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addition to a partially silvered surface for separating the reflected rays
2c from the emitted pencil of rays BACKGROUND OF THE INVENTION
2a, a grating whose grating interval varies gradually within the opening
thereof so as to give an astigmatic This invention relates to optical
recording and re-   5   abberation (astigmatism) to the reflected rays 2c
that producing device for recording information on and re-  are diffracted
light of first order. producing itfrom an optical disk, and more
particular-  Fig. 2 shows a vertical section of the converging ly to
optical heads thereof provided with a servo  lens 5. As shown in the
figure, the converging lens 5 mechanism for correcting the tilting of the
optical axis  comprises a lens portion 5a for converging the emit- of the
light beam with respect to the recording surface   10  ted and reflected
pencils of rays 2b and 2c, a flange of the optical disk.
portion 5b for supporting the converging lens portion Optical disk
recording and reproducing devices  5a, and an attachment portion 5c for
mounting the are now widely used as information storage. In such  lens
portion 5a to actuators 5d and 5e (described be- devices, information is
stored on spiral tracks formed  low) via the flange portion 5b. These
portions 5a on an optical disk, and is recorded and read by a laser  15
through 5c of the converging lens 5 are formed as a light beam focused on
the disk by an optical head. In  single integral piece. order to ensure
that the light beam is converged cor-  By the way, Fig. 3 shows a slightly
modified or- rectly on the track, the optical heads must be provid-
ganization of an optical head device wherein the col- ed with servo
mechanisms forcorrecting the focusing  limator lens 7 of the device of Fig.
1 is not utilized; and tracking errors thereof. Further, they must be pro-
20  otherwise, the optical disk device of Fig. 3 is similar vided with a
tilt servo mechanism; namely, If the opt-  to that of Fig. 1 both in its
organization and method ical axis of the light beam radiated from the
optical  of operation, wherein like reference numerals repre- head is not
at right angles with the information record-  sent like or corresponding
parts. ing surface of the optical disk, an aberration called  Asshown in
Fig. 4, the photodetector 10 compris- coma may result, which may occasion
crosstalk be-  25  es a central portion partitioned into four cells A tween
the adjacent tracks; in order to prevent comas,  through D, and a pair of
lateral cells E and F; the cen- the optical heads must be provided with a
servo    tral pencil in the emitted rays 2b which falls on and re-
mechanism for correcting the tilting of the light beam  flected at the
Information reading spot 9a on the track from the direction at right angles
with the recording  8 falls, after passing through the converging lens 5,
surface of the optical disk.                  30  the collimating lens 7,
and the beam splitter 4, on the Referring nowto Figs. 1 through 7, let us
describe  central portion consisting of cells A through D as the in some
detail the structure and operation of an opt-  central information carrying
pencil of rays 20a ical head provided with a conventional servo mecha-
(shown by a shaded circle in the figure), while the lat- nism for
correcting the tilting of the light beam as well  eral pencils in the
emitted rays 2b falling on and re- as those for correcting the focusing and
tracking er-  35  flected at the spots 9e and 9f falls, after passing rors.
