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need troublesome adjusting work for each optical component and a relatively
large space in which the The present Invention relates generally to a disc
various optical components are disposed and moved player optical head
device, and more particularly, to  in the directions along the optical axis
of the objective an optical head device which causes a light beam to   5
lens and perpendicular to the optical axis of the ob- impinge upon an
optical record disc and guides the  jective lens. light beam from the
optical record disc to a photode-  In view of this, as disclosed in
EP-A-0258450, tector for reproducing Information recorded on the  there has
been proposed an optical head device hav- optical record disc and is
furtheroperative to maintain  ing an integrated light generating and
receiving unit the light beam incident upon the optical record disc in  10
which comprises a semiconductorsubstrate on which correct tracking and
focus relations to a record track  a photodetector, a semiconductor laser,
and a prism formed on the optical record disc.                 fordirecting
a laser light beam generated by the sem- In an optical disc player for
reproducing informa-  iconductorlaserto the outside of the unit to be
caused tion recorded on an optical record disc, an optical  to impinge upon
the optical record discandforguiding head device is provided for
constituting an optical ar-  15  a reflected laser light beam obtained from
the optical rangement to read information from a record track  record disc
to the photodetector, as an optical head formed on the optical record disc
by the use of a laser  device intended for avoiding the above mentioned
light beam impinging upon the record track. The opt-  disadvantage. ical
head device is required to produce the laser light  In such an optical head
device provided with the beam, cause the laser light beam to impinge upon
the   20  integrated light beam generating and detecting unit as record
track, which is usually very narrow in width, so  described above, the
integrated light beam generat- as to track the same, and guide properly a
reflected  ing and detecting unit, a single mirror and an objective laser
light beam obtained from the optical record disc  lens are supported in
common a support member. to a photodetector. Further, the optical head
device Is  The laser light beam which is generated by the sem- also
required to maintain the laser light beam incident  25  iconductor laser
and directed by the prism to the out- upon the optical record disc in
correct focus and  side of the unit Is reflected by the mirror disposed on
tracking relation to the record track on the optical re-  an optical axis
of the objective lens to enter the ob- cord disc.
jective lens and caused to impinge upon the optical US-A-3882317 discloses
an apparatus for read-   record disc through the objective lens. Then, the
re- ing a rotating disc-shaped record carrier containing   30  . flected
laser light beam from the optical record disc signals coded in optical
form. The apparatus includes  returns through the objective lens and
reflected by a source of radiation and a first mirror. A beam of ra-  the
mirror to enter the prism of the integrated light diation emitted by the
source and following a U-shap-  beam generating and detecting unit. In the
integrated ed path impinges on the first mirror which reflects the  light
beam generating and detecting unit, the reflect- beam to the record
carrier. A beam-splitting element  35  ed laser light beam is guided by the
prism to the pho- and a second mirror are disposed at the bends of the
todetector. U-shape, while behind the half-silvered mirror is ar-  The
support member supporting the integrated ranged a detector unit which
receives a radiation  light beam generating and detecting unit, the single
beam reflected at the record carrier. The U-shaped  mirror and the
objective lens in common is mounted configuration lies in a plane which
extends parallel to  40  on a driving mechanism and moved by the driving
the plane of rotation of the record carrier, the opening  mechanism in both
the direction along the optical axis of the U facing the interior of the
apparatus. The U-  of the objective lens and the direction perpendicular
shape is intended to reduce the bulk of the apparatus  to the optical axis
of the objective lens, so that the las- in the radial direction, relative
to prior apparatuses in  er light beam incident to the optical record disc
which the source of radiation, half-silvered mirror and   45  through the
objective lens is subjected to a focus ser- pivotable mirror were arranged
in a straight line par-  vocontrol by which the laser light beam incident
upon allel to the record carrier.                       the optical record
disc is controlled to be maintained For fulfilling the requirements set out
in the sec-  In correct focus relation to a record track formed on ond
paragraph above, optical head devices can com-  the optical record disc and
subjected also a tracking prise a precise arrangementof various optical
compo-  50  servocontrol by which the laser light beam incident nents
including a semiconductor laser for generating  upon the optical record
disc is shifted in the direction a laser light beam, an objective lens
disposed for fac-  perpendicular to the optical axis of the objective lens
ing the optical record disc, other lenses, mirrors,  to be maintained In
correct tracking relation to there- prisms, photodetecting elements and so
on, which is  cord track formed on the optical record disc. supported to be
movable in both directions along an   55  As described above, in the
previously proposed optical axis of the objective lens and perpendicular to
optical head device having the integrated light beam the optical axis of
the objective lens. This results in a  generating and detecting unit, since
an optical system disadvantage that the optical head device is apt to  for
causing the laser light beam to impinge upon the 2   



3                   EP 0 339 900 B1                  4 optical record disc
and receiving the reflected laser  detecting unit being supported by a
common support- light beam from the optical record disc is constituted  ing
member, and a driving mechanism for moving the with the integrated light
beam generating and detect-  movable optical assembly in both a first
direction ing unit, the single mirror and the objective lens each  along
the optical axis of the finite-magnification ob- supported in common by the
support member, por-   5   jective lens and a second direction
substantially per- tions requiring troublesome adjustments are reduced
pendicular to the first direction, characterised in that and the device
occupies a relatively small space.   the light beam generating means is
arranged such However, In the optical head device having the in-  that the
light beam generated thereby is directed tegrated light beam generating and
detecting unit,  therefrom substantially perpendicular to the optical since
an optical path formed between the Integrated   10  axis of said objective
lens; that the prism is arranged light beam generating and detecting unit
and the ob-  on the semiconductor substrate with its semi- jective lens is
changed in direction once at the mirror,  transparent surface facing the
light beam generating the Integrated light beam generating and detecting
means and inclined relative to the semiconductor unit has to be disposed to
have its longitudinal direc-  substrate to reflect the light beam generated
by the tion along the optical axis of the objective lens and   15  light
beam generating means in a direction substan- further, in the case where
the optical path from the in-  tially parallel to the the optical axis of
said objective tegrated light beam generating and detecting unit to  lens;
and that the movable optical assembly further the objective lens is made
relatively long so that the  includes second light reflecting means for
reflecting numerical aperture of the objective lens Is selected to  the
light beam reflected by the semi-transparent sur- be sufficiently large,
the space between the mirror  20  face of the prism in a direction towards
the first light and the objective lens becomes relatively large. Con-
reflecting means, whereby the light beam is reflected sequently, the size
of the device in the direction along  further by the first light reflecting
means in a direction the optical axis of the objective lens, that Is, the
thick-  to enter the finite-magnification objective lens for fo- ness of
the device, Is not reduced enough so that the  cusing by the
finite-magnification objective lens onto device can not be miniaturized in
overall thickness.  25  the optical record disc, the second light
reflecting Further, although the optical path for the laser light  means
being further arranged such that a light beam beam can be adjusted be means
of adjusting only the  reflected from the optical record disc and passing
mirror, the degree of freedom in adjustmentofthe mir-  through the
finite-magnification objective lens and roristoo large and therefore it is
difficultto adjust pre-  reflected by the first light reflecting means in a
direc- cisely the optical path for the laser light beam.  30  tion towards
the second light reflecting means is re- Fig. 7 of Funkschau, No. 20, Sept
83, Munchen,   flected by the second light reflecting means in a di- DE,
pages 77-80 illustrates a laser scanning head.  rection towards the
semi-transparent surface of the Linearly polarised light from a laser diode
is focused  prism to pass into the prism to be received by the pho- Into a
parallel beam with the aid of an adjustable col-  todetecting means of the
light beam generating and limator lens and then conducted to a prism.
Because   35   detecting unit. its direction of polarisation is adjusted to
be perpen-  In the hereinafter described and illustrated em- dicular to the
plane of incidence, the light is reflected  bodiments of optical head
devices, an optical head by a polarisation layer and deflected (towards the
device is provided in which a light beam is caused to right in Fig. 7).
