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signals obtained from the photodetector to which the reflected laserlight
beam from the optical disc is guid- The present invention relates generally
to optical  ed and the optical axis of the objective lens is moved head
devices for use in recording and/or reproduction  to have parallel
displacements in a direction trans- of information, and more particularly,
to an optical   5   verse perpendicularly to the record track in accor-
head device which causes a light beam to impinge   dance with the tracking
error signal. upon a record medium and guides the light beam from    For
contributing to production of the focusing and the record medium to a
photodetector for reproducing  tracking error signals, the photodetector
provided in information recorded on the record medium and ob-  the optical
head device comprises, for example, four taining a tracking error signal
used formaintaining the   10  photosensitive elements [err] disposed light
beam Incident upon the record medium iin correct  close to one another, as
illustrated in Fig. 1. The pho- tracking relation to a record trackformed
in the record  tosensitive elements [err] are so arranged that the medium.
photosensitive elements [err] and [err] are aligned along In an optical
disc player for reproducing informa-  a direction Xcorresponding to the
tangential direction tion recorded on an optical record disc, an optical
15  of the record track in the optical record disc and the head device is
provided for constituting an optical ar-  photosensitive elements d2 and d4
are also aligned rangementto read an Information signal from a record
along the direction X. The reflected laser light beam track formed in the
optical record disc by the use of  coming through the objective lens from
the record a laser light beam impinging upon the record track.  track in
the optical record disc forms a beam spot Q The optical head device is
required to produce the las-  20  on the photosensitive elements [err] as
indicated er light beam, to cause the laser light beam to be fo-  by a
dot-dash line in Fig. 1. The photosensitive ele- cused correctly on the
record track, which is usually  ments [err] produce respective detection
output very narrow in width, so as to trace faithfully the  signals [err]
each dependent on a portion same, and to guide properly a reflected laser
light  of the beam spot Q formed on each of the photosen- beam obtained
from the optical record disc to a pho-  25  sitive elements [err].
todetector. For fulfilling these requirements, the opt-  A reproduced
Information signal is produced by ical head device comprises a precise
arrangement of  summing up the detection output signals [err], and various
optical components including a semiconduc-  the focus error signal is
obtained based on a differ- tor laser for generating a laser light beam, an
objec-  ence between an added signal obtained by adding the tive lens
disposed for facing the optical record disc to  30  detection output signal
[err] to the detection output sig- focus the laserlight beam Incident upon
the optical re-  nal [err] and an added signal obtained by adding the de-
cord disc and to receive the reflected laser light beam  tection output
signal [err] to the detection output signal from the optical record disc,
other lenses, mirrors,  [err] in the same manner as disclosed in, for
example, prisms, photosensitive elements constituting the   United States
Patents No. 4,023,033 and No. photodetector and so on, which is supported
to be   35  4,079,247. movable in both directions along an optical axis of
the  The tracking error signal will now be considered. objective lens and
perpendicular to the optical axis of  The record track In the optical
record disc is com- the objective lens so thatfocus control formaintaining
posed of a series of pits having a depth which Is a the laser light beam
incident upon the optical record  quarterof the wavelength [err] of the
laser light beam in- disc in correct focus relation to the record track and
40  cident upon the record track. The laser light beam ir- tracking control
for maintaining the laser light beam  radiating the record track is
diffracted and reflected incident upon the optical record disc in correct
track-  by the pits. Then, the laser light beam which is modu- ing relation
to the record track are performed respec-  lated by the record track is
reflected back through the tively.
objective lens as the reflected laser light beam and In the focus control
performed in the optical head   45  reaches the photodetectorto form the
beam spot Q on device, a focus error signal which varies in response  the
photosensitive elements [err]. Accordingly, the to variations in the focus
condition of the laser light  reflected light beam produces a diffraction
pattern beam incident upon the record track in the optical re-
corresponding to the positional relationship between cord disc is produced
based on detection output sig-  one of the pits forming the record track
and a beam nals obtained from the photodetector to which the re-  50  spot
formed by the laser light beam irradiating the re- flected laser light beam
from the optical disc is guided  cord track. The diffraction pattern thus
produced Is and the objective lens is moved along its optical axis  moved
in a direction corresponding to the direction X in accordance with the
focus error signal. Further, in  in relation to the photosensitive elements
[err] at the tracking control performed in the optical head de-  speed
corresponding to the movement of the record vice, a tracking error signal
which varies in response   55  track relative to the laser light beam
irradiating the re- to variations in the tracking condition of the laser
light  cord track. beam incident upon the record track in the optical re
Figs. 2A, 2B and 2C illustratethe manner in which cord disc is produced
based on the detection output  the foregoing process takes place. In each
of Figs. 2A 2    



3                   EP 0 347 081 B1                 4 to 2C, a designates
positional relationships between  nal [err] and supplied also to a
subtracter 14 to produce a pit P and a beam spot L formed by the laser
light  an output signal [err] The output signal [err] obtained beam
irradiating the pit P, and b designates diffrac-  from the adder 13 serves
as the reproduced informa- tion patterns (hatched portions) formed on an
exit pu-  tion signal, and the output signal [err] obtained from the pil
surface of the objective lens by the reflected laser   5   subtracter 14
comprises a signal residing in a fre- light beam in dependence on each
ofthe positional re-  quency band of the information signal recorded on the
lationships designated by a. Four quarters [err]    record track in the
optical record disc and varying and d4shown atb indicate portions in which
quantities  whenever the beam spot L on the optical record disc of light
are detected by the four photosensitive ele-  passes through the pit P and
serves as the tracking ments [err]  respectively. The pit P moves  10
error signal which indicates deviations of the beam from a position [err]
to a position [err] in relation to the  spot L from the center of the
record track formed by beam spot L. Fig. 2A shows a condition in which the
the series of pits. beam spot L is displaced to the right in relation to
the  Further, in the circuit shown in Fig. 3, the output pit P. Fig. 2B
illustrates a condition In which the beam  signal [err] obtained from the
adder 13 is supplied to spot L is positioned centrally on the pit P,
namely, a   15  both of pulse generators 15 and 16. The pulse gener-
correct tracking condition in which the laser light  ator 15 produces a
pulse signal [err] in response to each beam arrives properly at the record
track in the opti-  rising edge of the output signal [err] and the pulse
gen- cal record disc. Fig. 2C shows a condition in which the  erator 16
produces a pulse signal [err] in response to beam spot L is displaced to
the left in relation to the  each falling edge of the output signal [err].
On the other pit P.                                        20  hand, the
output signal [err] obtained from the subtract- It is understood from Figs.
2Ato 2C thatwhen the  er 14 is supplied to both of sampling-hold circuits
17 beam spot L Is centrally positioned on the pit P, that  and 18. In the
sampling-hold circuit 17, the level of the is, when the laser light beam
incident upon the record  output signal [err] is sampled by the pulse
signal [err] and track is in the proper tracking condition, a diffraction
each level sampled by pulse signal [err] is held to pro- pattern in which
quantities of light are symmetrically  25  duce an output signal [err].
