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signal recording surface is not truly circular as shown in Figure 1(b), but
assumes the shape of ellipses hav- This invention relates to optical
pick-up devices  ing their long axes extending In mutually perpendicu- for
a recording and/or reproducing apparatus for an  lar directions, depending
on the de-focusing direc- optical disc.                                  5
tions, as shown in Figures 1(a) and 1(c). In a known optical pick-up device
comprising a     If the contour of the beam spot 51 is changed as
semiconductor laser element as a lightsource, a light  shown in Figures
1(a) and 1(c), as a result of de-fo- beam emitted by the laser element is
converged on a  cusing, the surface measure of the beam spot 51 on signal
recording surface of an optical disc by a suit-  a recording track [err]
being thus changed, the minimum able optical system to record and/or read
data signals  10  tracking error signal level position and the maximum on
or from the signal recording surface.           RF signal level position
are not coincident with each This type of optical pick-up device is
provided  other, or with the focusing position at which jitter of with a
photosensor, such as a photodiode, for detect-  read or written data
signals becomes least, as shown ing the light beam reflected from the
signal recording  In Figure 2, so that non-symmetries of the tracking er-
surface. Based on the photosensor output, read-out  15  ror signal level
and of the RF signal level are caused signals of the data signals, focusing
error signals and  with respect to the focusing position. As a result of
tracking error signals are formed. Based on these er-  these
non-symmetries, it may occasionally become ror signals, focusing servo and
tracking servo control  impossible to effect focusing or tracing servo
oper- operations are performed, such that, even if the opt-  ations on
occurrence of de-focusing, due to eccentri- ical disc is eccentric or
deviates from true planarity  20  city or deviation from planarity of the
optical disc. during Its rotation, the light beam projected on the sig-  In
an optical pick-up device employing a gain wa- nal recording surface may be
converged correctly on  vegulde type laser element, such astigmatism is
cor- a recording track formed on the signal recording sur-  rected by a
plane parallel glass which is inclined at a face.
predetermined angle with respect to the optical axis In such an optical
pick-up device, it has been pro-  25  of the light beam, and which is
placed on a light path posed to reduce the focal length of the optical
device  along which the light beam is dispersed orconverged. which
converges the light beam on the signal record-  This aberration correction
plate Is provided, for exam- ing surface, such as an objective lens, to
shorten the  pie, between the laser element and a beam splitter distance
between the laser element and the signal re-  which transmits the light
beam reflected by the signal cording surface, and thereby reduce the size
of the   30  recording surface towards the photosensors. pick-up device.
In the above described optical pick-up device, it However, in this case
so-called return light to the  has been proposed to provide a light
emitting/receiv- laser element increases. The return light is the light
ing composite unit to reduce the size of the device fur- beam fraction
which Is reflected by the signal record-  ther. This composite unit is
formed by the laser ele- ing surface of the disc and returned to the laser
ele-  35  ment and split detectors on a unitary semiconductor ment. In
general, an increase in the return lightresults  substrate, these detectors
functioning as the photo- in increase in the light intensity noise, which
in turn  sensors. On the semiconductor substrate, there is gives rise to
various problems, such as fluctuations In  provided a beam splitter prism
whereby the light the light emitting power Hence, it may occasionally  beam
emitted by the laser element is caused to exit become impossible to perform
correct write and/or  40  the substrate at a predetermined angle with
respect read operations for data signals.                  to the substrate
so as to be projected on the signal re- Aso-called gain waveguide type
laser element is  cording surface of the optical disc, the light beam re-
suitable for use as the semiconductor laser element  flected by the signal
recording surface being received of a reduced-size optical pick-up device.
The laser  by the split detectors. element may be classified as a
refractive index wa-  45  For reducing the size of the pick-up device,
these veguide type element oscillating in a single mode, or  detectors in
the composite unit are composed of first a gain waveguide type element
oscillating in a multi-  to third juxtaposed light receiving elements each
hav- ple mode. A gain waveguide type laser element is   ing a rectangular
light receiving surface. The state of subject to noise due to return light
to a lesser extent  the light beam received by these detectors, for exam-
than the refractive index waveguide type element,  50  pie, the state of
energy distribution on a cross- and hence may advantageously be used as the
laser  sectional surface of the flux of the light beam, is element
changed as a function of the relative position be- However, a gain
waveguide type laser element    tween a beam spotformed by the convergence
of the exhibits a larger astigmatism than a refractive index  light beam
from the laser element on the signal re- waveguide type laser element The
light beam emit-  55  cording surface and the recording track on the signal
ted by the laser element is subject to astigmatism due  recording surface.
The tracking error signals are to the astigmatic difference inherent in the
laser ele-  formed by comparing the outputs of the first and third ment.