After total reflection at the end face (on  impinge upon a optical record
disc and maintained in the right in Fig. 7) the light emerges from the
prism,  40  correct focus and tracking relation to a record track passes
through a waveplate and then reaches a fo-   formed on the optical record
disc and the light beam cusing objective. This objective focuses the light
onto  from the optical record disc is guided to a photode- a compact disc.
The light is reflected by the compact  tecting portion so that a detection
output of informa- disc and passes back along the same path to the po-
tion recorded on the optical record disc is obtained larisation layer in
the prism where it is transmitted   45  from the photodetecting portion.
The device is minia- and, after being reflected three times, reaches a pho-
turized sufficiently so as to be reduced effectively in todiode matrix.
overall size, especially, in overall thickness. According to the present
invention there is provid-  The described and illustrated embodiments fur-
ed a disc player optical head device, the device com-  ther provide a disc
player optical head device, by prising a movable optical assembly including
a finite-  50   which a light beam is caused to Impinge upon an opt-
magnification objective lens whose optical axis Is  ical record discand is
maintained in correctfocus and positioned to face, in use, an optical
record disc; first  tracking relation to a record track formed on the opt-
light reflecting means; a light beam generating and  ical record disc and
the light beam from the optical re- detecting unit containing a
semiconductor substrate  cord disc is guided to a photodetecting portion so
that provided with photodetecting means, light beam gen-  55   a detection
output of information recorded on the opt- erating means and a prism having
a semi-transparent  ical record disc is obtained from the photodetecting
surface, said finite-magnification objective lens, first  portion, and
which has an optical path arrangement light reflecting means and light beam
generating and  miniaturized in overall thickness in which an optical 3  
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beam can be adjusted easily and  present Invention will now be described,
by way of ex- both a focus servocontrol for maintaining the light  ample
only, with reference to the accompanying beam incident upon the optical
record disc in correct  drawings, in which:- focus relation to the record
track and a tracking ser-  Fig. 1 is a schematic perspective view showing
vocontrol for maintaining the light beam incident upon   5  an embodiment
of optical head device for use in the optical record disc in correct
tracking relation to  a disc player according to the present invention; the
record track are carried out properly.           Fig. 2 is a perspective
view showing a configura- The embodiments of optical head device allow a
tion in a case of the embodiment shown in Fig. 1; light beam, which Is
forced to impinge upon an optical  Fig. 3 is an exploded perspective view
of the con- record disc, to be maintained in correct focus and   10
figuration shown in Fig. 2; tracking relation to a record track formed on
the opt-  Fig. 4 is a cross-sectional view showing one ex- ical disc.
Furthermore, the light beam reflected from  ample of a movable optical
assembly used in the the optical record disc is guided to a photodetecting
embodiment shown on Fig. 1; portion so that a detection output of
information re-  Fig. 5 is an enlarged cross-sectional view show- corded on
the optical record disc is obtained from the   15  ing a light beam
generating and detecting unit photodetecting portion. The device avoids the
several  and a package containing the light beam gener- disadvantages and
problems encountered with the      ating and detecting unit, together with
other opt- prior art discussed previously.                      ical
elements, employed in the movable optical In the preferred constructions of
optical head de-  assembly shown in Fig. 4; vice, since the light beam
generated by the light beam   20  Fig. 6 is a cross-sectional view showing
another generator contained in the light beam generating and  example of a
movable optical assembly used in detecting unit enters the
finite-magnification objec-  the embodiment shown on Fig. 1; tive lens
through an optical path which is changed in  Fig. 7 is an illustration used
for explaining produc- direction twice at the first and second light
reflecting  tion of a focus error signal based on detection means and the
light beam coming from the outside of  25  outputs obtained from the a
light beam generat- the light beam generating and detecting unit is guided
ing and detecting unit shown in Fig. 5; to the photodetector through an
optical path which is  Fig. 8 is an exploded perspective view showing
changed in direction twice atthe second and first light  another embodiment
of optical head device for reflecting means, the light beam generating and
de-  use in a disc player according to the present in- tecting unit is
disposed to have its longitudinal direc-  30  vention; and tion
perpendicular to the optical axisof the finite-mag-  Fig. 9 Is an exploded
perspective view showing a nification objective lens and further, even in
the case  further embodiment of optical head device for where the optical
path from the light beam generating  use in a disc player according to the
present in- and detecting unit to the finite-magnification objec-  vention.
tive lens is made relatively long so that the numerical  35  Figs. 1 to 7
show one embodimentof optical head aperture of the finite-magnification
objective lens is  device for use Inadiscplayeraccordingtothe present
selected to be large sufficiently, the space between  invention. the second
light reflecting means and the finite-mag-  Referring to Fig. 1, the
embodiment has a case nification objective lens becomes relatively small.
10 provided with an opening 10a to which an objective Consequently, the
movable optical assembly can be  40  lens 11 with finite magnification
contained in the case miniaturized in size in a direction along the optical
10 faces. On the occasion of actual use in a disc play- axis of the
finite-magnification objective lens, so that  er, this embodiment is
mounted on the upper surface the device can be miniaturized sufficiently to
be re-  of a movable base member 93 which is engaged to be duced
effectively in overall size, especially, in overall  movable with guide
members 91 and 92 provided in thickness, and the optical path for each of
the light  45  the disc player. The movable base member 93 is driv- beam
entering the finite-magnification objective lens  en by a driving
mechanism, which is provided in the and the light beam coming from the
outside of the  disc player with a pinion engaging with a rack portion
light beam generating and detecting unit can be ad-  93a formed on the
movable base member 93, to be justed easily by means of adjusting the first
or second  moved In a direction along the radius of an optical re- light
reflecting means. Furthermore, the movable opt-  50  cord disc mounted on
the disc player under the guid- ical assembly Is miniaturized in size in
the direction  ance by the guide members 91 and 92. along the optical axis
of the finite-magnification ob-  In the case 10 of the embodiment, as shown
in jective lens and Is movable by the driving mechanism  Fig. 2 and 3, a
magnetic yoke member 20 acting as a in both the first and second directions
and thereby  supporting frame member, a movable optical assem- each of the
focus and tracking controls for the light  55  bly 23 provided with a
supporting member 22 con- beam focused by the finite-magnification
objective  nected through a pair of movable supporting member lens is
carried out properly.                     21a and 21b to the magnetic yoke
member 20 for sup- Embodiments of device in accordance with the   porting
optical elements including the objective lens 4 
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assembly 24 mounted on the  porting member 22 are provided with coupling
por- supporting member 22 for surrounding the same are  tions 37a and 37b,
respectively. The coupling portion contained. The magnetic yoke 20 is
provided with a  37a is engaged with the engaging end portion 30a of pair
of opposite flat portions 25a and 25b, a standing  the movable supporting
member 21a which is dis- projection 28a extending upward from the lower end
5   posed at the inside of the magnetic yoke member 20 of the flat portion
25a to face the same, and a stand-  with the mounting end portion 29a
thereof engaged Ing projection 26b extending upward from the lower  with
the engaging portion 28a of the magnetic yoke end of the flat portion 25b
to face the same. Plate  member 20 and the coupling portion 37b is engaged
magnets 27a and 27b are attached respectively to the  with the engaging end
portion 30b of the movable inner surfaces of the flat portions 25a and 25b
facing  10  supporting member 21 b which is disposed at the in- the
standing projections 26a and 26b respectively.  side of the magnetic yoke
member 20 with the mount- The flat portion 25a, standing projection 26a and
ing end portion 29b thereof engaged with the engag- plate magnet 27a
constitutes a first magnetic field  ing portion 28b of the magnetic yoke
member 20, so forming portion, and the flat portion 25b, standing  that the