Similarly, in the sampling- distributed among a couple of quarters [err]
and         hold circuit 18, the level of the outputsignal [err] is sam-
among another couple of quarters [err], is pro-  pled by the pulse signal
[err] and each level sampled by duced, and when the beam spot Lis displaced
right-  pulse signal [err] sheld to produce an output signal [err]. ward or
leftward in relation to the pit P, a diffraction  Each of the output
signals [err] and [err] obtained from pattern in which no symmetric
distribution of the   30  the sampling-hold circuits 17 and 18,
respectively, quantities of light is obtained among the quarters [err]  has
a polarityvarying from negative to positive orvice and [err] and among the
quarters [err] is produced  versa when the beam spot L is moved to traverse
the with the light distribution out of symmetry in reversed  record track
and a level representative of the devia- patterns in the case where the
beam pattern is dis-  tions of the beam spot Lfrom the center of the record
posed to the rightand in the casewherethe beam pat-  35  track.
Consequently, the output signals [err] and [err] tern is disposed to the
left, respectively. Based on the  can be employed as tracking control
signals. These foregoing, the detection output signals [err] to [err] ob-
output signals [err] and [err] are supplied to a differential tained from
the photosensitive elements [err] to [err], re-  circuit 19 to produce a
tracking control signal [err] spectively, may be supplied to and processed
by a  which is more reliable and delivered to an output ter- signal
generating circuit for producing a signal which   40   minal 20. varies in
dependence on the positional relationships   In the previously proposed
optical head device as between the beam spot L and the pit P, namely, the
described above, wherein the tracking error signal is tracking error
signal.                             produced in such a manner as
aforementioned, four Fig. 3 shows one example of the signal generat-
photosensitive elements constituting the photodetec- ing circuit by which
the tracking error signal is pro-  45  tor are required to be arranged
precisely in mutual duced based on the detection output signals [err] to
[err]  positional relation and in direction of alignment, and obtained from
the photosensitive elements [err],  this results in that the photodetector
per se and de- together with the reproduced output of an information  vices
for positioning the photodetector become com- signal recorded on the record
medium, that is, a re-  plicated in configuration. Further, a bidirectional
opt- produced information signal.                  50  ical arrangement is
required to be provided for con- In the circuit shown in Fig. 3, the
detection output  trolling a position on the photodetector upon which
signals [err] and [err] obtained from the photosensitive  the reflected
laser light beam is incident exactly In elements [err] respectively are
added to each  each of two directions perpendicular to each other. other by
an adder 11, and the detection output signals  Especially, in the case
where the previously pro- [err] and [err] obtained from the photosensitive
elements  55   posed optical head device is equipped with an inte- [err]
and [err] respectively, are added to each other by an  grated light beam
generating and detecting unit which adder 12. Output signals from the
adders 11 and 12  comprises a semiconductor substrate on which a are
supplied to an adder 13 to produce an output sig-  photodetector, a
semiconductor laser, and a prism for 3    



5                  EP 0 347 081 B1                 6 directing a laser
light beam generated by the semi-  formation recorded on the record medium
and a conductor laserto impinge upon an optical record disc  tracking error
signal are obtained from the photode- and for guiding a reflected laser
light beam obtained  tecting portion, and which can supply the detection
from the optical record disc to the photodetector are  output signals of
the photodetecting portion from provided, as disclosed in the Japanese
patent appli-   5   which a reliable tracking errorsignal is obtained under
cation published before examination under publica-  a condition wherein the
photodetecting portion is sim- tion number 62-197731, and its equivalent
EP-A-   plified in configuration and a exact bidirectional con- 0,258,450
reflecting the preamble of claim 1, the dis-  trol for a position on the
photodetecting portion upon advantage resulting from the photodetector com-
which the light beam from the record medium is inci- posed of four
photosensitive elements which are pro-  10  dent is not required even in
the case where an inte- vided for producing the tracking errorsignal as
descri-  grated light beam generating and detecting unit is em- bed above
is more serious. EP-A-0,258,450 also dis-  ployed In the device. closes the
use of two photosensors, each consisting  According to the present
invention there is pro- of three parallel elements, to obtain a focusing
error  vided an optical head device for use in recording signal.
GB-A-2,196,115 discloses a photodetector  15  and/or reproduction of
information comprising: light that is divided into four regions for
producing a focus  beam generating means, lens means for causing a error
signal and a tracking error signal, in which the  light beam obtained from
said light beam generating angle between the direction of track movement
and  means to impinge upon a record medium and receiv- the alignment of the
photodetector is varied in re-  ing the light beam from the recording
medium, photo- sponse to the output from the regions in order to min-  20
detecting means to which the light beam from the re- imize the adverse
effects of the diffracted light of the  cord medium received by said lens
means is guided, track on the focus error signal.                  said
photodetecting means comprising a group of Accordingly, it is an object of
the present inven-  photosensitive elements including a central and two
tion to provide an optical head device for use in re-  side photosensitive
elements separated from each cording and/or reproduction of information, by
which  25  other by a pair of parallel dividing portions each ex- a light
beam is caused to impinge upon a record me-  tending along a predetermined
direction and dis- dium and the light beam from the record medium is  posed
to form a common light receiving plane on guided to a photodetecting
portion so that detection  which a beam spot is formed bythe light beam
guided output signals used for producing at least a repro-  to said
photodetecting means for detecting the light duced signal of information
recorded on the record  30  beam guided to the photodetecting means to
produce medium and a tracking error signal are obtained from  respective
detection output signals, and signal gener- the photodetecting portion, and
which avoids the  ating means for producing a tracking signal used for
aforementioned disadvantages and problems en-     maintaining the laser
light beam impinging upon the countered with the prior art.
record medium in correct tracking relation to the re- Another object of the
present invention is to pro-  35  cord track in the record medium,
characterised by vide an optical head device for use in recording and/or
said predetermined direction along which each of the reproduction of
Information, by which a light beam is  parallel dividing portions extends
being selected to be caused to impinge upon a record medium and the    at
an angle between 0 and 90 degrees to a direction light beam from the record
medium is guided to a pho-  of movement of a diffraction pattern appearing
in the todetecting portion so that detection output signals  40  beam spot
formed on the common light receiving used for producing at least a
reproduced signal of in-  plane in accordance with a record track in the
record formation recorded on the record medium and a track-  medium and by
said respective detection output sig- ing error signal are obtained from
the photodetecting  nals being of use in such manner that said signal gen-
portion, and which can supply the detection output  erating means produce
said tracking signal based on signals ofthe photodetecting portion from
which are-  45  the difference between the detection output signal liable
tracking error signal is obtained under a condi-  from the central
photosensitive element and an add- tion wherein the photodetecting portion
is simplified  ed signal obtained by adding the detection output sig- in
configuration and it is not required to control a pos-  nals from the side
photosensitive elements to each ition on the photodetecting portion upon
which the  other. light beam from the record medium is incident exactly  50
Advantageously, the photodetecting means fur- in each of two directions
perpendicular to each other.  ther comprises an additional group of
photosensitive Afurtherobject of the present invention is to pro-  elements
including a central and two side photosen- vide an optical head device for
use in recording and/or  sitive elements separated from each other by a
pair reproduction of information, by which a light beam is  of parallel
dividing portions each extending along said caused to impinge upon a record
medium and the  55  predetermined direction and disposed to form a com-
light beam from the record medium is guided to a pho-  mon light receiving
plane on which a beam spot is todetecting portion so that detection output
signals  formed by the light beam guided to said photodetect- used for
producing at least a reproduced signal of in-  ing means for detecting the
light beam guided to the 4    



7                  EP 0 347 081 B1                  8 photodetecting means
to produce respective detec-  guided to the photodetecting portion is
incident is also tion output signals, and the light beam guided to said
not required to be controlled so exactly in the prede- photodetecting means
is caused to be incident upon  termined direction. Consequently, with the
optical said first mentioned group of photosensitive ele-  head device
according to the present invention, a re- ments and said second group of
photosensitive ele-   5   liable tracking error signal is obtained under a
condi- ments successively with a focusing point thereof on  tion wherein
the photodetecting portion is simplified an optical path formed between
said first group of  in configuration and an exact bidirectional control
for photosensitive elements and said second group of  a position on the
photodetecting portion upon which photosensitive elements and said signal
generating  the light beam from the record medium is incident is means
produces said tracking signal based on a dif-  10  not required even in the
case where an integrated ference between an added signal obtained by adding
light beam generating and detecting unit is employed the detection output
signal from the central photosen-  in the optical head device. sitive
elements of said first group of photosensitive  Further, in the embodiment
which is provided elements and the detection output signal from the  with
the photodetecting portion having the first and central photosensitive
element of said second group   15  second groups of photosensitive
elements, the detec- of photosensitive elements to each other and an add-
tion output signals from which a focus error signal is ed signal obtained
by summing up the detection out-  also produced, in addition to the
reproduced signal of put signals from the side photosensitive elements of
information recorded on the record medium and the said first group of
photosensitive elements and the  tracking error signal, are obtained from
the photode- detection output signals from the side photosensitive  20
tecting portion. elements of said second group of photosensitive ele-  The
above, and other objects, features and ad- ments.