For this reason, the beam spot formed on the  light receiving elements
provided on each side of the 2 



3                   EP0370655B1                     4 photodetectors. On
the other hand, the focusing error  ing orthogonal to the junction plane of
semiconductor signals are formed by comparing the output of the  layers of
the semiconductor laser element is at such second light receiving elements
at the central por-  an angle with respect to a tangential line drawn to
the tions of the photodetectors with the outputs of the  recording tracks
that non-symmetries on both sides second and third light receiving
elements.     5   of said tangential line as a function of the de-focusing
However, it is not possible with an optical pick-up  direction of the beam
spot on said disc are compen- device employing a light emitting/receiving
composite  sated; unit formed by the detectors to compensate for the
characterised in that said photodetector means has a above-described
non-symmetries or the tracking er-  central inoperative zone having a width
which is 10 to ror signal with respect to the focusing position, even   10
40% of the radius of said light beam incident on said with the use of the
aberration correcting plate formed  photodetector means. by a plane
parallel glass inclined at a predetermined  According to embodiments of the
invention de- anglewith respecttothe optical axisof the light beam.
scribed in detail below, the light beam emitted by the Thus, when forming
the tracking error signal in  laser element is projected on an optical disc
on which the split detectors, the second light receiving element  15
circumferentially extending recording tracks are at the centre of the
detectors proves to be an Insen-  formed, and the light reflected by the
disc is detected sitive zone. Consequently, the portion of the light  to
read and/or record data signals. The photodetector beam which is in the
vicinity of the optical axis of the  means for sensing the reflected light
to generate light beam cannot be received by the detectors. As re-
tracking error signals comprises at least one photo- gards abberation
correction by the aberration correc-  20  sensor having a central
insensitive zone. The laser tion plate, although astigmatism can be
compensated  element is so arranged that the light beam is projected by the
plate, coma aberration is likely to occurasa re-  on the optical disc so
that the meridional plane of the suit of compensation for astigmatism. The
effect of  light beam orthogonal to the junction plane of semi- coma
aberration becomes more pronounced in a re-   conductorlayers of the
laserelementis atsuch an an- gion further away from the optical axis of the
light  25  gle with respect to a tangential line drawn to one of the beam.
Hence, the effect of coma aberration on the  recording tracks of the
optical disc that non-symmet- output signal becomes larger in the
photodetector  ries on both sides of said tangential line as a function
having an insensitive central zone, such as the    of the de-focusing
direction of the beam spot on the above-described split detectors, thus
giving rise more  disc may be compensated. Also the light beam is free
readily to non-symmetries of the tracking error signal  30  from coma
aberration, so that, in cases wherein the with respect to the focusing
position.             light beam emitted by the laser element is subject to
It is also difficult with the optical pick-up device  astigmatism, the
reflected light from the recording employing the aberration correction
plate to reduce  track does notdiffer In Intensity depending on the de- the
size of the pick-up device because of the space  focusing direction,
despite the fact that each of the required for the plate.
35   photodetectors for producing the tracking errorsignal Both US Patent
No. US-A-4 767 921 (which cor-   has the inoperative central zone. responds
to French Patent Application Publication      The invention will now be
described by way of ex- No. FR-A-2 601 173) and European Patent Applica-
ample with reference to the accompanying drawings, tion Publication No.
EP-A-0 367 465 (which forms   wherein like parts are referred to by like
references, part ofthe state of the art byvirtue only of EPC Article  40
and in which: 54(3)) describe an optical pick-up device substantial-
Figure 1 is a diagrammatic view showing the con- ly in accordance with the
pre-characterising part of  tour of a beam spot formed on an optical disc
by claim 1.                                              a known optical
pick-up device; According to the present invention there is provid-  Figure
2 is a chart showing characteristics of a ed an optical pick-up device for
a recording and/or re-  45  known optical pick-up device; producing
apparatus for an optical disc wherein:       Figure 3 is a perspective view
of an embodiment a light beam emitted by a semiconductor laser ele-    of
optical pick-up device according to the present ment is converged by an
objective lens so as to be ir-  invention; radiated on said optical disc
having a plurality of    Figure 4 is a perspective view of a light emit-
tracks on which data signals are previously recorded,  50  ting/receiving
composite unit of the device of Fig- the reflected light from said optical
disc being detect-  ure 3; ed for reading and/or recording the data
signals;      Figure 5A is a diagrammatic view of detectors of the optical
pick-up device comprises photodetector    the composite unit and a circuit
for processing means arranged to receive said reflected light to pro-
output signals from the detectors; duce tracking error signals; and
55       Figure 5B is a diagrammatic view of modified de- said
semiconductor laser element is provided In such   tectors of the composite
unit; 



a mannerthat said light beam Is projected on said disc  Figure 6 is a
diagrammatic view showing the con- so thatthe meridional plane of said
lightbeam extend-  tour of a light beam formed on an optical disc by 3    5
EP 0 370 655B1                  6 the device of Figure 3;
ductor substrate 13. On the substrate 13 is formed Figure 7 is a chart
showing characteristics of the  the semiconductor laser element 14 formed
by a lam- device of Figure 3;                           ination of a
plurality of semiconductor layers, incu- Figure 8 is a perspective view of
a modified em-  sive of the substrate 13. The laser element 14 is a so-
bodiment of optical pick-up device according to   5   called gain waveguide
type performing a multi-mode the present invention;
oscillation and is affected by noise due to the return Figure 9 is a
longitudinal sectional view of parts  light beam from the disc 101. of the
device of Figure 8; and                    The laser element 14 exhibits
so-called astigmat- Figure 10 is a plan view of a modified mounting  Ic
difference so that the light beam 31 is astigmatic. of the light
emitting/receiving element of the de-  10  That is, the apparent light
emitting position within the vice of Figure 8.