supporting member 22 is disposed at the in- projection 26b and plate magnet
27b constitutes a   15  side of the magnetic yoke member 20 in such a man-
second magnetic field forming portion.           ner that a portion between
the end portions 36a and Further, the magnetic yoke member 20 is provid-
36b of the supporting member 22 is put between the ed with an engaging
portion 28a to which a mounting  standing projections 26a and 26b. This
results in that end portion 29a of the movable supporting member  the
movable optical assembly 23 is mounted through 21 a is fixed, so that the
movable supporting member  20  the movable supporting members 21a and 21 b
on the 21a is disposed at the inside of the magnetic yoke  magnetic yoke
member 20 and the objective lens 11 member 20 and provided also with an
engaging por-  is supported by the supporting member22 to maintain tion 28b
to which a mounting end portion 29b of the  an optical axis thereof in the
Z direction. movable supporting member 21b is fixed, so that the  The
driving coil assembly 24 comprises a focus movable supporting member 21 b
is disposed at the  25  control coil 38 wound to be shaped into a
rectangular inside of the magnetic yoke member20. The movable  framework
and four tracking control coils 39, two supporting member 21a provided with
an engaging  pairs of which are attached to opposite side portions end
portion 30a opposed to the mounting end portion  of the focus control coil
38, respectively, so as to have 29a and a plurality of hinge portions 31 a
and 32a, as  respective axes for winding thereof substantially per- shown
in Fig. 3, so that portions otherthan the mount-  30  pendicularto axis for
winding of the focus control coil ing end portion 29a can be moved in both
directions  38, and disposed to surround the supporting member indicated
with arrows X and Z in Figs. 2 and 3 (X di-  22 at the inside of the
magnetic yoke member20. One rection and X direction) perpendicular to each
other  of the side portions of the focus control coil 38 to in relation to
the mounting end portion 29a when the  which one of two pairs of coils 39
are attached is put mounting end portion 29a is fixed to the engaging  35
between the standing projection 26a and the plate portion 28a of the
magnetic yoke member 20. Simi-  magnet 27a attached to the flat portion 25a
of the larly, the movable supporting member 21 b provided  magnetic yoke
member 20 and the other of the side with an engaging end portion 30b
opposed to the  portions of the focus control coil 38 to which the other
mounting end portion 29b and a plurality of hinge por-  of two pair of
tracking control coils 39 are attached is tions 31 b and 32b, as shown in
Fig. 3, so that portions  40  put between the standing projection 26b and
the plate other than the mounting end portion 29b can be   magnet 27b
attached to the flat portion 25b of the moved in both the X and Z
directions in relation to the  magnetic yoke member 20, so that two pairs
of track- mounting end portion 29b when the mounting end   ing control
coils 39 are face the plate magnets 27a portion 29b is fixed to the
engaging portion 28b of the  and 27b, respectively. magnetic yoke member
20.                     45      The focus control coil 38 and the tracking
control The supporting member 22 included in the mov-  coils 39 constitute,
in cooperation with the first mag- able optical assembly 23 is provided
thereon with the  netic field forming portion constituted by the standing
objective lens 11 and an opening which is adjacent to  projection 26a and
the plate magnet 27a attached to the objective lens 11 and covered by an
integrated  the flat portion 25a of the magnetic yoke member 20 element
mounting board 34 put on the supporting  50  and the second magnetic field
forming portion consti- member 22. The Integrated element mounting board
tuted by the standing projection 26b and the plate 34 has a flexible
connecting film 35 extending there-  magnet 27b attached to the flat
portion 25b of the from. The supporting member 22 contains various
magnetic yoke member 20, driving mechanisms for optical elements which are
mounted on the inside of  focus servocontrol and tracking servocontrol. The
fo- the supporting member 22 or disposed to be distant  55  cus control
coil 38 and each of the tracking control from the objective lens 11 In the
supporting member  coils 39 are supplied through the flexible connecting
22, In addition to the objective lens 11.        film 40 attached to the
coupling portion 37b of the Opposite end portions 36a and 36b of the sup-
supporting member 22 with a focus control signal and 
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signal, respectively.         plane for mounting of the objective lens 11
on the sup- In the above mentioned arrangement wherein the  porting member
22 reside on a common plane Pr, as movable supporting members 21a and 21 b,
the mov-  shown in Fig. 4, and therefore the optical axis of the able
optical assembly 23, and the driving coil assem-  objective lens 11 is
substantially perpendicular to the bly are disposed at the inside of the
magnetic yoke   5   reference plane for mounting of the light beam gener-
member 20, when the focus control signal is supplied  ating and detecting
unit43 on the supporting member to the focus control coil 38, the focus
control coil 38  22. receives electromagneticforce varying In response to
The light beam generating and detecting unit 43 the polarity and level of
the focus control signal in  contained in the package 42 is operative to
generate magnetic fields generated by the first and second   10  a laser
light beam directed toward the mirror 44 which magneticfield forming
portions, respectively, so as to  is disposed under the light beam
generating and de- move in the Z direction, that is, in the direction along
tecting unit 43. The laser light beam from the light the optical axis of
the objective lens 11. Accordingly,  beam generating and detecting unit 43
is reflected by the supporting member 22 on which the focus control  the
mirror 44 and then reflected further by the mirror coil 38 is mounted os
shifted on the Z direction with the   15  45 to be directed upward to enter
the objective lens bending operation at each of the hinge portions 31a  11.
The objective lens 11 is operative to focus the las- of the movable
supporting member21a and the bend-  er light beam from the mirror 45 on an
optical record ing operation at each of the hinge portions 31 b of the
disc D. Then, a reflected laser light beam obtained movable supporting
member 21 b, and as a result, the  from the optical record disc D returns
through the ob- objective lens 11 held be the supporting member 22  20
jective lens 11 to the mirror 45 to be reflected thereby. is moved in the Z
direction in response to the focus  The reflected laser light beam
reflected by the mirror control signal.                                  45
is further reflected by the mirror 44 to be directed Further, when the
tracking control signal is sup-  upward to the light beam generating and
detecting plied to each of the tracking control coils 39, each of  unit 43
contained in the package 42. Accordingly, in the tracking control coils 39
receives electromagnetic  25  the supporting member 22, each of the laser
light force varying in response to the polarity and level of  beam and the
reflected laser light beam travels along the tracking control signal in the
magnetic fields gen-  an optical path which is changed in its direction
twice erated by the first and second magnetic field forming  by the mirrors
44 and 45 between the light beam gen- portions, respectively, so as to move
in the X direc-  erating and detecting unit43 and the objective lens 11
tion, that is, in the direction perpendicular to the opt-  30  soas to have
parallel portions between the light beam ical axis of the objective lens
11. Accordingly, the sup-  generating and detecting unit 43 and the mirror
44 porting member22 on which the tracking control coils  and between the
mirror 45 and the objective lens 11. 39 are mounted through the focus
control coil 38 is  As shown in Fig. 5 In which the light beam gener-
shifted in the X direction with the bending operation  ating and detecting
unit 43 contained in the package at each of the hinge portions 32a of the
movable sup-  35  42 is enlarged, the package 42 mounted on the inner
porting member 21a and the bending operation at  surface of the integrated
element mounting board 34 each of the hinge portions 32b of the movable
sup-  comprises a body 46 In which the light beam gener- porting member
21b, and as a result, the objective  ating and detecting unit 43 is
disposed and a glass lens 11 held be the supporting member 22 is moved
plate member 47 attached to the body 46. The laser in the X direction in
response to the tracking control  40  light beam generated by the light
beam generating signal.                                          and
detecting unit 43 passes through the glass plate In the supporting member
22, as shown in Fig. 4,  member 47 to the mirror 44 and the reflected laser
for example, a package 42 which contains a light  light beam reflected by
the mirror 44 passes through beam generating and detecting unit43 is
mounted on  the glass plate member 47 to the light beam generat- the inner
surface of the integrated element mounting  45  ing and detecting unit 43.
