  und  die Spur- Permanentmagneten (11)
angeordnet ist, und          steuerungsspulen innerhalb des Raumes zwi- mit
Spalten (136a, b), die in dessen Mantel          schen dem
Permanentmagneten und dem Ba- derart ausgebildet sind, daB sie parallel zur
sisjoch angeordnet sind, so daB sich effektive Tragwelle (112) verlaufen;
MagnetfliUsse gegenseitig schneiden. Spursteuerungsspulen (106a, b) zur
FUhrung   15 des Lichtpunktes auf einer im optischen Infor-   6.
Antriebsvorrichtung einer Objektivlinse nach mationsaufzeichnungsmedium
ausgebildeten           Anspruch 1, bei welcher der Permanentmagnet
Informationsaufzeichnungsspur durch Drehen           eine Ringform besitzt,
die Jochoberfliche des des Halters (101);
dem Permanentmagneten gegenuberliegenden eine Brennweitensteuerungsspule
(105) zum    20      Basisjochs gegeniber dem Permanentmagne- Verschieben
des Halters (101) entlang der            ten konzentrisch verlauft, die
Spalte in der Tragwelle (112), um den Lichtstrahl in einem         Richtung
des AuBenumfanges des Permanent- Lichtpunkt auf der
Informationsaufzeichnungs-        magneten vorgesehen sind und
plattenformige oberflache des Mediums, im Raum angeordnet           Jochs
am  AuBenumfang des Basisjochs an und am Basisjoch (102) fixiert, zu
fokussieren;   25  den gegenUber dem Permanentmagneten lie- wobei die
Spursteuerungsspulen (106a, b) in          genden Spalten fest angeordnet
sind. einem Raum angeordnet sind, der die Spalte einschlielt, die zwischen
dem Permanentma-       7. Antriebsvorrichtung elner Objektiviinse nach
gneten (111) und dem Basisjoch (102) ausge-          Anspruch 6, bei
welcher die Brennweitensteue- bildet sind, und am Basisjoch (102) fixiert
sind;   30  rungsspule in der Form eines Ringes ausgebil- dadurch
gekennzeichnet, daB                          det und fest angeordnet ist,
so daB ein Strom 



der Permanentmagnet (111) in Richtungen im           durch diese in
Richtung des inneren Umfanges wesentlichen rechtwinklig zur Achse der Trag-
des Permanentmagneten und rechtwinklig zur welle (112) be! einer Vielzahl
von Paaren von        Achse der Tragwelle fliel3t, und die Spursteue-
Magnetpolen (11 la bis d) magnetisiert ist; und    35  rungsspulen
rechtwinklig ausgebildet und an die im Umfang des Basisjochs (102)
ausgebil-         den plattenformigen Jochs gegenUber dem deten Spalte
(136a, b) mindestens einer der          Permanentmagneten befestigt sind,
so daB de- Grenzen zwischen den Magnetpolen (lla bis           ren einige
Seiten im wesentlichen parallel zur d) des Permanentmagneten (111)
gegenaber-            Achse der Tragwelle verlaufen. liegen.
40 8. Antriebsvorrichtung einer Objektiviinse nach 2. Antriebsvorrichtung
einer Objektivlinse nach         Anspruch 6 oder 7, bei welcher die Spalte
fest Anspruch 1, bei welcher die Grenzen zwischen         und symmetrisch
am  Basisjoch angeordnet den Magnetpolen des ringf6rmigen Perma-
und die plattenf6rmigen Jochs fest und sym- nentmagneten und die im
Basisjoch ausgebil-  45      metrisch am Basisjoch angeordnet sind. deten
Spalte symmetrisch gegenUber der Ach- se der Tragwelle angeordnet sind und
der ring-   9. Antriebsvorrichtung einer Objektiviinse nach formnige
Permanentmagnet mindestens vier             Anspruch 6, bei welcher die
Brennweitensteue- Grenzen besitzt.
rungsspule die Form eines Rings besitzt und 50      fixiert angeordnet ist,
so daB ein Strom durch 3. Antriebsvorrichtung einer Objektiviinse nach
diese in Richtung des inneren Umfangs des Anspruch 1, bei welcher der
ringf6rmige Per-         Permanentmagneten und rechtwinklig zur Ach-
manentmagnet so angeordnet ist, daB eine der         se der Tragwelle
fliel3t, die Spursteuerungsspu- Grenzen zwischen den Magnetpolen einem der
len rechtwinklig geformt sind und die platten- irn Basisjoch ausgebildeten
Spalte gegenUber-  55    formigen Jochs am Basisjoch gegen~ber dem liegt.