vantages of the present invention will become appa- In the optical head
device thus constituted in ac-  rentfrom the following detailed description
which is to cordance with the present invention, since the group  be read
in conjunction with the accompanying draw- of photosensitive elements
including three photosen-  25  ings. sitive elements separated from each
other by two     Fig. 1 is a schematic view showing a photodetec- parallel
dividing portions each extending along the  tor employed in a previously
proposed optical predetermined direction is provided in the photode-  head
device; tecting portion so that the predetermined direction  Figs. 2A to 2C
are a set of diagrams used for ex- along which each of the parallel
dividing portions ex-  30  plaining the positional relationship between a
pit tends is arranged to be at the angle between 0 and  forming a record
track in a record medium and a 90 degrees to the direction of movement of
the dif-  beam spot formed by a light beam incident upon fraction pattern
appearing in the beam spot formed  the record medium as known in the prior
art; on the group of photosensitive elements by the light  Fig. 3 Is a
block diagram showing a signal gener- beam from the record medium in
accordance with the  35  ating circuit connected with the photodetector
record track in the record medium, the diffraction pat-  shown in Fig. 1;
tern in the beam spot formed on the group of photo-  Fig. 4 is a schematic
perspective view showing sensitive elements varies in accordance with the
one embodimentof optical head deviceforuse In positional relationship
between the record track in the  recording and/or reproduction of
Information ac- record medium and a beam spot formed on the record  40
cording to the present invention; disc by the light beam impinging thereon
in substan-  Fig. 5 is a cross-sectional view showing one ex- tially the
same manner as that shown in Figs. 2A to  ample of a movable optical
assembly employed in 2C and described above.
the embodiment shown on Fig. 4; Then, each of the central photosensitive
element  Fig. 6 is an enlarged cross-sectional view show- and two side
photosensitive elements produces the  45  ing a light beam generating and
detecting unit detection output signal in response to the portion of  and a
package containing the light beam gener- the light beam from the record
medium received       ating and detecting unit, together with other opt-
thereby and the tracking error signal is produced   ical elements, used in
the movable optical as- based on the detection output signal from the
central  sembly shown in Fig. 5; photosensitive element and the added
signal ob-  50  Fig. 7 is a schematic plan view of the light beam tained by
adding the detection output signalsfrom the  generating and detecting unit
used in the mov- side photosensitive elements to each other.          able
optical assembly shown in Fig. 5; In the optical head device according to
the pres-  Figs. 8A to 8C are a set of diagrams used for ex- ent invention
thus arranged, the predetermined direc-  plaining the positional
relationship between a pit tion along which each of the parallel dividing
portions  55  forming a record track in a record medium and a extends in
the photodetecting portion is not required  beam spot formed by a light
beam caused to im- to be arranged so exactly and a position on the group
pinge upon the record medium by the movable of photosensitive elements upon
which the light beam  optical assembly shown in Fig. 5; and 5    



9                  EP 0 347 081 B1                10 Fig. 9 is a block
diagram showing a signal gener-  cord track Rt formed in the optical record
disc R. ating circuit connected with a photodetecting por-  Then, a
reflected laser light beam obtained from the tion of the light beam
generating and detecting  optical record disc R returns through the
objective unit used In the movable optical assembly shown  lens 31 to the
mirror 40 to be reflected thereby. The in Fig. 5
5   reflected laser light beam reflected by the mirror 40 Figs. 4 to 7 show
one embodiment of optical head  is further reflected by the mirror 39 to be
directed up- device for use in recording and/or reproduction of in-  ward
to the light beam generating and detecting unit formation according to the
present invention. This  38 contained in the package 37. embodiment shown
in Figs. 4 to 7 is, In actual use, In-  As shown in Fig. 6 in which the
light beam gener- corporated in a disc player.                10  ating and
detecting unit 38 contained in the package Referring to Fig. 4, the
embodiment has a case 30  37 is enlarged, the package 37 mounted on the
inner provided with an opening 30a to which an objective  surface of the
Integrated element mounting board 35 lens 31 contained in the case 30
faces. On the occa-  comprises a body 41 in which the light beam gener-
sion of actual use in the disc player, the embodiment  ating and detecting
unit 38 is disposed and a glass is mounted on the upper surface of a
movable base  15  plate member 42 attached to the body 41. The laser member
34 which is engaged to be movable with    light beam generated by the light
beam generating guide members 32 and 33 provided in the disc player.  and
detecting unit 38 passes through the glass plate The movable base member 34
is driven by a driving  member 42 to the mirror 39 and the reflected laser
mechanism, which is provided in the disc player with  light beam reflected
by the mirror 39 passes through a pinion engaging with a rack portion 34a
formed on  20  the glass plate member 42 to the light beam generat- the
movable base member 34 to be moved in a direc-  ing and detecting unit 38.
tion along the radius of an optical record disc mounted  In the light beam
generating and detecting unit on the disc player under the guidance by the
guide  38, as shown in Fig. 6, first and second photodetec- members 32 and
33.                               tors 51 and 52 are formed to align in a
semiconductor In the case 30 of the embodiment, a movable opt-  25
substrate 50 so as to constitute a photodetecting por- ical assembly
Including the objective lens 31 and a  tion. Asemiconductor laser 53 is
also provided on the supporting and driving assembly operative to support
surface of the semiconductor substrate 50. Further, the movable optical
assembly and to move the same  a protective coating layer 54 is formed to
cover the in predetermined directions are contained.       surface of the
semiconductor substrate 50 except a As shown in Fig. 5, the movable optical
assembly  30  portion thereof on which the semiconductor laser 53 has a
supporting member 36 on which the objective  is placed and a prism 55 is
fixed on a portion of the lens 31 and an integrated element mounting board
35  protective coating layer 54 covering the photodetect- are mounted. The
integrated element mounting board  ing portion constituted on the
semiconductor sub- 35 is provided with a flexible connecting film 35a ex-
strate 50 wherein the first and second photodetectors tending therefrom.