board 34. Further, a mirror 44 is held by the support-  In the light beam
generating and detecting unit ing member 22 to be disposed under the light
beam  43, as shown in Fig. 5, first and second photodetec- generating and
detecting unit 43, and another mirror  tors 51 and 52 are formed to align
in a semiconductor 45 is also held by the supporting member 22 under
substrate 50. Asemiconductor laser 53 is also provid- the objective lens 11
to be disposed on the axis of the  50  ed on the surface of the
semiconductor substrate 50. objective lens 11. Both of the mirrors 44 and
45 orthe  Further, a protective coating layer 54 isformed to cov- mirror 45
may be formed with a light reflective coating  er the surface of the
semiconductor substrate 50 ex- provided on a semiconductor substrate of
silicon or  cept a portion thereof on which the semiconductor with a prism
mirror provided on a semiconductorsub-  laser 53 is placed and a prism 55
is fixed on a portion strate of silicon.                          55  of
the protective coating layer 54 covering an area of In such an arrangement,
a reference plane for  the semiconductor substrate 50 wherein the first and
mounting of the light beam generating and detecting  second photodetectors
51 and 52 are formed. With 



unit 43 on the supporting member 22 and a reference  such optical elements,
the light beam generating and 6    11                 EP 0 339 900 B1
12 detecting unit 43 is integrated.                 ed by the mirror 45 is
further reflected by the mirror The prism 55 has a semi-transparent surface
55a  44' to be directed downward to pass through the glass which faces the
semiconductor laser 53 and is in-  plate member 47 of the package 42 and to
reach the clined in relation to the surface of the semiconductor  light
beam generating and detecting unit43 contained substrate on which the
semiconductor laser 53 is   5   in the package 42. Accordingly, In the
example shown placed.                                          in Fig. 6,
each of the laserlight beam and the reflected In the light beam generating
and detecting unit43  laser light beam travels along an optical path which
thus constituted, the laser light beam generated by  is changed in Its
direction twice by the mirrors 44' and the semiconductor laser 53 is
reflected by the semi-  45 between the light beam generating and detecting
transparent surface 55a of the prism 55 to pass  10  unit 43 and the
objective lens 11 so as to have parallel through the glass plate member 47
toward the mirror  portions between the light beam generating and de- 44.
Then, the laser light beam from the semi-    tecting unit 43 and the
mirror44' and between the mir- transparent surface 55a of the prism 55 is
reflected  ror 45 and the objective lens 11. twice by the mirrors 44 and 45
and caused to impinge  In each of the examples shown In Fig. 4 and Fig.
upon the optical record disc D through the objective   15  6, detection
outputs each varying in response to va- lens 11. On the other hand, the
reflected laser light  riations in the reflected laser light beam are
obtained beam obtained from the optical record disc D returns  from the
first and second photodetectors 51 and 52 through the objective lens 11 and
is reflected twice by  provided in the light beam generating and detecting
the mirrors 45 and 44. Then, the reflected laser light  unit 43,
respectively, and derived through the flexible beam from the mirror 44
passes through the semi-  20  connecting film 35 from the light beam
generating transparent surface 55a of the prism 55 to enter the  and
detecting unit43. Then, a reproduced information prism 55.
signal, a focus error signal and a tracking error signal In the prism 55, a
part of the reflected laser light  are produced based on the detection
outputs ob- beam reaches to the first photodetector 51 and the  tained from
the first and second photodetectors 51 rest of the reflected laser light
beam is reflected to  25  and 52. reach to the second photodetector 52. The
reflected  Fig. 7 shows an example of an arrangement for laser light beam
is arranged to have a focusing point  producing the focus error signal. In
this example, the on an optical path formed between the first and sec-
first photodetector 51 is composed of a central pho- ond photodetectors 51
and 52 in the prism 55.    todetecting element 51a and side photodetecting
ele- Fig. 6 shows another example of the optical ar-  30  ments 51b and 51c
facing each other with the central rangement in the supporting member 22.
In Fig. 6,  photodetecting element 51a between in a common elements and
parts corresponding to those of Fig. 4  plane, and similarly the second
photodetector 52 is are marked with the same references.
composed of a central photodetecting element 52a In the example shown in
Fig. 6, the integrated ele-  and side photodetecting elements 52b and 52c
facing ment mounting board 34 on which the package 42   35  each other with
the central photodetecting element containing the light beam generating and
detecting  52a between in a common plane. unit43 is mounted is attached to
a lower portion of the  Three detection outputs are obtained from the
supporting member 22 in such a manner that the   central photodetecting
element 51 a and the side pho- glass plate member 47 of the package 42 is
placed  todetecting elements 51b and 51c, respectively, in re- upward and
the opening formed on the supporting   40  sponse to a beam spot formed on
the first photode- member 22 to be adjacent to the objective lens 11 is
tector51 bythe reflected laserlight beamand another covered by a ceiling
member 46'. A mirror 44' Is fixed  three detection outputs are obtained
from the central to the inner portion of the ceiling member 46' to be
photodetecting element 52a and the side photode- positioned above the light
beam generating and de-  tecting elements 52b and 52c, respectively, in re-
tecting unit 43 and to face the mirror 44.   45  sponse to a beam spot
formed on the second photo- The laser light beam generated by the light
beam  detector 52 by the reflected laser light beam. The de- generating and
detecting unit 43 Is directed upward to  tection outputs from the side
photodetecting ele- pass through the glass plate member 47 of the pack-
ments 51b and 51c are supplied to an adder 60, and age 42 toward the mirror
44'. This laser light beam  an added output obtained from the adder 60 and
the from the light beam generating and detecting unit 43   50  output from
the central photodetecting element 51a is reflected by the mirror 44' and
then reflected fur-  are supplied to a subtracter 61 to produce a differ-
therby the mirror 45to be directed upward to enterthe  ence output Sa. The
detection outputs from the side objective lens 11. The objective lens 11 is
operative  photodetecting elements 52b and 52c are supplied to to focus the
laser light beam from the mirror 45 on an  an adder 62, and an added output
obtained from the optical record disc D. Then, a reflected laser light  55
adder 62 and the output from the central photodetect- beam obtained from
the optical record disc D returns  ing element 52a are supplied to a
subtracter 63 to pro- 



through the objective lens 11 to the mirror45 to be re-  duce a difference
output Sb. Then, the difference out- flected thereby. The reflected laser
light beam reflect-  puts Sa and Sb are supplied to a subtracter 64 to pro-
7    13               . EP 0 339 900 B1                14 duce a difference
output Sc.                     dition, and a negative or positive level
when the laser The reflected laser light beam which forms the  light beam
Incident upon the optical record disc D is beam spot on each of the first
and second photode-  in the under-focus condition, so as to be used as the
tectors 51 and 52 has the focusing pointthereof in the  focus error signal.
middle of the optical path formed between the first   5  As described
above, in the embodiment shown in and second photodetectors 51 and 52 in
the prism 55  Figs. 1 to 7, the light beam generating and detecting when
the laser light beam incident upon the optical re-  unit43 which comprises
the semiconductorsubstrate cord disc D is in a proper focus condition, at a
position  50 in which the first and second photodetectors 51 on the optical
path formed between the first and sec-  and 52 are formed and the
semiconductor laser 53 ond photodetectors 51 and 52 in the prism 55 on the
10  provided on the semiconductor substrate 50 to be in- side of the first
photodetector 51 when the laser light  tegrated is provided in such a
manner that the optical beam Incident upon the optical record disc D is in
an  axis of the objective lens 11 is substantially perpen- over-focus
condition, and at a position on the optical  dicularto the reference plane
formounting of the light path formed between the first and second photode-
beam generating and detecting unit 43 to the support- tectors 51 and 52 in
the prism 55 on the side of the   15  ing member 22, and each of the laser
light beam gen- second photodetector 52 when the laser light beam  erated
by the light beam generating and detecting unit incident upon the optical
record disc D is in an under-  43 and the reflected laser light beam
obtained from focus condition.                                 the optical
record disc D travels along the optical path Therefore, the beam spot on
the first photodetec-  which is changed in direction twice by the mirrors
44 tor 51 is substantially equal in size to the beam spot  20  and 45 or
44' and 45 between the light beam gener- on the second photodetector 52
when the laser light  ating and detecting unit 43 and the objective lens
11. beam incident upon the optical record disc D is in the  This means that
the light beam generating and de- properfocus condition, the beam spotwhich
is formed  tecting unit 43 is disposed to have its longitudinal di- on the
first photodetector 51 when the laser light  rection perpendicular to the
optical axis of the objec- beam incident upon the optical record disc D is
in the   25  tive lens 11 and further the optical path from the light
over-focus condition is reduced in size compared with  beam generating and
detecting unit 43 to the objec- the beam spot which is formed on the first
photode-  tive lens 11 is made long sufficiently with the relative- tector
51 when the laser light beam Incident upon the  ly small space between the
mirror 45 and the objec- optical record disc D is in the proper focus
condition  tive lens 11. Consequently, the movable optical as- and the beam
spot which is formed on the second   30  sembly 23 including the supporting
member 22 can photodetector 52 when the laser light beam incident  be
miniaturized in size in the direction along the opt- upon the optical
record disc D is in the over-focus con-  ical axis of the the objective
lens 11, so that the em- dition is enlarged compared with the beam spot
which  bodiment can be miniaturized sufficiently to be re- is formed on the
second photodetector 52 when the  duced effectively in overall thickness.