through the converging lens 5, the collimating lens 7, Fig. 1 shows an
overall organization of an optical  and the beam splitter 4, on the lateral
cells E and F head device of an optical disk recording and repro-  as the
pencils of rays 20e and 20f for determining the ducing device; the optical
head device utilizes the  tracking error. The tracking and focusing errors
are twin spot method and the astigmatic method (descri-  40  adjusted by
the tracking actuator 5e and the focusing bed below) fordetecting the
tracking and the focusing  actuator 5d, respectively, in response to the
signals error, respectively. A laser diode 1 constitutes a light  generated
by the circuit shown in Fig. 4, on the prin- source for emitting a
divergent pencil of rays 2. The  ciples of the twin spot method and the
astigmatic emitted pencil of rays 2 is separated by a diffraction
aberration method, respectively, as described below. grating 3 into three
pencils of rays 2a, which are re-  45  The tracking error may be caused by
the fact that flected by a beam splitter 4, collimated Into parallel  the
center of the optical disk 6 is deviated from the pencils of rays 2b by a
collimating lens 7, and con-  center of rotation of the motor 60 due to the
mounting verged by a converging lens 5 at spots 9a, 9e, and 9f,  error,
etc.; such tracking error is detected and adjust- respectively, along a
track 8 on an optical disk 6. The  ed by the twin spot method as follows:
disk 6 is rotated by a motor 60 and comprises a trans-  50  The pencil of
rays 2 emitted from the laser diode parent substrate 6a and a recording
surface 6b on  1 is separated by the diffraction grating 3 into three which
information recording tracks 8, 8a and 8b are  pencils of rays (i.e. a
central pencil and a pair of lat- formed. The rays of light reflected at
the spots 9a, 9e  eral pencils of rays) which are converged on spots 9a,
and 9f along the track 8 are directed via the converg-  9e and 9f along an
information recording track 8 as ing lens 5 and collimating lens 7 to the
beam splitter  55  described above. Since the information is carried by 4
to be separated from the emitting pencils of rays 2b  the central pencil of
rays 20a reflected from the cen- and to fall upon a photodetector 10 as
three reflected  tral light spot 9a, the spot 9a should be positioned pre-
pencils of rays 2c. The beam splitter 4 comprises, In  cisely on the track
8; thus, the line connecting the 2    
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spots 9a, 9e and 9f is slightly inclined  lens 5 in the direction Z of the
optical axis O so as to with respectto the direction of thetrack 8. The
pencils  correct the focusing error. Incidentally, as is well of rays
reflected diffusively at spots 9e and 9f are  known, it is preferred that
the direction of astigmatism converged via the converging lens 5, the
collimating  generated by the plate-shaped beam splitter 4 forms lens 7
(which is omitted in the case of the device of   5   an angle of 45 degrees
with the direction Y of the Fig. 3), and the beam splitter 4, on the cells
E and F  tracks 8, 8a, and 8b; thus, the laser diode 1 is posi- of the
photodetector 10, as lateral pencils of rays 20e  tioned in a direction
wherein the pencil of rays 2 emit- and 20f. The subtractor 13 calculates
the difference  ted therefrom forms an angle of 45 degrees with the between
the outputs of the two lateral photodetector  direction Y of the tracks on
the optical disk 6. cells E and F, and the phase compensation circuit 14
10  By the way, the sum: (A + B + C + D) of the out- outputs in response to
the differential output of the  puts of the four central photodetector
cells A through subtractor13atracking error signal [err] coresponding   D,
calculated by an adder 11, is utilized as the infor- to the tracking error,
i.e. the deviation of the informa-  mation reproducing signal [err] in an
information re- tion reading spot 9a from the track 8 in the direction
producing circuit (not shown) of the optical disk re- X perpendicular to
the direction Y of the track 8. In re-  15  cording and reproducing device.
sponse to the tracking error signal VAT, the tracking  As described above,
the focusing and the track- actuator 5e adjusts the position of the
converging  ing error are detected by the astigmatic method and lens 5 In
the direction X perpendicular to the track dl-  the twin spot method,
respectively, whereby a single rection Y (as indicated by arrows AT in Fig.
3), so as  light source, i.e. the laser diode 1, is utilized both in to
position the information reading spot 9a correctly  20  reading out
information from the optical disk 6 and in on the center of the track 8.