35  51 and 52 are formed. With such optical elements, the In the supporting
member 36, a package 37     light beam generating and detecting unit 38 is
inte- which contains a light beam generating and detecting  grated. unit 38
is mounted on the innersurface of the integrat-  The prism 55 has a
semi-transparent surface 55a ed element mounting board 35. Further, a
mirror 39 is  which faces the semiconductor laser 53 and is In- held by the
supporting member 36 to be disposed un-  40  clined in relation to the
surface of the semiconductor der the light beam generating and detecting
unit 38,  substrate 50 on which the semiconductor laser 53 is and another
mirror 40 is also held by the supporting  placed. member 36 under the
objective lens 31 to be disposed  In the light beam generating and
detecting unit 38 on the axis of the objective lens 31.            thus
constituted, the laser light beam generated by The movable optical assembly
is disposed so 88  45  the semiconductor laser 53 Is reflected by the semi-
to cause the objective lens 31 mounted on the sup-  transparent surface 55a
of the prism 55 to pass porting member 36 to face the under surface of an
through the glass plate member 42 toward the mirror optical record disc R.
In the movable optical assembly  39. Then, the laser light beam from the
semi- thus disposed, the light beam generating and detect-  transparent
surface 55a of the prism 55 is reflected ing unit 38 contained in the
package 37 is operative  50  twice by the mirrors 39 and 40 and caused to
impinge to generate a laser light beam directed toward the mir-  upon the
record track Rt in the optical record disc R ror 39 which is positioned
under the light beam gen-  through the objective lens 31. On the other
hand, the erating and detecting unit 38. The laser light beam  reflected
laser light beam obtained from the record from the light beam generating
and detecting unit 38  track Rt in the optical record disc R returns
through is reflected by the mirror 39 and then reflected further  55  the
objective lens 31 and is reflected twice by the mir- by the mirror40 to be
directed upward to enter the ob-  rors 40 and 39. Then, the reflected laser
light beam jective lens 31. The objective lens 31 Is operative to  from the
mirror 39 passes through the semi- focus the laser light beam from the
mirror 40 on a re-  transparent surface 55a of the prism 55 to enter the 6
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prism 55, a part of the reflected laser  the reflected laser light beam
reaches to the common light beam reaches to the first photodetector 51 and
light receiving plane formed by the photosensitive the rest of the
reflected laser light beam is reflected  elements [err] constituting the
second photode- to reach to the second photodetector 52. The reflect-
tector 52 and forms a beam spot U' thereon as shown ed laser light beam is
arranged to have a focusing   5   in Fig. 7. The photosensitive elements
[err] to [err] pro- point on an optical path formed between the first and
duce respective detection output signals [err] and second photodetectors 51
and 52 in the prism 55.  [err] in response to portions of the beam spot U
irradiat- As shown in Fig. 7, each of the first and second  Ing the
photosensitive elements [err] to [err], respective- photodetectors 51 and
52 formed In the semiconduc-  ly, and the photosensitive elements [err] to
[err] produce tor substrate 50 comprises s group of photosensltive   10
respective detection output signals [err]  in elements including a central
photosensitive element  response to portions of the beam spot U'
irradiating and two side photosensitive elements facing each  the
photosensitive elements [err] to [err] respectively. other with the central
photosensitive element be-  These detection output signals [err] to [err]
and [err] to [err] tween. In more detail, the first photodetector 51 com-
are derived through the integrated element mounting primes three
rectangular photosensitive elements [err]  15  board 35 and the flexible
connecting film 35a from D2 and [err] which are separated from each other
by a  the light beam generating and detecting unit 38. couple of parallel
dividing portions [err] and E2 so that  The record track Rt in the optical
record disc R is the photosensitive element D2 is positioned at the  also
composed of a series of pits having a depth center and the photosensitive
elements [err] and [err] are  which is a quarter of the wavelength of the
laser light positioned at both sides of the photosensitive element  20
beam Incident upon the record track Rt, and therefore D2 and disposed to
form a common light receiving  the laser light beam impinging upon the
record track plane, and similarly, the second photodetector 52  Rt through
the objective lens 31 is diffracted and re- comprises three rectangular
photosensitive elements  flected by the pits. Accordingly, the reflected
light [err]  and [err] which are separated from each other  beam which
returns through the objective lens 31 by a couple of parallel dividing
portions [err] and [err] so  25  from the record track Rt in the optical
record disc R that the photosensitive element [err] Is positioned at  and
is guided to the first and second photodetectors the center and the
photosensitive elements [err] and  51 and 52 so as to form the beam spots U
and U' on [err] are positioned at both sides of the photosensitive  the
photosensitive elements [err] to [err] and the photo- element [err] and
disposed to form a common light re-  sensitive elements [err] to [err]
respectively, produces ceiving plane.                               30   a
diffraction pattern in each of the beam spots U and The semiconductor
substrate 50, in which the   U', which corresponds to the positional
relationship first and second photodetectors 51 and 52 are formed  between
one of the pits forming the record track Rt in the above mentioned manner
and on which the    and a beam spot formed by the laser light beam irra-
semiconductor laser 53 and the prism 55 are provid-  diating the record
track Rt. The diffraction pattern ed, is fixed to the inner surface of the
body 41 of the   35  thus produced in each of the beam spots U and U' Is
package 37 in such a manner that a direction along  moved in the direction
corresponding to the tangential which each of the parallel dividing
portions [err] and E2  direction of the record track Rt in the optical
record in the first photodetector 51 and the parallel dividing  disc R as
indicated with arrows X In Fig. 7, in relation portions [err] and [err] in
the second photodetector 52  to each of the first and second photodetectors
51 and extends Issetto beatan angle [err]within an angle range   40  52 at
speed corresponding to the movement of the re- of 0 to 90 degrees, for
example, 45 degrees to a di-  cord track Rt relative to the laser light
beam irradiat- rection corresponding to the tangential direction of  ing
the record track Rt. the record track Rt in the optical record disc R, as
in-  Figs. 8A, BB and 8C illustrate the manner in dicated with arrows X in
Fig. 7. Accordingly, each of  which the movement of the diffraction pattern
men- the photosensitive elements [err] to [err] constituting the   45
tioned above takes place. In each of Figs. 8A to 8C, first photodetector 51
and the photosensitive ele-  a designates positional relationships between
a pit P ments [err] to [err] constituting the second photodetec-  and a
beam spot L formed by the laser light beam ir- tor 52 also extends to be at
the angle [err] to the direction  radiating the pit P and b designates
diffraction pat- corresponding to the tangential direction of the record
terns (hatched portions) formed on an exit pupil sur- track Rt in the
optical record disc R indicated with the  50  face of the objective lens 31
by the reflected laser arrows X.