meridional plane of the light beam 31, that is the plane Referring to
Figure 3, an optical pick-up device  perpendicularto thejunction surfaces
of the semicon- according to the present invention Includes an objec-
ductor layers making up the laser element 14 and in- tive lens driving unit
2 for driving an objective lens I  cluding the optical axis, is at the end
face position of for converging a light beam projected on an optical  15
the laser element 14, whereas the apparent light emit- disc 101 on the
signal recording surface of the disc  ting position within the sagittal
plane of the light beam 101 in two directions, that Is, In a direction
parallel to  31, that is, the plane parallel to the aforementioned the
optical axis of the objective lens 1 and in a direc-  junction surface and
inclusive of the optical axis, is at tion lying within a plane orthogonal
to the optical axis,  a position recessed from the end face by about 20 to
and a light emitting/receiving composite unit 3formed   20  30 [err] into
the interior of the laser element 14. Con- by a semiconductor laser element
and a light receiv-  sequently, the equiphase wave surface of this light
ing element.                                      beam is bent most
prominently within the meridional The driving unit 2 includes a lens bobbin
7 sup-  plane, with the curvature becoming least within the ported on a
support 5 provided upright on a support-  sagittal plane. Ing base plate 4
so that the lens bobbin 7 can be  25  In a direction along which one light
beam B1 is moved in the above two directions by a movable sup-  emitted
from the laser element 14, there is secured a porting arm member 6. The arm
member 6 is formed  beam splitter prism 15 on the substrate 13, such as of
a resilient material, such as synthetic resin, and In-  with an adhesive,
forfacing the laserelement 14. The cludes first and second hinges 6a and 6b
which are  prism 15 has its side facing the laser element 14 in- of reduced
thicknesses and may be displaced in mu-  30  dined by a predetermined angle
with respect to the tually perpendicular directions.
optical axis 32 of the light beam 31 from the laser ele- On the lens bobbin
7 are mounted the objective  ment 14 and coated by a
transmitting/reflecting film lens 1, a pair offocusing coils 8 and two
pairs oftrack-  15a. That is, the light beam 31, [err] is partially
reflected ing coils 9. Magnets 11, 11 are mounted on a pair of  by the film
15a so as to exit the substrate 13 at a pre- yokes 10, 10 mounted upright
on the base plate 4. The   35  determined angle. paired magnets 11, 11 are
mounted for facing the fo-  On the substrate 13 and at an area where the
cusing coils 8 and the tracking coils 9. The coils 8, 9,  prism 15 is
provided, there are formed first and sec- the yokes 10 and the magnets 11
make upamagnetic  ond split detectors 17 and 18, that is, light receiving
circuit. That is, when a focusing drive current based  units, each composed
of first to third light receiving on focusing error signals is supplied to
the focusing   40  elements. coils 8, the lens bobbin 7 is driven along the
optical  In a direction along which another light beam 33 axis of the
objective lens 1, that is, along the so-called  is emitted from the laser
element 14, there is formed focusing direction, as shown by an arrow F in
Figure  a monitoring detector 19 on the substrate 13 for re- 3. Also, when
a tracking driving current based on the  ceiving the other light beam 33.