Further, the laser light beam incident upon the optical record disc  35
optical path between the light beam generating and D is in the proper focus
condition, and the beam spot  detecting unit43 and the objective lens 11
can be ad- which is formed on the first photodetector 51 when  justed
easily by means of, for example, adjusting the the laser light beam
incident upon the optical record  position of the package 42 containing the
light beam disc D is in the under-focus condition is enlarged com-
generating and detecting unit 43. pared with the beam spot which is formed
on the first  40  Fig. 8 show another embodiment of optical head
photodetector 51 when the laser light beam incident  deviceforuse in a disc
playeraccording to the present upon the optical record disc D Is in the
proper focus  invention. condition and the beam spot which Is formed on the
Referring to Fig. 8, this embodiment comprises a second photodetector 52
when the laser light beam  base plate member 70, a movable optical assembly
incident upon the optical record disc D is in the under-  45  71 mounted on
the base plate member 70, a biaxial focus condition is reduced in size
compared with the  driving mechanism 72 which is also mounted on the beam
spotwhich is formed on the second photodetec-  base plate member 70 and
operative to perform driv- tor 52 when the laser light beam incident upon
the opt-  Ing operations for focus and tracking servocontrols, ical record
disc D is in the proper focus condition.  and a case 73 provided for
covering the movable opt- Consequently, each of the difference outputs Sa
50  Ical assembly 71 and the biaxial driving mechanism and Sb described
above varies in level in response to  72 on the base plate member 70. The
case 73 has an variations in the focus condition of the laser light
opening 73a to which an objective lens 11 with finite beam incident upon
the optical record disc D, and  magnification included In the movable
optical assem- thereby the difference output Sc has the level of zero  bly
71 faces. when the laser light beam incident upon the optical re-  55  The
biaxial driving mechanism 72 has a magnetic 



cord disc D is in the proper focus condition, a positive  yoke member 74
acting as a supporting plate mem- or negative level when the laser light
beam incident  ber. The magnetic yoke member 74 is provided with upon the
optical record disc D is in the over-focus con-  a pair of standing
projections 75a and 75b and an- 8    15                 EP 0 339 900 B1
16 other pair of standing projections 76a and 76b facing  connecting film
83 is attached forsupplying the focus the standing projections 75a and 75b
respectively,  control coils 81a and 81b with a focus control signal and
plate magnets 77a and 77b are attached to the  and supplying also the
tracking control coils 82a and standing projections 76a and 76b
respectively. The  82b with a tracking control signal. standing projections
75a and 76a and the plate mag-   5  In the above mentioned arrangement when
the net 77a constitutes a first magnetic field forming por-  focus control
signal is supplied through the flexible tion, and the standing projections
75b and 76b and  connecting film 83 to each of the focus control coils the
plate magnet 77b constitutes a second magnetic  81a and 81b, the focus
control coils 81a and 81b re- field forming portion.
ceive electromagnetic force varying in response to On the magnetic yoke
member 74, a movable  10  the polarity and level of the focus control
signal In support member 79 is mounted bya couple of pins 78  magnetic
fields generated by the first and second projecting upward from the
magnetic yoke member  magnetic field forming portions, respectively, so as
to 74. The movable support member 79 is provided with  move in the
direction along the optical axis of the ob- a hinge portion 79a and a
plurality of other hinge por-  jective lens 11. Accordingly, the supporting
member tions which are operative to shift the hinge portion  15  80 on
which the focus control coils 81a and 81 b are 79a in the direction along
each of the pins 78. Further,  mounted is shifted In the direction along
the optical the movable supporting member 79 is connected    axis of the
objective lens 11 with the bending opera- through the hinge portion 79a
with a supporting mem-  tion at each of the hinge portions of the movable
sup- ber 80.                                          port member79, and as
a result, the objective lens 11 The supporting member 80 Is provided
thereon   20  held be the supporting member 80 is moved in the di- with the
objective lens 11 and contains therein various  rection along the optical
axis thereof in response to optical elements in addition to the objective
lens 11 so  the focus control signal. as to constitute the movable optical
assembly 71. The  Further, when the tracking control signal is sup-
supporting member 80 is further provided with an  plied through the
flexible connecting film 83 to each opening which is adjacent to the
objective lens 11 and   25  of the tracking control coils 82a and 82b, the
tracking covered by an integrated element mounting board 34  control coils
82a and 82b receive electromagnetic put on the supporting member 80. In
this embodi-  force varying in response to the polarity and level of ment,
the objective lens 11 and the integrated ele-  the tracking control signal
in the magnetic fields gen- ment mounting board 34 are aligned along a line
erated by the first andsecond magnetic feld forming passing through the
middle point between the pins 78   30  portions, respectively, so that the
tracking control and the position of the hinge portion 79a.       coils 82a
are moved to approach the plate magnet In the supporting member 80, a
package which  77a or to recede from the plate magnet 77a and the contains
a light beam generating and detecting unit is  tracking control coils 82b
are moved to recede from mounted on the inner surface of the integrated
ele-  the plate magnet 77b or to approach the plate magnet ment mounting
board 34, in the same manner as the   35  77b. Accordingly, the supporting
member80 on which supporting member 22 employed In the embodiment  the
tracking control coils 82a and 82b are mounted shown in Figs. 1 to 7.
Further, a first mirror is held by  through the focus control coils 81a and
81 b, respec- the supporting member 80 to be disposed under the  tively, Is
shifted to rotate on an axis formed at the light beam generating and
detecting unit, and a sec-  hinge portion 79a of the movable supportmember
79, ond mirror is also held by the supporting member 80   40  and as a
result, the objective lens 11 held be the sup- under the objective lens 11
to be disposed on the axis  porting member 80 is moved in the direction
substan- of the objective lens 11. These objective lens 11, light  tially
perpendicular to the optical axis thereof in re- beam generating and
detecting unit, and firstand sec-  sponse to the tracking control signal.