light beam in dependence on each of the positional re- The part of the
reflected laser light beam which  lationships designated by a. Three
divided areas comes from the record track Rt in the optical record  [err]
and [err] shown at b Indicate por- disc Rthrough the objective lens 31 to
enterthe prism  tions in which quantities of light are detected by the 55
reaches to the common light receiving plane  55   photosensitive elements
[err]  constituting thefirst formed by the photosensitive elements [err] to
[err] con-  photodetector 51 and portions in which quantities of stituting
the first photodetector 51 and forms a beam  light are detected by the
photosensitive elements [err] spot U thereon as shown in Fig. 7 and another
part of  to [err] constituting the second photodetector 52. The 7    



13                 EP0347081 B1                    14 pit P moves from a
position [err] to a position T2 in re-  optical record disc R and the beam
spot L formed by lation to the beam spot L. Fig. 8A shows a condition  the
laser light beam irradiating the record track Rt, as in which the beam spot
L is displaced to the right in  indicated by an arrow X close to the first
photodetec- relation to the pit P. Fig. 8B illustrates a condition in  tor
51, and also with the photosensitive elements [err] which the beam spot L
is positioned centrally on the   5   to [err] constituting the second
photodetector 52, each pit P, namely, a correct tracking condition in which
the  of which extends to be at the angle [err] to the direction laser light
beam arrives properly at the record track  of movement of the diffraction
pattern, as indicated Rt in the optical record disc R. Fig. 8C shows a con-
by an arrow X close to the second photodetector 52. dition in which the
beam spot L Is displaced to the left  In the circuit shown in Fig. 9, the
detection output in relation to the pit P.                    10  signals
[err] and [err] obtained from the photosensitive It is understood from
Figs. 8Ato 8C that when the  elements [err] and [err] respectively, are
added to each beam spot L is centrally positioned on the pit P, that  other
by an adder61, the detection output signals [err] is, when the laser light
beam Incident upon the record  and [err obtained from the photosensitive
elements track Rt is in the proper tracking condition, a diffrac-  [err]
and [err] respectively, are added to each other by tion pattern in which
quantities of light are symmetri-  15  an adder 62, and the detection
output signal V2 ob- cally distributed among the divided area [err] and
tained from the photosensitive elements [err] and the a combination of the
divided areas [err] and [err]   detection output signals [err] obtained
from the photo- is produced, and when the beam spot L is displaced
sensitive elements [err] are added to each other by an rightward or
leftward in relation to the pit P, a diffrac-  adder 63. Further, an output
signal V4 obtained from tion pattern in which no symmetric distribution of
the   20  the adder 61 and an output signal [err] obtained from quantities
of light Is obtained among the divided area  the adder 62 are added to each
other by an adder64. [err] and the combination of the divided areas
Then, an output signal [err] obtained from the ad- [err] and  [err] is
produced with the light distrib-  der 63 and an output signal [err]
obtained from the ad- ution outof symmetry in reversed patterns In the case
der 64 are supplied to an adder 65 to produce an out- where the beam
pattern is disposed to the right and   25  put signal [err] and supplied
also to a subtracter 66 to in the case where the beam pattern is disposed
to the  produce an output signal [err]. The output signal V7 ob- left,
respectively. Based on the foregoing, it Is further  tained from the adder
65 corresponds to the sum of understood that, by applying the detection
output sig-  the detection output signals [err] to [err] and [err] to [err]
and nals [err] and [err] obtained from the photosensitive  therefore serves
as the reproduced information sig- elements [err]  and [err] respectively,
and the detec-  30  nal. The output signal [err] obtained from the
subtracter tlon output signals [err]  and [err] obtained from the  66
comprises a signal residing In a frequency band of photosensitive elements
[err]  and [err] respective-  the information signal recorded on the record
track Rt ly, to a signal generating circuit in which the detection  in the
optical record disc Rand varying whenever the output signal V2 and a
combination of the detection  beam spot L on the optical record disc R
passes output signals [err] and [err] are processed separately  35  through
the pit P and serves as the tracking error sig- and the detection output
signal [err] and a combination  nal which indicates deviations of the beam
spot L on of the detection output signals [err] and [err] are also  the
optical record disc Rfrom the centerof the record processed separately, a
signal which varies in de-  track Rt formed by the series of pits P.
pendence on the positional relationships between the  The detection output
signal V2 and the output sig- beam spot L and the pit P, namely, the
tracking error  40  nal V4 obtained from the adder 61 are supplied to a
signal can be obtained from the signal generating cir-  subtracter 73, and
the detection output signal [err] and cuit.
the output signal [err] obtained from the adder 62 are Fig. 9 shows one
example of the signal generat-  supplied to a subtracter 74. Then, output
signals ob- ing circuit by which the tracking error signal is pro-  tained
from the subtracters 73 and 74, respectively, duced based on the detection
output signals [err] to [err]  45  are supplied to a subtracter 75 to
produce an output obtained from the photosensitive elements [err] to [err]
signal [err]. This output signal [err] varies in response respectively, and
the detection output signals [err] to  to the focusing condition of the
laser light beam inci- V3' obtained from the photosensitive elements [err]
to  dent upon the record track Rt in the optical record disc [err]
respectively, togetherwith a reproduced output of  R and delivered to an
output terminal 76 as the focus an information signal recorded on the
record track Rt  50  error signal. in the optical record disc R, that is, a
reproduced in-  Further, in the circuit shown in Fig. 9, the output
formation signal and a focusing error signal.     signal [err] obtained
from the adder 65 is supplied to The circuit shown in Fig. 9 Is connected
with the  both of pulse generators 67 and 68. The pulse gener-
photosensitive elements [err] to [err] constituting thefirst  ator67
produces a pulsesignal V9in response to each photodetector 51, each of
which extends to be at the  55  rising edge of the output signal V7 and the
pulse gen- angle [err] to the direction of movementof the diffraction
erator 68 produces a pulse signal [err] in response to pattern
corresponding to the positional relationship  each falling edge of the
output signal [err]. On the other between the pit P forming the record
track Rt in the  hand, the output signal [err] obtained from the subtract-
8    



15                 EP 0 347 081 B1                 16 er 66 is supplied to
both of sampling-hold circuits 69  side photosensitive elements (D1, D3)
separated and 70. In the sampling-hold circuit 69, the level of the  from
each other by a pair of parallel dividing por- output signal [err] Is
sampled by the pulse signal [err]  tions (E1, E2) each extending along a
predeter- and each level sampled by pulse signal [err] is held to  mined
direction and disposed to form a common produce an output signal [err].
Similarly, in the sam-   5  light receiving plane on which a beam spot (U)
is pling-hold circuit 70, the level of the output signal [err]  formed by
the light beam guided to said photode- is sampled by the pulse signal [err]
and each level sam-  tecting means (51) for detecting the light beam pled
by pulse signal V9 is held to produce an output  guided to the
photodetecting means to produce signal [err]. Each of the output signals
[err] and V12 ob-  respective detection output signals [err] , tained from
the sampling-hold circuits 69 and 70, re-  10  and spectively, has a
polarity varying from negative to        signal generating means for
producing a positive or vice versa when the beam spot L formed   tracking
signal used for maintaining the laser light on the optical record disc R is
moved to traverse the  beam impinging upon the record medium in cor- record
track Rt and a level representative of the de-  rect tracking relation to
the record track (RT) in viations of the beam spot L from the center of the
re-  15  the record medium (R), cord track Rt. Consequently, the output
signals V11        characterised by said predetermined di- and [err] can be
employed as tracking control signals.  rection along which each of the
parallel dividing These outputsignals [err] and V12 are supplied to a dif-
portions extends being selected to be at an angle ferential circuit 71 to
produce a tracking control signal  between 0 and 90 degrees to a direction
of move- V13 which is more reliable and delivered to an output  20  ment of
a diffraction pattern appearing in the terminal 72.