The monitoring detec- tracking error signal is supplied to the tracking
coils  45  tor 19 functions to detect the intensity of the light 9, the
lens bobbin 7 is driven along a direction Includ-  beam emitted by the
laser element 14 to control the ed within the optical axis of the objective
lens 1, in a  light emitting power of the laser element 14 on the ba-
so-called tracking direction, as indicated by an arrow  sis of the detected
light intensity and with use of an T in Figure 3.
automatic power control circuit (not shown). The driving unit 2 is mounted
with the objective  50  The light beam 31 from the composite unit 3 is in-
lens 1 facing the disc 101. Atthis time, the optical axis  cident on the
objective lens 1, as shown in Figure 3, of the objective lens 1 is
approximately normal to the  so as to be projected on the signal recording
surface disc 101, while the tracking direction is approximately  of the
disc 101. The composite unit 3 is positioned so 



normal to the tangential direction of a circumferential  that the
meridional plane of the light beam is at an an- recording trackt [err] as
indicated byan annow P In Figure  55  gle of approximately45 with respect
to the tangential 3.
direction of the recording track [err] indicated by the ar-
Thecompositeunit3 Is mounted within a package  row P In Figure 3. In the
case of correct focusing, the 12 and, as shown in Figure 4, comprises a
semicon-  beam spot 34 formed on the signal recording surface 4    7
EP 0 370 655 B1                 8 of the disc 101 is truly circular In
contour, as shown  the second light receiving element 17b of the first de-
In Figure 6(b). However, should a so-called de-focus-  tector 17. The
output signal of the second subtractor ing occur, the beam spotformed on
the signal record-  24 Is supplied to a non-inverting input terminal of a
Ing surface assumes the shape of ellipses having  third subtractor 25.
their long axes inclined by about 45[err] with respect to   5  The outputs
of the first light receiving element the recording track t[err] as
indicated in Figures 6(a) and  18a and the third light receiving element
18c of the 6(c).                                              second
detector 18 are combined by a fourth adder26 The light beam 31 projected on
the signal record-  before being transmitted to a non-inverting input ter-
ing surface Is reflected by this surface before again  minal of a fourth
subtractor 27. To this non-inverting reaching the transmitting/reflecting
film 15a by way  10  input terminal Is supplied the output of the second of
the objective lens 1. The light beam thus again  light receiving element I
8b of the second split detec- reaching the film 15a Is transmitted through
the film  tor 18. The output signal of this fourth subtractor 27 15a to
proceed into the prism 15 before being re-  is transmitted to an inverting
input terminal of the third ceived by the first and the second split
detectors 17  subtractor 25. The output signal of this third subtrac- and
18 via a prescribed light path.           15  tor 25 represents a focusing
error signal FE. As shown in Figures 5Aand 5B, the detectors 17     The sum
of the output signals of the detectors 17 and 18 are split Into first to
third light receiving ele-  and 18 represents the data read-out signal (RF
sig- ments 17a, 17b, 17c: 18a, 18b, 18c having their light  nal). receiving
surface lying parallel to one another.      In the above described optical
pick-up device, In the example shown in Figure 5A, the light re-  20
should so-called de-focusing occur, as shown in Fig- ceiving elements of
the detectors 17 and 18 are ar-  ure 6, no difference In the beam spot
surface meas- rayed parallel to the meridional plane of the light  ure on
the recording track [err] Is caused In the direc- beam, whereas, In the
example shown in Figure 5B,  tions in which the de-focusing has occurred.
For this the light receiving elements of the detectors 17 and  reason, with
the focusing position being the position 18 are arrayed parallel to the
line tangential to the re-  25  at which jitter in the data signals read
from or written cording tracks [err].                                 on
the disc 101 becomes least, this focusing position Atracking error signal
[err] is formed by a so-called  is coincident with the position atwhich the
level of the push-pull method and on the basis of output signals  tracking
error signal [err] and that of the RF signal be- ofthefirstand third
lightrecelving elements 17a, 17b,  come a maximum, as shown in Figure 7.
That is to I 8a and 18c on the respective lateral sides of the de-  30
say, the symmetrical relation of the signal levels of tectors 17 and 18.