ond mirrors are arranged tofunction in the same man-  Fig.9 showafurther
embodiment of optical head neras those employed in the movable optical
assem-  45  deviceforuse inadisc playeraccordingtothe present bly 23 in the
embodiment shown in Figs. 1 to 7.  invention. This embodiment Is obtained
by means of The supporting member 80 is provided, in addi-  substituting a
supporting member 80' constituting a tion to the optical arrangement
mentioned above, with  movable optical assembly 71' for the supporting a
pair of focus control coils 81a and 81 b each wound  member 80 constituting
the movable optical assem- to be shaped into a tube and disposed to
surround the  50  bly 71 in the embodiment shown in Fig. 8. in Fig. 9,
standing projections 75a and 75b respectively. Two  elements and parts
corresponding to those of the Fig. tracking control coils 82a are attached
through an in-  8 are marked with the same references and further sulator
to the surface of the focus control coil 81 a fac-  description thereof
will be omitted. Ing the plate magnet 77a and another two tracking   In the
embodiment shown in Fig. 9, the support- 



control coils 82b are attached through an insulator to  55  ing member 80'
is provided thereon with the objective the surface of the focus control
coil 81b facing the  lens 11 and contains therein various optical elements
platemagnet77b. Further, ontheuppersurfaceofthe  in addition to the
objective lens 11 so as to constitute supporting member 80, one end portion
of a flexible  the movable optical assembly 71'. The supporting 9    17
EP 0 339 900 B1                 18 member 80' is furtherprovided with an
opening which    nification objective lens (11) for focusing by the is
adjacent to the objective lens 11 and covered by an  finite-magnification
objective lens (11) onto the integrated element mounting board 34 put on
the sup-   optical record disc (D), the second light reflecting porting
member 80'. In this embodiment, the objec-     means (44, 44') being
further arranged such that tive lens 11 and the integrated element mounting
5   a light beam reflected from the optical record disc board 34 are
aligned in a direction substantially per-  (D) and passing through the
finite-magnification pendicular to a line passing through the middle point
objective lens (11) and reflected by the first light between pins 78 and
the position of a hinge portion    reflecting means (45) in a direction
towards the 79a.                                                   second
light reflecting means (44,44') is reflect- Other portions of the
embodiment shown in Fig.  10  ed by the second light reflecting means (44,
44') 9 are constituted in the same manner as those of the   in a direction
towards the semi-transparent sur- embodiment shown in Fig. 8, and
advantages and         face (55a) of the prism (55) to pass into the prism
merits which are the same as those of the embodi-      (55) to be received
by the photodetecting means ment shown in Fig. 8 are also obtained from the
em-    (51, 52) of the light beam generating and detect- bodiment shown in
Fig. 9.                      15      ing unit (43). 2. An optical head
device as claimed in claim 1, Claims
wherein the first light reflecting means (45) is dis- posed below the
finite-magnification objective 1. Adic player optical head device, the
device com-   20  lens (11) in alignment with the optical axis of the
prising a movable optical assembly (23, 71, 71')   lens. including a
finite-magnification objective lens (11) whose optical axis is positioned
to face, in  3. An optical head device as claimed in claim 1 or use, an
optical record disc (D); first light reflecting  claim 2, wherein the prism
(55), the first and sec- means (45); a light beam generating and detect-
25  ond light reflecting means (44, 44', 45) and the ing unit (43)
containing a semiconductor sub-      finite-magnification objective lens
(11) are ar- strate (50) provided with photodetecting means      ranged so
that the optical path of the light beam (51,52), light beam generating
means (53) and a     reflected by the prism (55) to the second light re-
prism (55) having a semi-transparent surface        flecting means (44,44')
is generally parallel tothe (55a), said finite-magnification objective lens
30  optical path of the light beam reflected bythefirst (11), first light
reflecting means (45) and light  light reflecting means (45) to the lens
(11). beam generating and detecting unit (43) being supported by a common
supporting member (22,    4. An optical head device according to any of the
80, 80'); and a driving mechanism (20, 21a, 21 b,   preceding claims,
wherein the light beam gener- 24,72,74) for moving the movable optical
assem-   35  ating and detecting unit (43) is fixed to an upper bly (23,
71, 71 ) in both a first direction along the  portion of the common
supporting member (22, optical axis of the finite-magnification objective
81, 71') adjacent to the finite-magnification ob- lens (11) and a second
direction substantially per-  jective lens (11) and the second light
reflecting pendicular to the first direction, characterised in  means (44)
is disposed below the light beam gen- that: the light beam generating means
(53) is ar-  40  erating and detecting unit (43). ranged such that the
light beam generated there- by is directed therefrom substantially
perpendic-  5. An optical head device as claimed in any of ular to the
optical axis of said objective lens; that  claims 1 to 3, wherein the light
beam generating the prism (55) is arranged on the semiconductor     and
detecting unit (43) is fixed to a lower portion substrate (50) with its
semi-transparent surface   45  of the common supporting member (22) and the
(55a) facing the light beam generating means        second light reflecting
means (44') is disposed (53) and inclined relative to the semiconductor
above the light beam generating and detecting substrate (50) to reflect the
light beam generated  unit (43). by the light beam generating means (53) in
a di- rection substantially parallel to the optical axis of  50   6. An
optical head device as claimed in any of the said objective lens; and that
the movable optical   preceding claims, wherein the light beam gener-
assembly further includes second light reflecting   ating and detecting
unit (43) is arranged so that means (44, 44') for reflecting the light beam
re-  the optical axis of the finite-magnification objec- flected by the
semi-transparent surface (55a) of   tive lens (11) is substantially
perpendicular to a 



the prism (55) in a direction towards the first light  55  reference plane
(Pr) for mounting of the light reflecting means (45), whereby the light
beam is    beam generating and detecting unit (43) to the reflected further
by the first light reflecting     common supporting member (22). means (45)
in a direction to enter the finite-mag- 10    17                  EP 0 339
900 B1                 18 member 80' is further provided with an opening
which   nification objective lens (11) for focusing by the is adjacent to
the objective lens 11 and covered by an  finite-magnification objective
lens (11) onto the integrated element mounting board 34 puton the sup-
optical record disc (D), the second light reflecting porting member 80'. In
this embodiment, the objec-    means (44,44') being further arranged such
that tive lens 11 and the integrated element mounting   5   a light beam
reflected from the optical record disc board 34 are aligned In a direction
substantially per-  (D) and passing through the finite-magnification
pendicular to a line passing through the middle point  objective lens (11)
and reflected by the first light between pins 78 and the position of a
hinge portion   reflecting means (45) in a direction towards the 79a.