beam spot formed on the common light receiving Although, in the embodiment
described above,      plane in accordance with a record track (RT) in the
detection output signal V2 from the photosensitive  the record medium (R)
and by said respective de- element D2 and the combined signal obtained by
add-   tection output signals [err] being of use in ing the detection
output signals [err] and [err] from the   25  such manner that said signal
generating means photosensitive elements [err and [err] which are derived
produce said tracking signal based on the differ- from the first
photodetector 51, and the detection out-  ence between the detection output
signal (V2) put signal [err] from the photosensitive element [err] and
from the central photosensitive element (D2) and the combined signal
obtained by adding the detection  an added signal obtained by adding the
detection output signals [err] and [err] from the photosensitive ele-  30
output signals [err]  from the side photosensi- ments [err] and [err] which
are derived from the second  tive elements [err]  to each other.
photodetector 52, are used for producing the output signal [err] which
serves as the tracking error signal, it  2. An optical head device
according to claim 1, is possible to use the detection output signal V2 and
wherein said photodetecting means further com- the combined signal obtained
by adding the detection   35  prises a second group of photosensitive ele-
output signals [err] and [err] which are derived from the  ments (52)
including a central (D'2) and two side first photodetector 51, or the
detection output signal  photosensitive elements (D'1, D'3) separated [err]
and the combined signal obtained by adding the    from each other by a pair
of parallel dividing por- detection outputsignals [err] and [err] which are
derived  tions (E'1, E'2) each extending along said prede- from the second
photodetector 52, for producing the   40  termined direction and disposed
to form a com- tracking error signal.                                mon
light receiving plane on which a beam spot (U') is formed by the light beam
guided to said photodetecting means for detecting the light Claims
beam guided to the photodetecting means to pro- 45      duce respective
detection output signal [err] 1. An optical head device foruse In recording
and/or  [err] and the light beam guided to said photode- reproduction of
information comprising:           tecting means is caused to be Incident
upon said light beam generating means (53),           first mentioned group
(51) of photosensitive ele- lens means (31) for causing a light beam
ments (D1-D3) and said second group (52) of obtained from said light beam
generating means  50  photosensitive elements (D'1-D'3) successively (53)
to Impinge upon a record medium (R) and re-  with a focusing point thereof
on an optical path ceiving the light beam from the recording medium  formed
between said first group of photosensi- (R).
tive elements (D1-D3) and said second group of photodetecting means (51) to
which the       photosensitive elements (D'1-D'3) and said sig- light beam
from the record medium (R) received  ss  nal generating means produces said
tracking sig- by said lens means (31) is guided, said photode-  nal based
on a difference between an added sig- tecting means comprising a group of
photosensi-   nal obtained by adding the detection outputsignal tive
elements including a central (D2) and two    [err] from the central
photosensitive elements 9    



15                 EP 0 347 081 B1                  16 or 66` Is supplied
to both of sampling-hold circuits 69  side photosensitive elements (D1, D3)
separated and 70. In the sampling-hold circuit 69, the level of the  from
each other by a pair of parallel dividing por- output signal [err] is
sampled by the pulse signal [err]  tions (E1, E2) each extending along a
predeter- and each level sampled by pulse signal [err] is held to  mined
direction and disposed to form a common produce an output signal [err].
Similarly, in the sam-   5  light receiving plane on which a beam spot (U)
is pling-hold circuit 70, the level of the output signal [err]  formed by
the light beam guided to said photode- is sampled by the pulse signal V9
and each level sam-  tecting means (51) for detecting the light beam pled
by pulse signal [err] is held to produce an output  guided to the
photodetecting means to produce signal [err]. Each of the outputsignals
[err] ob-  respective detection output signals [err] tained from the
sampling-hold circuits 69 and 70, re-  10  and spectively, has a polarity
varying from negative to        signal generating means for producing a
positive or vice versa when the beam spot L formed   tracking signal used
for maintaining the laser light on the optical record disc R is moved to
traverse the  beam impinging upon the record medium in cor- record track Rt
and a level representative of the de-  rect tracking relation to the record
track (RT) in viations of the beam spot L from the center of the re-  15
the record medium (R), cord track Rt. Consequently, the output signals
[err]        characterised by said predetermined dl- and V12 can be
employed as tracking control signals.  rection along which each of the
parallel dividing These output signals [err] are supplied to a dif-
portions extends being selected to be at an angle ferentlal circuit 71 to
produce a tracking control signal  between 0 and 90 degrees to a direction
of move- V13 which Is more reliable and delivered to an output  20  ment of
a diffraction pattern appearing In the terminal 72.
beam spot formed on the common light receiving Although, in the embodiment
described above,      plane In accordance with a record track (RT) in the
detection outputsignal V2 from the photosensitive  the record medium (R)
and by said respective de- element D2 and the combined signal obtained by
add-  tection output signals [err]  being of use in ing the detection
output signals [err] and [err] from the   25  such manner that said signal
generating means photosensitive elements [err] and [err] which are derived
produce said tracking signal based on the differ- from the first
photodetector 51, and the detection out-  ence between the detection output
signal (V2) put signal [err] from the photosensitive element [err] and
from the central photosensitive element (D2) and the combined signal
obtained by adding the detection  an added signal obtained by adding the
detection output signals [err] and [err] from the photosensitive ele-  30
output signals [err] from the side photosensi- ments [err] and [err] which
are derived from the second  tive elements [err] to each other.
photodetector 52, are used for producing the output signal [err] which
serves as the tracking error signal, it  2. An optical head device
according to claim 1, is possible to use the detection output signal [err]
and  wherein said photodetecting means further com- the combined signal
obtained by adding the detection   35  prises a second group of
photosensitive ele- output signals [err] and V3, which are derived from the
ments (52) including a central (D'2) and two side first photodetector 51,
or the detection output signal  photosensitive elements (D'1, D'3)
separated [err] and the combined signal obtained by adding the   from each
other by a pair of parallel dividing por- detection outputsignals [err] and
V3, which are derived  tions [err] each extending along said prede- from
the second photodetector 52, for producing the  40  termined direction and
disposed to form a com- tracking error signal.