That is, the output of the first light  the RF signal and the tracking
error signal TE with re- receiving element 17a on one lateral side of the
first  spect to the focusing position is maintained. detector 17 and the
output of the third light receiving  In as much as the symmetry of the
level of the RF element 18c n the other lateral side of the second de-
signal and the tracking error signal TE with respect to tector 18 are
combined by a first adder20, before be-  35  the focusing position is
maintained In this manner, ing supplied to a non-inverting input terminal
of the  loss of servo is less likely to occur at the time of de- first
subtractor 21. The output of the third light receiv-  focusing caused by
eccentricity or deviation from ing element 17c on the other lateral side of
the first  true planarity of the disc 101. detector 17 and the output of
the first light receiving  As shown in Figure 8, the package 12 mounting
element 18a on the one lateral side of the second de-  40  the composite
unit 3 may be provided on the lens bob- tector 18 are combined by a second
adder 22 before  bin 7. In the present embodiment as shown in Figure being
supplied to a non-inverting terminal of the first  9, a light beam 31 from
the laser element 14 is guided subtractor 21. The output of this first
subtractor 21  by first and second mirrors 28 and 29 mounted on the
represents the tracking error signal TE.           lens bobbin 7, before
being incident on the lens bob- That Is, In producing the tracking error
signal [err]  45  bin 7. the second light receiving elements 17b and 18b
In this present embodiment the composite unit 3 forming the central
portions of the detectors 17 and  is similarly arranged so that the
meridional plane of 18 represent dead zones, or insensitive zones. The  the
lightbearn is atan angle of approximately450 with width of each of the
second light receiving elements  respect to the tangential direction of the
recording 17b and 18b as these dead zones accounts for about  50  track tR
of the disc 101. Hence, should so-called de- 



10 to 40% of the radius of the light beam incident on  focusing occur, the
beam spot formed on the signal the detectors 17 and 18.
recording surface assumes the shape of ellipses hav- On the other hand, the
outputs of the first light re-  ing their long axes extending at an angle
of approxi- ceiving element 17a and the third light receiving ele-  mately
45[err] with respect to the recording track [err] as ment 17c of the first
detector 17 are combined by a   55  Indicated in Figure 6. In this manner,
the symmetrical third adder 23 before being supplied to a non-invert-
relation of the signal levels of the tracking errorsignal ing input
terminal of a second subtractor 24. This non-  TE and the RF signal may be
maintained with respect Inverting input terminal is supplied with an output
of  to the focusing position, as shown in Figure 7. 5    9
EP 0 370 655 B1                 10    I * C   L   M   S In the above
described embodiments, the com-       Thusagainwaveguidetypelaserelement
canbe posite unit 3 may also be mounted at an angle of ap-  employed to
reduce the size of the device, and the ef- proximately 45 with respect to
the package 12, as  fects due to the astigmatic difference can be correct-
shown in Figure 10. With the use of the thus mounted  ed sufficiently to
improve the characteristics associ- composite unit 3, should the outer
lateral side of the   5   ated with de-focusing. package 12 be positioned
on the basis of a reference plane which is selected to be parallel to the
tangent of the recording track tR, for example, the meridional  Claims
plane of the light beam from the composite unit 3 may be set at a
predetermined angle with respect to the   10  1. An optical pick-up device
for a recording and/or tangential line to facilitate the assembling
operation.  reproducing apparatus for an optical disc (101) In the above
described embodiments, the angle       wherein: between the meridional
plane and the tangential line   a light beam (31) emitted by a
semiconductor las- to the recording track tR is not limited to 45. For ex-
erelement (14) is converged by an objective lens ample, it may be in the
range of from 30[err] to 60 to  15  (1) so as to be irradiated on said
optical disc (101) maintain sufficient symmetry of the signal levels of
having a plurality of tracks ([err]) on which data sig- the tracking error
signal TE and the RF signal with re-  nals are previously recorded, the
reflected light spect to the focusing position.                        from
said optical disc (101) being detected for The photosensor may also be
constituted by only    reading and/or recording the data signals; one
detector 17. In this case, the first adder 20 and   20  the optical pick-up
device comprises photodetec- the second adder 22 in the circuit for
generating the  tor means (17, 18) arranged to receive said re- error
signals TE and FE shown in Figures 5A and 5B     flected light to
producetracking errorsignals (TE); may be dispensed with, and the outputof
the firstlight  and receiving element 17a be supplied to an inverting in-
said semiconductor laser element is provided in put terminal of the first
subtractor 21, while the output  25  such a manner that said light beam
(31) is project- of the third light receiving element 17c is supplied to
ed on said disc (101) sothatthe meridional plane a non-inverting input
terminal of the first subtractor  of said light beam (31) extending
orthogonal to 21. The output signal of the first subtractor 21 repre-  the
junction plane of semiconductor layers of the sents the tracking error
signal TE. Also the third sub-  semiconductor laser element (14) Is at such
an tractor 25, the fourth adder 26 and the fourth subtrac-  30  angle with
respect to a tangential line drawn to tor 27 may be dispensed with and the
output signal of  the recording tracks ([err]) that non-symmetries on the
second subtractor 24 represents the focusing er-   both sides of said
tangential line as a function of ror signal FE.