detecting the focusing and tracking errors; thus, the On the other hand,
the focusing error may be    organization of thedeviceforthe detectionof
such er- caused by the fact that the surface of the optical disk  rors is
relatively simple. However, as described below 6 is uneven, which may
result in an undulating motion  in reference to Figs. 5 and 6, the
conventional optical of the surface when the disk Is rotated. The focusing
25   head device is in need of a separate light source for error is
detected and adjusted by the astigmatic meth-  detecting the tilting of the
optical head with respect to od as follows:
the optical disk. As described above, the beam splitter4 gives an    The
tilting of the optical axis O (see Figs. 1 and astigmatism to the central
pencil of rays 20a reflected  3) of the optical head, i.e. the converging
lens 5, from from the information reading spot 9a. The photode-  30  the
direction Z perpendicular to the recordingsurface tector 10 is positioned,
in the direction Z perpendicu-  6b of the optical disk 6 may be caused
either by the lar to the surface of the optical disk 6, at a location at
bending of the transparent substrate 6a of the optical which the central
pencil of rays 20a falls on the cen-  disk 6 or by the slanting of the
rotational axis of the tral portion (i.e. the cells A through D) of the
photode-  optical disk 6 from the direction Z. When this tilting of tector
10 as a substantially circular radiation spot of  35  the optical axis of
the optical head with respect to the minimum blur as shown in shade in the
figure, when  recording surface 6b of the optical disk 6 occurs, an the
light spot 9a is focused precisely on the track 8.  aberration called coma
results, which may cause As the spot 9a on the optical disk 6 becomes too
near  crosstalks from the tracks 8a and 8b adjacent to the to or too far
away from the optical head (i.e., the con-  current information reading or
recording track 8 on verging lens 5) to cause a focusing error, the pencil
40   which the information Is to be recorded and repro- of rays 20a on the
central photodetector cells A   duced by the optical head. Such crosstalks
present an through D is deformed into an oblong elliptic form,  especially
serious problem in the case of devices elongated either in the diagonal
direction across the  such as optical video disks where the information is
cells Aand Cor in the other diagonal direction perpen-  recorded as an
analog signal. dicular thereto across the cells B and D, as shown in  45
Fig. 5 shows the organization of a conventional dotted curves in the
figure. A substractor 12, having  tilt servo mechanism for correcting the
tilting of the an input coupled to the outputs of the cells A and C
optical head with respect to the surface of the optical and the other input
coupled to the outputs of the cells  disk 6. A light emitting diode 30 and
a pair of photo- B and D, calculated the difference: (A + C) - (B + D),
detectors 31 and 32 are mounted on the head sup- between the sum: (A + C)
of the outputs of the cells  50  porting box member 33 which accomodates
the Aand C and the sum: (B + D) of the outputs of the cells  above
described optical head device therein; the box B and D. In response to the
output of the subtractor  member 33 is rotatably supported by the support
12, the phase compensation circuit 15 outputs a fo-  member 33a via a
rotational shaft 33b. The light emit- cusing error signal [err]
corresponding to the focusing  ted from the light emitting diode 30 is
reflected by the errorof the spot 9a in the direction Z of the optical axis
55  recording surface 6b of the disk 6 to fall on the pho- O perpendicular
to the surface 6b of the optical disk  todetectors 31 and 32. Asubtractor
34 calculates the 6. In response to the focusing error signal [err], the
fo-  difference of the outputs of the two photodetectors 31 cusing actuator
5d adjusts the position of converging  and 32; in response to the
differential output of the 3    



5                  EP 0 351 953 B1                 6 subtractor 34, a phase
compensation circuit 35 out-  ical system. puts to a motor 36 a signal
corresponding to the     JP-A- 58-208939 reflecting the subject matter of
amount of the tilting of the optical head with respect  the preamble of
claim 1 also discloses a system in to the recording surface 6b of the disk
6. Thus, in re-  which light from the main source is used for tilt detec-
sponse to the tilt signal from the circuit 35, the motor   5   tion. This
also requires the use of a complicated opt- 36 drives the head supporting
box 33 around the shaft  ical system. 33b via a screw 37 to adjust the
angle of the box 33  The present invention sets outto provide a device with
respect to the surface of the disk 6.        which makes use of the main
light source in a simple, The outputs of the two photodetectors 31 and 32