mon light receiving plane on which a beam spot (U') is formed by the light
beam guided to said photodetecting means for detecting the light Claims
beam guided to the photodetecting means to pro- 45      duce respective
detection output signal [err] 1. An optical head device foruse in recording
and/or  [err] and the light beam guided to said photode- reproduction of
information comprising:          tecting means is caused to be incident
upon said light beam generating means (53),           first mentioned group
(51) of photosensitive ele- lens means (31) for causing a light beam
ments (D1-D3) and said second group (52) of obtained from said light beam
generating means  50  photosensitive elements (D'1-D'3) successively (53)
to impinge upon a record medium (R) and re-  with a focusing point thereof
on an optical path ceiving the light beam from the recording medium  formed
between said first group of photosensi- (R),
tive elements (D1-D3) and said second group of photodetecting means (51) to
which the      photosensitive elements (D'1-D'3) and said sig- light beam
from the record medium (R) received  55  nal generating means produces said
tracking sig- by said lens means (31) is guided, said photode-  nal based
on a difference between an added sig- tecting means comprising a group of
photosensi-   nal obtained by adding the detection output signal tive
elements including a central [err] and two    [err] from the central
photosensitive elements 9    



(D2) of said first group (51) of photosensitive ele-  E2) voneinander
getrennt sind, die in sine vorbe- ments and the detection output signal
from the    stimmte Richtung weisen und so angelegt sind, central
photosensitive element (D'2) of said seo-  dai sie eine gemeinsame
Llchtempfangsebene ond group (52) of photosensitive elements to
bilden, auf der sin Strahifleck (U) durch den each other and an added
signal obtained by sum-   5  Lichtstrahl gebildetwird, derzu der
Fotodetektor- ming up the detection output signals [err]  from  anordnung
(51) geffhrtwird zum Detektieren des the side photosensitive elements (D1,
D3) of said  zurFotodetektoranordnunggefuhrten Lichtstrah- first group of
photosensitive elements (51) and    les zum  Erzeugen jeweiliger
Detektions- the detection output signals [err]  from the  Ausgangssignale
(VI, V2, V3), und side photosensitive elements (D'1, D'2) of said  10  eine
Signalerzeugungsvorrichtung zum Erzeu- second group of photosensitive
elements (52).     gen eines Spursignales, des zum Halten des auf des
Aufzelchnungsmedlum einfallenden Laser- 3. An optical head device according
to claim 2,      lichtstrahlee in derrichtigen Spur in Bezug aufdie wherein
said photodetecting means comprises a     Aufzeichnungsspur (RT) auf dem
Aufzeich- semiconductor substrate (50) in which said first  15  nungemedium
(R) dient, dadurch gekennzelch- group of photosensitive elements (51) and
said    net, second group of photosensitive elements (52)      daB die
vorbestimmte Richtung, in die jeder der are formed to be aligned In said
predetermined di-  parallelen Trennabschnitte weist, In einem Win- rection
and an optical element (55) disposed on   kel zwischen 0 und 900 zur
Bewegungsrichtung said semiconductor substrate (50) for guiding the   20
eines Beugungsmusters gewahit ist, das in dem laser light beam from the
record medium (R) re-   auf der gemeinsamen Lichtempfangsebene in ceived by
said lens means (31) to both of saidfirst  Obereinstimmung mit einer
Aufzeichnungsspur group of photosensitive elements and said sec-    (RT)
des Aufzeichnungsmediums (R) gebildeten ond group of photosensitive
elements.             Strahifleck erscheint, und daB die jeweiligen 25
Detektions-Ausgangssignale (VI, V2, V3) derge- 4. An optical head device
according to any one of     staltvon Nutzen sind, dal die Slgnalerzeugungs-
the preceding claims, wherein said predeter-      vorrichtung das
Spursignal auf der Grundlage mined direction along which each of the
parallel  der Differenz  zwischen  dem  Detektions- dividing portions [err]
extends is se-  Ausgangssignal (V2) vom mittleren lichtempfind- lected to
be substantially at an angle of 45 de-  30  lichen Element (D2) und einem
durch das Addie- grees to the direction of movement of the dlffrac-  ren
der Detektions-Ausgangssignale (VI. V3) der tion pattern appearing in the
beam spot formed    seltlichen lichtempfindlichen Elements (VI, V3) on the
common light receiving plane In accor-     erhaltenen Summensignal erzeugt.
dance with the record track (RT) in the record me- dium (R).
35  2. Anordnung mit einem optischen Kopf gemai An- spruch 1, wobei die
Fotodetektor-Vorrichtung welterhin sine zweite Gruppe von lichtempfindli-
PatentansprOche                                       chen Elementen (52)
mit einem mittleren (D'2) und zwei seltlichen lichtempfindlichen Elemen- >
1. Anordnung mit sinem optischen Kopf zur Auf-  40    ten (D'1, D'3)
umfait, die voneinander durch sin zeichnung und/oder Wiedergabe von
Informati-       Piar paralleler Trennabschnitte (E'1, E'2) ge- on, mit
trennt sind, die jeweils in die vorbestimmte Rich- einerVorrichtung (53)
zum Erzeugen eines Licht-   tung weisen und so angelegt sind, dal sie eine
strahles,                                         gemeinsame
Lichtempfangsebene bilden, auf elner Linsenvorrichtung (31), durch die ein
von   45  der ein  Strahifleck  (U') durch  den  der der Vorrlchtung (53)
zum Erzeugen elnes Llcht-     Fotodektorvorrichtung zugef0hrten Lichtstrahl
strahles erhaltener Lichtstrahl auf ein Aufzeich-  gebildet wird  zum
Detbktieren  des  der nungsmedium (R) einfillt,
Fotodektorvorrichtung zugefihrten Lichtstrah- und zum Aufnehmen des
Lichtstrahles vom Spel-     les,   um    entsprechende    Detedtions-
chermedlum (R),                           50      Ausgangssignale (V'1,
V'2, V'3) zu erzeugen, sine Fotodektor-Anordnung (51), zu der der von
und wobei der der Fotodetektor-Vorrichtung zu- der Llnsenvorrlchtung (31)
aufgenommene Ucht-     gef0hrts Lichtstrahl mit elnem Brennpunkt nach-
strahl vom Aufzeichnungsmedium (R) gefflhrt       einander auf die erste
Gruppe (51) lichtempfind- wird, wobel die Fotodetektoranordnung eine
licher Elements (DI-D3) und auf die zweite Grup- Gruppe von
lichtempfindlichen Elementen auf-  56  pe(52) 1ichtbmpfindlicherElemente
(D'1-D'3) auf weist, die sin mittleres (D2) und zwei seitliche  einem
optischen Weg einfillt, der zwIschen der lichtempfindliche Elements (D1,
Ds) urrdasst, die  ersten Gruppe llchtempfindlicher Elements (D1- durch sin
Pear paralleler Trennabschnitte (El,    D3) und der zweiten Gruppe
lichtempfindlicher 10    19                  EP 0 347 081 B1
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Elemente (D1-D'3) gebildet ist, und wobei die Sl-  voir un falsceau de
lumiere dudit support d'enre- gnalerzeugungsvorrichtung das Spursignal auf
gistrement (R), der Grundlage der Differenz zwischen einem               un
dispositif de photod~tection (51) sur le- Summensignal, das durch das
Addieren des           quel le faisceau de lumiere du support d'enregis-
Detektions-Ausgangssignales (V2) des mittleren   5  trement(R) recu par
leditdispositif de lentille (31) lichtbmpfindlichen Elementbs (D2) der
ersten       est gulde, ledit dispositif de photodhtection Gruppe (51)
lichtbmpfindlicher Elements und des    comprenant un groups d'el6ments