the de-focusing direction of the beam spot on The present invention is not
limited to an optical  said disc (101) are compensated; pick-up device
provided with a light emitting/receiving   35  characterised in that said
photodetector means composite unit, but may also be applied to an optical
(17, 18) has a central zone inoperative for track- pick-up device in which
the semiconductor laser unit   ing (17b, 18b) having a width which is 10 to
40% and the photodetectors are provided separately In a    of the radius of
said light beam (31) incident on frame of an optical system. In addition,
if the detector  said photodetector means (17, 18). construction is of the
type having an inoperative cen-  40 tral zone, the photodetectors may be
divided Into two  2. A device according to claim 1 wherein said pho- parts,
instead of three parts.                         todetector means (17, 18)
includes at least a pair In embodiments of the present invention, the
of light receiving elements (17a, 17c, 18a, 18c) meridional plane of the
light beam Is at a certain pre-  arranged on opposite sides of said
inoperative determined angle with respect to a tangential line   45
central zone (17b, 18b). drawn to a given recording track on the optical
disc, 



so that non-symmetries of the beam spot on the disc  3. A device according
to claim 2 wherein said inop- on both sides of the tangential line may be
compen-    erative central zone (17b, 18b) Is approximately sated. Also the
light beam is free from the coma aber-  parallel to the direction of said
tangential line to ration otherwise caused by using an aberration cor-  50
said recording track ([err]). recting plate formed by a plane parallel
plate. Thus, in cases wherein the light beam emitted by  4. A device
according to claim 2 wherein said inop- the semiconductor laser unit is
subject to astigma-    erative central zone (17b, 18b) is inclined at an
tism, the reflected light from the recording track does  angle of 30[err]
to 60[err] relative to the direction of said not differ in intensity
depending on the de-focusing di-  55  tangential line to said recording
track ([err]). rection, despite the fact that each of the photodetec- tors
for producing the tracking error signal has an in-  5. A device according
to claim 1 wherein said meri- operative central zone.
dional plane makes an angle of 30 to 60[err] relative 6    9
EP 0 370 655 B1                 10 In the above described embodiments, the
com-       Thus a gain waveguide type laserelement can be posite unit 3 may
also be mounted at an angle of ap-  employed to reduce the size of the
device, and the ef- proximately 45[err] with respect to the package 12, as
fects due to the astigmatic difference can be correct- shown in Figure 10.
With the use of the thus mounted  ed sufficiently to improve the
characteristics associ- composite unit 3, should the outer lateral side of
the   5   ated with de-focusing. package 12 be positioned on the basis of a
reference plane which is selected to be parallel to the tangent of the
recording track [err] for example, the meridional  Claims plane of the
light beam from the composite unit 3 may be set at a predetermined angle
with respect to the   10  1. An optical pick-up device for a recording
and/or tangential line to facilitate the assembling operation.  reproducing
apparatus for an optical disc (101) In the above described embodiments, the
angle      wherein: between the meridional plane and the tangential line  a
light beam (31) emitted by a semiconductorlas- to the recording track tR is
not limited to 45[err]. For ex-  er element (14) is converged by an
objective lens ample, it may be in the range of from 30 to 80 to  15  (1)
soas to be irradiatedonsaid optical disc(101) maintain sufficient symmetry
of the signal levels of   having a plurality of tracks ([err]) on which
data sig- the tracking error signal [err] and the RF signal with re-  nals
are previously recorded, the reflected light spect to the focusing
position.                       from said optical disc (101) being detected
for The photosensor may also be constituted by only    reading and/or
recording the data signals; one detector 17. In this case, the first adder
20 and   20  the optical pick-up device comprises photodetec- the second
adder 22 in the circuit for generating the  tor means (17, 18) arranged to
receive said re- error signals TE and FE shown in Figures 5A and 5B
flected light to produce tracking error signals (TE); may be dispensed
with, and the output of the first light  and receiving element 17a be
supplied to an inverting in-  said semiconductor laser element is provided
In put terminal of the firstsubtractor 21, while the output  25  such a
mannerthat said light beam (31) is project- of the third light receiving
element 17c Is supplied to  ed on said disc (101) so that the meridional
plane a non-inverting Input terminal of the first-subtractor  of said light
beam (31) extending orthogonal to 21. The output signal of the first
subtractor 21 repre-  the junction plane of semiconductor layers of the
sents the tracking error signal TE. Also the third sub-  semiconductor
laser element (14) is at such an tractor 25, the fourth adder 26 and the
fourth subtrac-  30  angle with respect to a tangential line drawn to tor
27 may be dispensed with and the output signal of  the recording tracks
([err]) that non-symmetries on the second subtractor 24 represents the
focusing er-   both sides of said tangential line as a function of ror
signal FE.                                        the de-focusing direction
of the beam spot on The present invention is not limited to an optical
said disc (101) are compensated; pick-up device provided with a light
emitting/receiving   35  characterised in that said photodetector means
composite unit, but may also be applied to an optical  (17, 18) has a
central zone Inoperative for track- pick-up device In which the
semiconductor laser unit  ing (17b, 18b) having a width which is 10 to 40%
and the photodetectors are provided separately in a    of the radius of
said light beam (31) incident on frame of an optical system. In addition,
if the detector  said photodetector means (17, 18). construction is of the
type having an inoperative cen-  40 tral zone, the photodetectors may be
divided Into two  2. A device according to claim 1 wherein said pho- parts,
Instead of three parts.                        todetector means (17, 18)
includes at least a pair In embodiments of the present invention, the
of light receiving elements (17a, 17c, 18a, 18c) 



meridional plane of the light beam is at a certain pre-  arranged on
opposite sides of said Inoperative determined angle with respect to a
tangential line   45  central zone (17b, 18b). drawn to a given recording
track on the optical disc, so that non-symmetries of the beam spot on the
disc  3. A device according to claim 2 wherein said inop- on both sides of
the tangential line may be compen-   erative central zone (17b, 18b) is
approximately sated. Also the light beam is free from the coma aber-
parallel to the direction of said tangential line to ration otherwise
caused by using an aberration cor-  50  said recording track ([err]).