second light reflecting means (44,44') is reflect- Other portions of the
embodiment shown in Fig.  10  ed by the second light reflecting means (44,
44') 9 are constituted in the same manner as those of the   in a direction
towards the semi-transparent sur- embodiment shown in Fig. 8, and
advantages and        face (55a) of the prism (55) to pass Into the prism
merits which are the same as those of the embodi-     (55) to be received
by the photodetecting means ment shown in Fig. 8 are also obtained from the
em-    (51, 52) of the light beam generating and detect- bodiment shown in
Fig. 9.                     15      ing unit (43). 2. An optical head
device as claimed in claim 1, Claims
wherein the first light reflecting means (45) is dis- posed below the
finite-magnification objective 1. Adisc player optical head device, the
device com-  20  lens (11) in alignment with the optical axis of the
prising a movable optical assembly (23, 71, 71')   lens. including a
finite-magnification objective lens (11) whose optical axis is positioned
to face, In  3. An optical head device as claimed in claim 1 or use, an
optical record disc (D);firstlightreflecting  claim 2, wherein the prism
(55), the first and sec- means (45); a light beam generating and detect-
25  ond light reflecting means (44, 44', 45) and the Ing unit (43)
containing a semiconductor sub-      finite-magnification objective lens
(11) are ar- strate (50) provided with photodetecting means     ranged so
that the optical path of the light beam (51, 52), light beam generating
means (53) and a   reflected by the prism (55) to the second light re-
prism (55) having a semi-transparent surface       flecting means (44,44')
is generally parallel to the (55a), said finite-magnification objective
lens  30  optical path of the light beam reflected bythefirst (11), first
light reflecting means (45) and light  light reflecting means (45) to the
lens (11). beam generating and detecting unit (43) being supported by a
common supporting member (22,    4. An optical head device according to any
of the 80, 80'); and a driving mechanism (20, 21a, 21 b,  preceding claims,
wherein the light beam gener- 24,72,74) formoving the movable optical
assem-  35  ating and detecting unit (43) is fixed to an upper bly (23, 71,
71 ) in both a first direction along the  portion of the common supporting
member (22, optical axis of the finite-magnification objective  81, 71')
adjacent to the finite-magnification ob- lens (11) and a second direction
substantially per-  jective lens (11) and the second light reflecting
pendicular to the first direction, characterised In  means (44) is disposed
below the light beam gen- that: the light beam generating means (53) is ar-
40  erating and detecting unit (43). ranged such that the light beam
generated there- by is directed therefrom substantially perpendic-  5. An
optical head device as claimed in any of ular to the optical axis of said
objective lens; that  claims 1 to 3, wherein the light beam generating the
prism (55) is arranged on the semiconductor    and detecting unit (43) is
fixed to a lower portion substrate (50) with its semi-transparent surface
45  of the common supporting member (22) and the (55a) facing the light
beam generating means       second light reflecting means (44') is disposed
(53) and inclined relative to the semiconductor    above the light beam
generating and detecting substrate (50) to reflect the light beam generated
unit (43). by the light beam generating means (53) in a di- rection
substantially parallel to the optical axis of  50  6. An optical head
device as claimed in any of the said objective lens; and that the movable
optical  preceding claims, wherein the light beam gener- assemblyfurther
includes second light reflecting   ating and detecting unit (43) is
arranged so that means (44, 44') for reflecting the light beam re-  the
optical axis of the finite-magnification objec- flected by the
semi-transparent surface (55a) of   tive lens (11) is substantially
perpendicular to a 



the prism (55) in a direction towards the first light  55  reference plane
(Pr) for mounting of the light reflecting means (45), whereby the light
beam is   beam generating and detecting unit (43) to the reflected further
by the first light reflecting    common supporting member (22). means (45)
in a direction to enter the finite-mag- 10    19                  EP 0 339
900 B1 7. An optical head device as claimed in any of the      liche
optische Einrichtung eine zwelte Lichtrefle- preceding claims, wherein at
least the second       xionseinrichtung (44, 441) zum Reflektieren des
light reflecting means (44, 44) is formed with a    von der
semitransparenten Fliche (55a) des light reflective coating provided on a
semicon-     Prismas (55) reflektlerten Lichtstrahls in Rich- ductor
substrate of silicon.                5       tung zur ersten
Llchtreflexionseinrichtung (45) aufweist, wobel der Lichtstrahl durch die
erste 8. An optical head device as claimed in any of the
Lichtreflexionseinrichtung (45) in Richtung sines preceding claims, wherein
at least the second       Elntritts in die Objektivinse (11) endlicher Ver-
light reflecting means (44, 44') is formed with a   grOSerung reflektiert
wird, um von der Objektiv- prism mirror provided on a semiconductor sub-
10  linse (11) endlicher Vergrol~erung auf die opti- strate of silicon.
sche Aufzeichnungsplatte (D) fokussiert zu wer- den, wobel die zweite
Lichtreflexionseinrichtung 9. An optical head device as claimed in any of
the      (44,447) iberdies derart angeordnet ist, das ein preceding claims,
wherein the light beam gener-     von der optischen Aufzeichnungsplatte (D)
re- ating and detecting unit (43) Is contained In a   15  flektierterund
durch die ObjektMinse (11) endli- package (42) fixed to the common
supporting         cher Vergrflferung gehender und von der ersten member
(22, 81, 81).                                Lichtreflexionseinrichtung
(45) in Richtung zur zweiten Lichtreflexionseinrichtung (44, 44') re-
flektierter Lichtstrahl von der zweiten Lichtrefle- PatentanspruOche
20       xbonseinrichtung (44, 44') in Richtung zur semi- transparenten
Fliche (55a) des Prismas (55) re- 1. Optische Kopfanordnung fOr
Plattenspieler, be-       flektiert wird, um in des Prisma (55) zum Emp-
stshend aus einer beweglichen optischen Ein-        fang durch die
Photodetektoreinrichtung (51, 52) richtung (23, 71, 71') mIt elner
Objektivilnse (11)  der Lichtstrahl-Erzeugungs- und -Detektorein- endlicher
VergrfSerung, deren optische Achse   25   heit (43) einzutreten. so
angeordnet ist, dag sle belm Gebrauch auf si- ne optische
Aufzelchnungsplatte (D) gerichtet Ist,  2. Optische Kopfanordnung nach
Anspruch 1, wo- einer ersten Lichtreflexionselnrichtung (45), ei-   bei die
erste Lichtreflexionselnrichtung (45) un- ner Lichtstrahl-Erzeugungs- und
-Detktorein-        terhalb derObjektivllnse (11) endlicherVergr8ge- heit
(43), die sin mit einer Photodetektoreinrich-   3o  rung zur optischen
Achse der Linse ausgerichtet tung (51, 52) versehenes Halbleltersubstrat
(50)    angeordnet ist aufweist, einer Lichtstrahl-Erzeugungseinrich- tung
(53) und einem Prisma (55) mit einer semi-  3. Optische Kopfanordnung nach
Anspruch 1 oder transparenten Fliche (55a), wobei die Objektiv-     2,
wobel das Prisma (55), die erste und zweite linse (11) endlicher
Vergr8gerung, die erste  36    Lichtreflexionseinrichtung (44, 44', 45) und
die Lichtreflexionseinrichtung (45) und die Licht-      Objektiviinse (11)
endlicherVergr5Berung derart strahl-Erzeugungs- und -Detskloreinheot (43)
angeordnet sind, daB% der optische Weg des von elnem gemeinsamen Halteteil
(22, 80, 80')       durch des Prisma (55) zur zweiten Lichtrefle- gehalten
sind, und einem Antriebsmechanismus        xionseinrichtung (44,44')
reflektierle Lichtstrahl (20, 21a, 21b, 24, 72, 74) zum Bewegen der op-  40
generell parallel zum optischen Weg des durch tischen Elnrichtung (23, 71,
71') sowohl in elner   die erste Lichtreflexionseinrichtung (45) zur Lin-
ersten Richtung langs der optischen Achse der       so (11) reflektierten
Lichtstrahls ist. Objektiviinse (11) endlicher Vergr8gerung als such in
elner zur ersten Richtung Im wesentil-   4. Optische Kopfanordnung nach
elnem dervorher- chen senkrechtsn zweiten Richtung, dadurch   45
gehenden Ansprflche, wobel die Lichtstrahl-Er- gekennzeichnet, dal die
Llchtstrahl-Erzeu-          zeugungs- und -Detektoreinhelt (43) an sinem
gungssinrichtung (53) derart angeordnet ist, daB    oberen Abschnitt des
gemeinsamen Halteteils der erzeugte Lichtstrahl im wesentlichen senk-
(22, 81, 71') neben der Objektiviinse (11) endli- recht zur optischen Achse
der ObjektMinse aus-      cherVergr8Berung befestlgt und die zwelte Licht-
gerichtet ist, dal das Prisma (55) auf dem Halb-  co  reflexionseinrichtung
(44) unterhalb der Licht- leitersubstrat (50) derart angeordnet ist, dal
Ihre  strahl-Erzeugungs- und - Detektoreinheit (43) semitransparente Flache
(55a) der Llchtstrahl-      angeordnet bt. Erzeugungseinrichtung (53)
zugekehrt und rela- 



tiv zum Halbleitersubstrat (50) geneigt it, um   5. Optische Kopfanordnung
nach einem der An- den von der Lichtstrahl-Erzeugungseinrichtung   55
spruche I bis 3, wobei die Llchtstrahl-Erzeu- (53) erzeugten Lichtstrahl in
einer zur optischen   gungs- und -Detektoreinhelt (43) an einem unte- Achse
der Objekt vlinse im wesentlichen paralle-    ren Abschnitt des gemeinsamen
Halteteils (22) len Rlchtung zu reflektieren, und daBl die beweg-
befestigt und die zweite Lichtreflexionseinrich-    21                  EP0
339 900 B1                  22     I 1|||||| 111|11 ||||| 1|||| II ||| * C
L   M   S* tung (44') oberhalb der Lichtstrahl-Erzeugungs-    on ce que la
moyen de goneration de faisceau lu- und -Deotktoreinheit (43) angeordnet
let.          mineux (53) eat agence de teilo sorto quo le fais- ceau
luminoux g6n6r6 ainsi soit dirige depuis ce- 6. Optische Kopfanordnung nach
einem dervorher-       lul-ci sensiblement perpendiculairement a l'axe
gehenden Anspruche, wobel die Lichtstrahl-Er-   5  optique de ladite
lentille d'objectif; le prisme (55) zeugungs- und -Dtelktoreinheit (43)
derart ange-   eat agence sur le substrat semlconductsur (50) ordnet iat,
daI die optiache Achas der Objektiv-   de tele sorto quo sa surface
semi-transparente linse (11) endlicher Vergr6Berung im wesentli-     (55a)
fasse face au moyen de goneration de fals- chen senkrecht zu elner
Bezugsebene (Pr) zur       ceau lumineux (53) et soit inclinee par rapport
au Befestigung der Lichtstrahl-Erzougungs- und -   lo  substrat
semiconducteur (50) pour roflechir le Detektoreinheit (43) am gemeinsamen
Halteteil      faisceau lumineux genere par le moyen de gene- (22) !st.