Permanentmagneten fixiert sind, wobel einige von deren Seiten im
wesentlichen parallel zur Achse der Tragwelle verlaufen. 8    15
EP 0 322 462 B1                          16 10. Antriebsvorrichtung  einer
ObjektivIinse nach            un m6canisme d'entratnement pour entraf-
Anspruch 9, bei welcher die Spalte symme-             ner ledit support
(101) en des mouvements de trisch im Basisjoch ausgebildet sind und das
rotation et de coulissement afin de commander plattenformige Joch fest und
symmetrisch am           la mise au point et I'alignement d'un faisceau
Basisioch gegen~ber dem  Permanentmagne-   5          lumineux 6mis a
travers l'objectif (103) en un ten angeordnet ist.
point lumineux focalise sur un support d'enre- gistrement d'information
optique; 11. Antriebsvorrichtung einer Objektiviinse nach             ledit
mecanisme d'entralhement compre- Anspruch 1, bei welcher der
Permanentmagnet           nant: in der Form eines Ringes ausgebildet ist,
der  tO         un aimant permanent (111) dispos6 sur in seinem Umfang mit
Aussparungen versehen            ledit support; ist, und so angeordnet ist,
daB die Aussparun-            une culasse support (102) comprenant une gen
gegenUber den in der Jochoberflache des           unite stator (132 a, b) a
I'oppose des surfaces Basisjochs ausgebildeten Spalten liegen.
polaires dudit aimant permanent (111) et pour- is      vue de fentes (136
a, b) situees sur sa circon- 12. Antriebsvorrichtung  einer Objektiviinse
nach         ference de fagon a s'6tendre parallelement a Anspruch 11, bei
welcher die im ringf6rmigen          l'arbre support (112);
Permanentmagneten ausgebildeten Aussparun-                des bobines de
commande d'alignement gen symmetrisch zur Achse der Tragwelle an-
(106 a, b) pour aligner le point lumineux sur geordnet sind und die im
Basisjoch ausgebil-  20      une piste d'enregistrement d'information
situ6e deten Spalte symmetrisch zur Achse der Trag-          sur ledit
support d'enregistrement d'informa- welle verlaufen.
tion optique par rotation dudit support (101); une bobine de commande de
focalisation 13. Antriebsvorrichtung  einer Objektiviinse nach
(105) pour faire coulisser ledit support (101) le Anspruch 11 oder 12, bei
welcher der ringf6r-  25     long de l'arbre support (112) afin de
focaliser mige Permanentmagnet im wesentlichen recht-          le rayon
lumineux sous la forme d'un point winklig zur Achse der Tragwelle radial
magne-         lumineux sur la surface d'enregistrement d'in- 



tisiert ist.                                          formation du support,
situe dans la cavite, et fixe sur ladite culasse support (102); 14.
Antriebsvorrichtung  einer Objektiviinse nach   30       lesdites bobines
de commande d'aligne- Anspruch 11 oder 12, bei welcher die Spur-
ment (106a,b) etant disposees dans une cavit6 steuerungsspulen auf
plattenformigen Jochs            comprenant les fentes formees entre ledit
ai- gewickelt sind und die plattenformigen Jochs          mant permanent
(111) et ladite culasse support in den Spalten im Basisjoch so befestigt
sind,        (102), et 6tant fixees sur ladite culasse support daO ein
Strom durch die Spursteuerungsspulen   35     (102); in Richtung der Achse
der Tragwelle flieit.               caract6rise en ce que ledit aimant
permanent (111) est magn6ti- 15. Antriebsvorrichtung einer Objektivlinse
nach          se dans des directions pratiquement perpendi- Anspruch 11
oder 12, bei welcher der ringf6r-         culaires a l'axe de l'arbre
support (112) avec mige Permanentmagnet im wesentlichen recht-  40
une pluralite de paires de p6les magnetiques winklig zur Achse der
Tragwelle radial magne-         (111 a a d); et tisiert ist, die
Spursteuerungsspulen auf die            les fentes (136 a, b) realisees sur
la cir- plattenfbrmigen Jochs gewickelt sind und die          conference de
ladite culasse support (102) plattenformigen Jochs in den Spalten im Ba-
sont situ6es en face d'au moins une des fron- sisjoch befestigt sind, so
dal ein Strom durch   45   tieres entre les p6les magn6tiques (111 a a d)
die Spursteuerungsspulen  in Richtung  der            dudit aimant
permanent (111). Achse der Tragwelle fliel3t. 2. Dispositif d'entrainement
d'objectif selon la re- Revendicatlons
vendication 1, dans loquel les frontieres entre so      les poles
magnetiques dudit aimant permanent 1. Dispositif d'entraihement d'objectif
comprenant        annulaire et les fentes form~es sur ladite culasse
support sont disposees symetrique- une armature support (101) support6e de
ment par rapport a I'axe de l'arbre support, et fagon mobile en rotation et
de fagon coulissan-       ledit aimant permanent annulaire presente au te
par un arbre support (112);               55       moins quatre frontieres.
un objectif (103) mont6 sur ladite armature support (10) dans une position
excentree par      3. Dispositif d'entrainement d'objectif selon la re-
rapport a l'arbre support (112); et                   vendication 1, dans
lequel ledit aimant perma- 9    17                  EP 0 322 462 B1
18 nent annulaire est dispos6 de telle facon quo          laire et est
disposee a demeure afin qu'un l'une des frontieres sdparant les p8les
magne-         courant la traverse dans le sons de la periphe- tiques soit
a l'oppos6 de l'une des fentes             rie interne dudit aimant
permanent et perpendi- form6e sur ladite culasse support.