recting plate formed by a plane parallel plate. Thus, in cases wherein the
light beam emitted by  4. A device according to claim 2 wherein said inop-
the semiconductor laser unit Is subject to astigma-   erative central zone
(17b, 18b) is inclined at an tism, the reflected light from the recording
track does  angle of 30[err] to 60[err] relative to the direction of said
notdiffer in intensity depending on the de-focusing di-  55  tangential
line to said recording track ([err]). rection, despite the fact that each
of the photodetec- tors for producing the tracking error signal has an in-
5. A device according to claim 1 wherein said meri- operative central zone.
dional plane makes an angle of 30 to 60 relative 6    11
EP 0 370 655 B1                 12 * C   L   M   S * to said tangential
line to said recording tracks ([err]).  der Aufzeichnungsspur (tR)
tangentialen Llnie. 6. A device according to claim 5 wherein said sem-  4.
Vorrichtung nach Anspruch 2, worin der zentrale iconductor laser element
(14) is mounted on a      nicht betriebsafhige Bereich (17b, 18b) relativ
zu semiconductor substrate (13) on which a beam    5  der Rbchtung der
besagten zu der Aufzelch- splitter prism (15) Is secured and which is
provid-  nungsspur (tR) tangentialen Unie in einem Winkel ed with said
photodetector means (17. 18) in the   von 300 bis 600 geneigt Ist. region
provided with said beam splitter prism (15).
5. Vorrichtung nach Anspruch 1, worin die meridlo- 10      nale Ebene
relativ zu der besagten zu den Auf- zeichnungaspuren (tR) tangentlalen Unie
oinen Patentansprflche                                      Winkel von 30
bis 60B blidet. 1. Optische Abtastvorrichtung fOr en Aufzeichnungs-  6.
Vordchtung nach Anspruch 5, worin das Halblel- undloder Wiedergabegerit fur
eine optische Plat-  is  terlaserelement (14) auf oinem Haibleitersub- te
(1 01) worin:                                   strat (1 3) angebracht ist,
auf dem ein Strahiteller- ein durch ein Halbleitbrlaserelement (14) emit-
prisma (15) befestigt ist und das mit den Fotode- tierter Llchtstrahl (31)
durch eine Objektivilnse  tektormitteln (17,18), In dem Bereich, der far
das (1) gebflndelt wird, um auf die optische Platte    Strahtellerprisma
(15) vorgesehen lst, ausge- (101) mit einer Vielzahl von Spuren (tR)
gestrahlt  20  stattet st. zu werden, auf denen Datensignale Im Vorraus
aufgizelchnit sind, wobel das von der optischen Platte (101) reflektierte
Licht zum Lesen und-  Revendlcatlons /odor Aufzeichnen der Datensignale
detektlert wlrd;                                      25  1. Mhte de
lecture optique pour un apparell d'enre- die optische Aufnahmevorrichtung
Fotodetektor-     gistrement etfou de reproduction pour un disque mittel
(17,18) aufweist, die derart angeordnet     optique (101), dana laquelle:
sind um das reflektierte Licht zu empfangen und          un falsceau de
lumiere (31) 6mis par un Spurfehlersignale (TE) zu empfangen; und das
elementlaseraseimi-conducteur(14) estconcen- Halbieiterlaserelement derart
bereitgestellt wird,  30  tre parune lentille objectif (1) de fagon A etre
pro- dail der Lichtstrahl (31) auf die Platte (101) pro-  jete sur ledit
disque optique (101) comportant un jizlert wird, so dat! die meridionale
Ebene des be-  certain nombre de pistes (tR) sur losquelles des sagten
Lichtstrahls (31), die sich senkrecht zu    signaux di donnees sont
enregistres pr6alable- der Anschlullebene der Halbleiterschichten des
ment, la lumibre reflechie parlidit disque optique Halbleiterlaserelementes