and therefore, more economical and efficientfashion. are equal when the
optical axis of the optical head ac-  10 comodated in the box 33 in
perpendicular to the re-  SUMMARY OF THE INVENTION cording surface 6b of
the disk 6. When the recording surface 6b of the disk 6 is tilted around an
axis run-  It is a primary object of this invention therefore to ning in
the direction Yof the tracks on the surface 6b,  provide an optical head
device provided with a tilt ser- the amountof light incident on thetwo
photodetectors  15  vo mechanism whereby a separate light source for tilt
31 and 32 become uneven, as shown in Fig. 6. Thus,  detection is
unnecessary, so that the device can be the output of the subtractor 38
becomes positive or  rendered small-sized and inexpensive and the limita-
negative according as the recording surface 6b of the  tions imposed on the
design of the device by the need disk is tilted in one direction orthe
other. Consequent-  for a separate light source can be removed. ly, the
output of the phase compensation circuit 35   20  It is an additional
object of this invention to pro- corresponds to the amount of the tilting,
and the box  vide such an optical head device provided with means 33 is
adjusted via the motor 36 in such a manner that  for utilizing, forthe
purpose of tilt detection, a hitherto the optical axis of the optical head
accomodated in  unused portion of rays of light emitted from the light the
box 33 is maintained at right angles with the re-  source which is provided
for reproducing information. cording surface 6b of the disk 6.
25      An optical head device according to this invention By the way, in
the case of the devices shown in  comprises a light source, a converging
lens, a beam Figs. 1 and 3, the photodetector 10 is positioned at a
splitter, and a photodetectorfor information reproduc- point on the optical
axis O of the converging lens 5;  tion, as in the case of conventional
devices; it may thus, as shown schematically in Fig. 7 (b), the light
further comprise a diffraction grating and other parts emitted from the
laser diode 1 reflected by the beam   30  for the focusing and tracking
detection. These ele- splitter 4 is converged on the recording surface 6b
on  ments have already been described above. the disk 6, while the light
reflected from the recording  According to the invention there is provided
an surface 6b of the disk 6 is converged on the photode-  optical head
device for recording and reproducing in- tector 10 after passing through
the beam splitter 4.  formation on a recording surface of an optical disk
(6), However, the positions of the laser diode 1 and the   35  comprising:
photodetector 10 with respect to the beam splitter 4   light source means
(1) for emitting rays of light; may be reversed, as shown in Fig. 7 (a), so
that the   converging lens means (5) for converging rays light emitted from
the laser diode 1 which lies on the  emitted from said light source (1) on
an information optical axis O of the converging lens 5 passes through
track (8) on the recording surface of the optical disk the beam splitter 4
to be converged on the recording   40  (6), wherein rays of light converged
on the recording surface 6b on the disk 6; in such case, the light re-
surface of the optical disk (6) are reflected therefrom flected from the
recording surface 6b of the disk 6and  to form reflected rays of light;
converged by the converging lens 5 is reflected by the  beam splitter means
(4) for separating from beam splitter 4 before falling on the photodetector
10.  said rays emitted from the lightsource (1)said reflect- As described
above, the conventional optical  45  ed rays of light that have been
reflected from said re- head devices are provided with a separate light
cording surface of the optical disk (6) and transmitted source for the tilt
servo mechanism, and hence have  through said converging lens means (5);
the following problems: The need for the provision of  first photodetector
means (10) for receiving a separate light source for the tilt detection
results in  and detecting said reflected rays of light that have additional
optical parts and an additional cost; fur-  50  passed through the
converging lens means (5) and ther, since the space between the upper
surface of  have been separated by said beam splitter means (4), the head
supporting box 33 and the optical disk 6 is  thereby reproducing
information recorded on said small, the disposition of the light emitting
diode 30  track on the optical disk (6); and the photodetectors 31 and 32
thereon imposes a     means (55; 3; 90), for directing a portion of said
limitation on the design of the optical head device.   55  rays of
lightemitted from said light source (1) to aside GB-A- 2 083 252 discloses
an arrangement in   spot on said recording surface of the optical disk (6)