culairement & I'axe de I'arbre support, lesdites 5       bobines de
commande d'alignement sont de 4. Dispositif d'entramnement d'objectif selon
la re-      forme rectangulaires, et les culasses en forme vendication 1 ou
2, dans lequel ledit almant           de plaques sont fixees sur ladite
culasse sup- permanent annulaire est dispos6 de tolle facon         port a
l'oppose dudit aimant permanent, plu- que deux frontibres s6parant ses
p8les magnd-          sleurs de leurs cotes etant pratiquement paral-
tiques soient a l'oppos6 de l'une des fentes   io     leles a l'axe de
l'arbre support. formee sur ladite culasse support. 10. Dispositif
d'entraihement d'objectif selon la re- 5. Dispositif d'entra~nement
d'objectif selon cha-         vendication 9, dans lequel les fentes sont
r6ali- cune des revendications 1 a 4, dans lequel             s6es
sym6triquement dans ladito culasse sup- ladite bobine de commande de
focallsation et   is      port, et les culasses en forme de plaques sont
ladite bobine d'alignement sont sItu~es A I'Intd-      disposees a demeure
et de facon symdtrique nour de la cavit6 entre ledit aimant permanent
sur ladite culasse support a l'oppos6 dudit et ladite culasse support de
telle fagon que           aimant permanent. leurs flux magn6tiques
efficaces se coupent l'un l'autre.                                 20   11.
Dispositif d'entrainement d'objectif selon la re- vendication 1, dans
loquel ledit aimant perma- 6. Dispositif d'entrainement d'objectif selon la
re-       nent est de forme annulaire, pourvu de cavit6s vendication 1,
dans lequel ledit aimant perma-         sur sa circonf6rence, et est
dispos6 de telle 



nent est de forme annulaire, la face de la            facon que les cavites
solent a l'oppos6 des culasse de ladite culasse support situee face   25
fentes situees sur la face de la culasse de audit aimant permanent est
concentrique avec           ladite culasse support. ledit aimant permanent,
les fentes sont dispo- sees dans le sens de la p6riph6rie externe
12. Dispositif d'entraneoment d'objectif selon la re- dudit aimant
permanent, et des culasses en             vendication 11, dans lequel les
cavit6s reali- forme de plaques sont disposees A demoure   30         sees
sur ledit aimant permanent annulaire sont sur la p6ripherie externe de
ladite culasse sup-       situees symetriquement par rapport a l'axe de
port sur les fentes opposeos audit aimrant per-       I'arbre support, et
les fentes r6alis es sur ladi- manent.
to culasse support sont sym6triques par rap- port a l'axe de l'arbre
support. 7. Dispositif d'entrainement d'objectif selon la re-   35
vendication 6, dans lequel ladite bobine de        13. Dispositif
d'entraInement d'objectif selon la re- commando de focalisation est de
forme annu-            vendication 11 ou 12, dans lequel ledit aimant laire
et est disposee a demeure afin qu'un             permanent est magnetis6
dans le sens radial courant y circule dans le sens de la periph6rie
pratiquement perpendiculairement a l'axe de interne dudit aimant permanent
et perpendi-  40       I'arbre support. culairement a l'axe de I'arbre
support, et lesdi- tes bobines de commando d'alignement sont          14.
Dispositif d'entratnement d'objectif selon la re- de forme rectangulaire et
sont mont6es sur les         vendication 11 ou 12, dans lequel lesdites bo-
culasses en forme de plaques a l'oppos6 dudit          bines de commande
d'alignement sont enrou- aimant permanent de facon a ce que plusieurs   45
ldes autour desdites culasses en forme de de leurs c8t6s soient
pratiquement paralleles a        plaques, et les culasses en formo de
plaques l'axe de l'arbre support.                              sont mont6es
a demeure dans les fentes de ladite culasse support de telle facon qu'un 8.
Dispositif d'entrainement d'objectif selon la re-       courant traverse
lesdites bobines de comman- vendication 6 ou 7, dans loquel les fentes sont
50   de d'alignement dans le sons de I'axe de l'ar- dispos6es a demeure et
de fagon sym6trique             bre support. sur ladite culasse support, et
les culasses en forme de plaques sont fixees a demeure et de       15.
Dispositif d'entrainement d'objectif selon la re- fagon symetrique sur
ladite culasse support.           vendication 11 ou 12, dans lequel ledit
aimant 55       permanent est magnetise dans le sons radial 9. Dispositif
d'entrahnement d'objectif selon la re-       pratiquement
perpendiculairement a l'axe de vendication 6, dans lequel ladite bobine dq
l'arbre support, lesdites bobines de commande commande de focalisation est
de formo annu-            d'alignement sont enroulees autour desdites 10
19                 EP 0 322 462 B1                     20 culasses en forme
de plaques, et les culasses en forme de plaques sont mont6es a demeure dans
les fentes de ladite culasse support de telle fagon qu'un courant traverse
lesdites bo- bines de commande d'alignement dans le sens   5 de l'axe de
I'arbre support. 10 15 20 25 30 35 40 45 50 55    