(14) erstrickt, bzgl. oi-  3S  (101) etant d6tectee pour lecture et/ou
enregis- nor an die Aufzeichnungsspuren (tR) angeoegten     trement des
signaux de donnees; tangentialien Unie einen solchen Winkel bildet,
la tote de lecture optique comprend un dag Nichtsymmetrien auf beiden
Seiten der tan-     moyen photoditecteur (17, 18) dispose pour re-
gentialen Line als elne Funktion der Defokussie-   cevolr ladite lumiere
roflechbI pour produire des rungsrichtung des Llchtfleckes auf der Platte
40  signaux d'erreur de suivi de piste (TE) ; et (101) kompensiert werden;
ledit element laser A semi-conducteur est 



dadurch gekennzelchnot, das die                    disposo de telle maniere
que ledit falsceau de lu- Fotodteiktormittul (17,18) elnen zur Spurverfol-
mlere (31) est projete sur ledit disque (101) de gung nicht betriebsffhigen
Bereich (17b, 18b) mit  sorte que la plan m6ridien dudit faisceau de lu-
elner Breite aufwilsen, die 10 - 40 % des Radius  45  miere (31) sobtendant
orthogonalement au plan des auf die Fotodeteltormittel (17,18) elnfallen-
de jonctlon des couches semiconductrices de den Lichtstrahbs (31) betragt.
Iel'6ment laser A semi-conducteur (14) se trouve A un angle tel, par
rapport A une ligne trac6e tan- 2. Vorrichtung nach Anspruch 1, worn die
Fotode-       gentiellement aux pistes d'enregistrement (tpI, tebdormittbl
(17,18) zumindest in Paar von licht-  5o  que des dissymrtries dis deux
cdt6s di ladito li- ompfangenden Elementen (17a, 17c, 18a, 18c)        gne
tangentiell, lbrnctions du sens de ddfocalisa- enthalten, die auf
gegenfiberliegenden Seibtn      tion du point lumineux de faisceau sur le
disque des besagten zentralen nicht betriebsflhigen Be-   (101), soient
compenseas; reiches (17b, 18b) angeordnet sind.
caracterisea in co que ledit moyen photo- 55      d~tecteur (17, 18)
comporte une zone centrale 3. Vorrichtung nach Anspruch 2, worh derzentrale
(17b, 18b) inoperante pour le suviv di piste ayant nicht betriebsfihige
Bereich (17b, 18b) anna-      une largeur qui est de 10 A 40 % du rayon
dudit hernd parallel Istzu derRichtung derbesagten zu    faiaceau de
lumlere (31) incident surledit moyen 7    13                  EP 0 370 55
B1                   14               lili   I photod6tecteur (17,18). 2.
te de lecture solon la revendication 1, dans la- quelle ledit moyen
photod6tecteur (17, 18) comprend au moins une pair. d'elements r60cp-   5
tours de lumibre (17a, 17c, 18a, 18c) disposes de chaque ot6 de ladite zone
centrals inoperante (17b, 18b). 3.  M~te de lecture salon la revendicatbon
2, dans la-  10 quelle ladite zone centrale inoperante (17b, 18b) eat
approximativement parallele A la direction de ladite ligne tangentielle A
ladite plate d'enregis. trement (tR. 15 4. Tbte de lecture selon la
revendicatlon 2, dans la- quell. laditb zone centrale inoperante (17b, 18b)
eat inciinee A un angle de 300 A 600 par rapport A la direction de ladite
ligne tangentlelle A ladite plate d'enregistrement (tR).                20
5.  Me do lecture selon la revendicatlon 1, dans la- quelle ledit plan
meridlen fait un angle de 300 A 600 parrapportaladite ligne tangentlelle
auxdites plates d'enregistrement (tJ).               25 6. Met de lecture
solon la revendicathon 5, dans la- quell. ledit element laser A
semi-conducteur (14) eat monte sur un substrat semi-conducteur (13) sur
lequel un prism. diviseurde faisceau (15) eat  30 fixe etqui sat pourvu
duditmoyen photodetecteur (17, 18) dans la region equipee dudit prisms
divi- sour de faisceau (1S). 35 40 45 50 55 8    