ration de faisceau lumineux (53) suivant une di- rection sensiblement
parallele A l'axe optique de 7. Optische Kopfanordnung nach einem
dervorher-       ladite lentille d'objectif et en ce quo l'assemblage
gehenden Ansprfche, wobel wenigatens die  15       optique mobile Inclut en
outre un second moyen zwelte Lichtreflexionseinrichtung (44, 44') einen  de
reflexion de lumiere (4,44') pour reflechir le auf einem Halbleitersubstrat
aus Silizium vorge-   falsceau lumineux reflechi par la surface semi-
sehenen reflektierenden Belag aufweist.            transparentb (55a) du
prisme (55) en direction du premier moyen de reflexion de lumibre (45) et
8. Optische Kopfanordnung nach elnem dervorher-  20    ainsi, Is faisceau
lumineux eat reflechi en outre gehenden Ansprflche, wobel wenigatens die
par le premier moyen de reflexion de lumiere (45) zweite
Uchtreflexionseinrichtung (44, 44') einen   suivant une direction qui
l'amene A penetrer dans auf einem Halbleitersubstrat aus Silizium vorge-
la lentille d'objectIf A agrandissement fini (11) sehenen Prismenspiegel
aufweist.                   poureitre focalisa parla lentille d'objectif A
agran- 25      dissementfini (11) surle disque d'enregistrement 9. Optiache
Kopfanordnung nach elnem dervorher-        optique (D), le second moyen de
reflexion de lu- gehenden AnsprOche, wobei die Llchtstrahl-Er-      mibre
(44,44') etant en outre agence do telle sor- zeugungs- und -Detektoreinhelt
(43) In einer am    to qu'un faisceau lumineux reflechi depuis le die-
gemeinsamen Haltetoil (22, 81, 81) befestigten     quo
d'enregistromentoptique (D) et traversant la Baugruppe (42) befestigt ist.
30      lentille d'objectif a agrandissement fini (11) et re- flichi par
ledit premier moyen de reflexion de lu- minre (45) en direction du second
moyen de re- RevendIcatlons                                        flexion
de lumiere (44,44') soft refilchl par le se- cond moyen de rhflexion de
lumilre (44, 44') en 1. Dbspositif de tWte optique de lecteur de disque, le
35  direction de la surface semi-transparente (55a) dispositif comprenant
un assemblage optique        du prisms (55) pour penetrer dans le prisms
(55) mobile (23,71,71') Incluant une lentille d'objectif  afin d'etre requ
par le moyen de photodbtection A agrandissement fini (11) dont l'axe
optique eat  (51, 52) de l'unite de generation et de ddtection positionne
de maniere A faire face, en utilisation,  de faiaceau lumineux (43). A un
disque d'enregistrement optique (D) un pre-  40 miermoyen de r6flexbon de
lumiere (45) une unite  2. Dispositif de Hite optique sedon la
revendication de generation et de ddtection de faisceau luml-    1, dans
lequel le premier moyen de reflexion de neux (43) contenant un substrat
semiconducteur     lumiere (45) eat dispose au-dessous de la lentille (50)
muni d'un moyen de photoditection (51,52),    d'objectif a agrandissement
fini (11) en aligne- d'un moyen de g6neration de faisceau lumineux   45
ment avec l'axe optique de la lentille. (53) et d'un prisme (55) comportant
une surface semi-transparente (55a), ladite lentille dobjectif  3.
Dispositif de tote optique selon la revendication A agrandissement fini
(11), ledit premier moyen    I ou 2, dans lequel le prisms (55), les
premier et de reflexion de lumiere (45) et ladite unite de ge-  second
moyens de reflexion de lumiere (44, 44', neration et de ddtection de
faisceau (43) etant  50  45) et la lentille d'objectif A agrandissement
fini supportes par un element de support commun         (11)sontagencdsde
telesorteque lechemin op- (22, 80, 80') et un mecaniame d'entraTnement
tique du faisceau lumineux reflechl parle prisme 



(20, 21a, 21 b, 24, 72, 74) pour deplacer l'assem-  (55) sur le second
moyen de reflexion de lumibre blageoptique mobile (23,71,71') A lafois
sulvant   (44, 44') soit de faQon generale parallele au che- une premibre
direction le long de l'axe optique de  55  min optique du faisceau lumineux
reflechi par le la lentille d'objectif A agrandissement fini (11) et
premier moyen de reflexion de lumiere (45) surla sulvant une seconde
direction sensiblement per-    lentille (11). pendiculaire A la premiere
direction, caracterise 12    23                  EP 0 339 900 B1
24    II ?II IliI 11111 II 111 * C   L  M S * 4. Dispositif do tote optique
salon l'une quelconque des revendications prichdentes, dans esqual l'unit6
de genoration et de detection de faisceau lumineux (43) estfixse A une
partie superieurede I'oloment de support commun (22, 81, 71') adja-   5
cento A la lentille d'objectif A agrandissement fini (11) et le second
moyen do reflexion de lumiere (44) ost dispose au-dessous de l'unite de
gene- ration et de detection de faisceau lumineux (43). 10 5. Dispositif de
tteb optique solon l'une quelconque des revendications I A 3, dans lequel
l'unit6 de gen6ration et de d6tection de faisceau lumineux (43) est fixee a
une partle Inferieure de l'element de support commun (22) et le second
moyon de   15 r6flexion de lumiere (44') est dispose au-dessus de l'unite
de generation et de d~tection de fais- ceau lumineux (43). 6. Dispositif de
fteb optique solon l'une quelconque   20 des revendications precedentbs,
dans lequel l'unite de generation et de d~toction de faisceau lumineux (43)
oet agenceo de tello sorto quo l'axe optique de la lentillo d'obJectif A
agrandissoment fini (11) soit sensiblement perpendiculaire A un   25 plan
de reference (Pr) pour montbr l'unite de ge- neration et de d~tection de
faisceau lumineux (43) sur l'el6ment de support commun (22). 7. Dispositif
de tte optique solon 'une quelconque   30 des rovendications precedentes,
dans lequel au moins Is second moyen de reflexion de lumiere (44, 44') est
muni d'un revtement rhflechissant la lumiere pr6vu sur un substrat
somiconducteur en silicium.                               35 8. Dispositif
de tete optique solon l'une quelconque des revendications pr6cedentes, dans
lequol au moins le second moyen de reflexion de lumiere (44,44') est forme
avec un miroirde prisme prevu   40 sur un substrat semiconductour en
sillcium. 9. Dispositif de tteb optique solon l'une quelconque des
revendications precidentes, dans lequal l'unitd de generation et de
d~tection de faisceau   45 lumineux (43) est contbnue dans un module (42)
fixe a l'element de support commun (22, 81, 81). 50 55 13    