photosensi- Detebtions-Ausgangssignales  des  mittleren        bles
comprenant un 6l6ment central (D2) et deux lichtempfindlichen Elementes
(D'2) der zweiten     6l6ments photosensibles lat6raux (Di ; D3) sepa-
Gruppe (52) lichtempfindlicher Elemente erhal-  io  res l'un de l'autre par
une pairo de parties de di- ten wird, und sines Summensignales, das durch
vision paralleles (El, E2) s6tendant chacune Is das Addleren der
Detektlons-Ausgangssignale        long d'une direction pr6d6termin6 et
dispos6e (VI, V3) der seitlichen llchtempfindlichen Ele-    pour former un
plan de reception de lumiere mente (DI, D3) der ersten Gruppe lichtempfind-
commun sur lequel un spot de falsceau (U) est licher Elements (51) und der
Deteitions-  1s       forme par Is faisceau de lumiere guide vers ledit
Ausgangssignale (V'1, VY3) der seitlichen licht-   dispositif de
photod6tection (51) pour detecter le empfindlichen Elements (D'1, D12) der
zweltbn      faisceau de lumlre gulde surledispositifde pho- Gruppe
llchtbmpfindlicher Elements (52) erhal-     todhtection pour produire des
signaux de sortie ten wird.                                          de
d~tection respectifs (VI, V2, V3), et 20           un dispositif de
generation de signal pour 3. Anordnung mit einem optischen Kopf gemfi An-
produire un signal de suivi de pisbt utilis6 pour spruch 2, wobei die
Fotodektor-Vorrichtung sin     maintonir le falsceau de lumire laser
frappant le Halbleitersubstrat (50) umfallt, in dem die erstb  support
d'enregistrement dans un suivi de piste Gruppe lichtempfindlicher Elements
(51) und die    correct en relation avec la plate d'enregistrement zweibt
Gruppe llchtempfindlicher Elementb (52)  25  (Rt) du support
d'enregistrement (R), in die vorbestimmte Richtung ausgerichtet aus-
caracterlse en ce quo ladite direction pre- gebildet sind, und ein
optisches Element (55),     d6terminee Is long de chacune des parties de
di- das auf dem Halbleibtrsubstrat (50) angeordcnet    vision paralleles
shtesnd en 6tant selectionn6o ist, um den von der Linsenvorrchtung (31)
aufge-   pour former un angle compris entre 0 et 90 de- nommenen
Laserlichtstrahl vom Aufzeichnungs-  3o   gr6s par rapport a une direction
de deplacement medium (R) zur ersten Gruppe lichbtempfindllcher   d'un
dessin de diffraction apparaissant dans le Elements und zur zweiten Gruppe
lichtbmpf indli-   spot de faisceau forme sur le plan de reception de cher
Elementb zu fflhren.                          Iumlire commun selon une
piste d'enregistre- ment (Rt) du support d'enregistrement (R) et par 4.
Anordnung mIt einem optischen Kopf gemfiB ei-  35  lesdits signaux de
sortie de d~tection respectifs nem der vorhergehenden Anspriche, wobel die
(V1,V2, V) etantutilb96sde maniere telle que ledit vorbestimmtb Richtung,
In die jeder der paralle-   dispositif de generation de signaux produit
ledit Ion Trennabschnitte (El, E2, El,, E'2) weist, so ge-  signal de suivi
de piste sur la base de la differen- wfihIt ist, da lsie sich im
wesentlichen In einem  ce entre le signal de sortie de d~tection (V2) de Y9
Winkel von 450 zur Bewegungsrichtung des Beu-  40  Iel'ement photosensible
central (D2) et un signal gungsmusters befindet, das in dem auf der ge-
additlonne obtenu par addition des signaux de meinsamen Uchtempfangsebene
In Obereln-            sortie de d6tection (VI, V2) des elements photo-
stimmung mit der Aufzelchnungsspur (RT) des        sensibles lateraux (DI,
D3) I'un avec l'autre. Aufzeichnungsmediums (R) gebildetbn Strahl- fleck
eracheint.                           45  2. Dispositif de tete optique
selon la revendication 1, dans lequel ledit dispositif de photod~tection
comprend en outre un second groups d'elements RevendicatIons
photosensIbles (52) comprenant un element cen- tral (D'2) et deux elements
photosensibles late- 1. Dispositif de tfte optique utilIbe pour
l'enregistre-  so  raux (DI,, D'3) separes l'un de l'autre par une pai-
ment etlou  la reproduction  d'informations        re de parties de
division paralleles (El1, E12) comprenant:
s9'tsndantchacune le long de ladite direction pre- un dispositif de
generation de falsceau de   dtebrmineo et dispos6es pour former un plan de
lumiero (53),                                      reception de lumibre
commun sur loquel un spot un dispositif de lentille (31) pour entratner  sc
de faisceau (U1) est forme par le faisceau de lu- un faiaceau de lumiere
obtenu par ledit dispositlf  meire guld1 sur ledit dispositif de
photodhtection de generation de falsceau de lumiere (53) A frap-  pour
dhtecter le faisceau de lumiere guide vers le per un support
d'enregistrement (R) et pourrace-   dispositif de photodhtection pour
produire des si-    21                  EP 0 347 081 B1                 22
1 i111j       111Hi I1 11 IN gnaux de sortie de dhtection respectifs (V,',
V2', 



V3'), et Is falsceau de lumlire gulde sur ledit dis- positif de
photod~tection esat contraint d'etre inci- dent sur ledit premier groups
mentlonne (51) des elements photosensibles (DI a D3) et ledit se-   s cond
groups (52) des el6ments photosensibles (D'1 a D'3) successivement avec un
point de fo- calisation de coux-ci sur un trajet optique form6 entre ledit
premier group. des el6ments photo- sensibles (DI a D3) et ledit second
groups des   10 el6ments photosensibles (D'1 a D'3) et ledit dis- positif
de g6neration de signal produit ledit signal de sulvi de piste sur la base
d'une difference en- tre un signal addltionn6 obtenu en additionnant I'un
avec l'autre le signal de sortie de detection   15 (V2) des 6l6ments
photosensibles centraux (D2) dudit premier groups (51) des elements photo-
sensibles et le signal de sortie de d~tection de l'el6ment photosensible
central (D'2) dudit se- cond groups (52) d'6lements photosensibles et  20
un signal additionne obtenu en additionnant les signaux de sortie de
ddtection (VI, V3) des 616- ments photosensibles latiraux (Dl, D3) dudit
premier groups des el6ments photosensibles (51) et les signaux de sortie de
d6tection (V'I,  25 V's ) des 6lements photosensibles lateraux (D'1, D'2)
dudit second groups des 6l6ments photo- sensibles (52). 3. Dispositif de
tate optique selon la revendication   3o 2, dans lequel ledit dispositif de
photod~tection comprend un substrat semi-conducteur (50) dans lequel ledit
premier groups d'6l6ments pho- tosensibles (51) et ledit second groups
d'6l6- ments photosensibles (52) sontformes pour etre  35 align6s dans
ladite direction prhd6termin6e et un 6l6ment optique (55) dlspos6 sur ledit
substrat semi-conducteur (50) pour guider le faisceau de lumiere laser du
support d'enregistrement (R) regu parledit dispositif de lentille (31) a la
fois du- 40 dit premier groups d'el6ments photosensibles et dudit second
groups d'el6ments photosensibles. 4. Dbspositif de tate optique selon l'une
quelconque des revendications pr6c6dentes, dans lequel la-  45 dite
direction pr6detrmin6e le long de chacune des parties de division
paralleles (El, E2, E'l, E22) s'6tend, eat s6lectlonnee pourformer essen-
tiellement un angle de 45 degr6s par rapport a la direction de d6placement
du dessin de diffrac-  50 tion apparaissant dans le spot de faisceau form6
sur le plan de reception de lumiere commun selon la pisbt d'enregistrement
(Rt) du support d'enre- gistrement (R). 56 12    