which light from the main source is used for tilt detec-  situated on a
side of a spot on the information record- tion. This, however, requires the
use of a complex opt-  ing track (8) on which the central portion of the
rays 4    
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light source (1) is converged by the  rays emitted from the light source
into a plurality of converging means (5);
pencils of rays, at least one secondary diffraction second photodetector
means (53a,53b) for re-  grating formed integrally with the primary
diffraction ceiving and detecting said portion of the rays of light
grating at a side thereof. A peripheral portion of the which have been
directed by said directing means   5   light emitted from the light source
and falling on the (53;3,90) and thereafter been reflected at said side
secondary diffraction grating is diffracted and there- spot on the
recording surface of the optical disk (6);  bydeflected, via the beam
splitter and the converging and
lens, to a spot on the recording surface of the disk calculation means
(61a,61b,62,63,35), cou-   which is situated to a side of the spot on which
the pled to said second photodetector means (53a,53h),  10  central rays
passing through the primary diffraction for calculating from an output of
said second photo-  grating are converged. The peripheral rays diffracted
detector means (53a,53b) a tilting of said recording  by the secondary
diffraction grating, converged by surface of the optical disk (6) with
respect to an opt-  the converging lens, and reflected at the side spot on
ical axis of the converging lens means (5), said cal-  the recording
surface of the disk are detected by a culation means (35) outputting a
signal correspond-  15  second photodetector; the tilting of the disk with
re- ing to the calculated tilting of the recording surface of  spect to the
optical head device is determined on the the optical disk (6);
basis of this second photodetector. characterised In that the said rays of
light di-  According to afurtheraspectof this invention, re- rected to a
side spot of the disk (6) are rays of light  flection means (i.e. a mirror
or mirrors) is used to ob- which are unnecessary for recording and
reproduc-  20  tain rays of light for the tilt detection. The reflection
tion purposes and which are obtained without affect-  means Is used for
reflecting a peripheral portion of the ing the beam used for recording an
reproduction; and  rays emitted from the light source, so as to direct it
to the device comprises                               a side spoton the
recording surface of the diskvia the actuator means (36), coupled to said
calcula-  beam splitter and the converging lens. tion means
(61a,61b,62,63,35), for adjusting, in re-  25  According to a furtheraspect
of the invention, an sponse to said signal outputted from said calculation
optical device includes features as set out in Claim 2. means, an attitude
of said optical head device with re-  The light reflected from the side
spot on the re- spect to the recording surface of the optical disk (6)
cording surface of the disk is detected by a second so that the tilting of
said recording surface with re-  photodetector, and the tilting of the disk
with respect spect to the optical axis of the converging lens means  30  to
the optical head is determined on the basis of the (5) is adjusted.
output of the second photodetector. According to one aspect of this
invention, the     It is preferred that the second photodetector com- above
objects are accomplished in an optical head  prises at least two
photodetector cells, and the tilting device which further comprises a
refracting means  of the disk is detected from the differential output of
(e.g. a prism or prisms) disposed at a peripheral  35  the two cells. The
attitude of the optical head device flange portion of the converging lens
for converging  is adjusted by an actuator such as a motor in re- the rays
emitted from the light source on the record-  sponse to the detected
tilting of the disk with respect ing surface of the optical disk. The
refracting means  to the optical head, so that the optical axis of the con-
refracts a peripheral portion of the light emitted from  verging lens of
the optical head is maintained at right the light source and thus deflects
and directs it to a   40  angles with the recording surface of the disk.
spot on the recording surface of the disk that is situ-  According to the
above aspects of this invention, ated to a side of the spot on which the
central portion  hitherto unused portions of the rays emitted from the of
the rays of light emitted from the light source is con-  light source are
used for the tilt detection. verged by the converging lens. The peripheral
rays     Preferred features of the invention are set out in thus reflected
from the side spot on the recording sur-  45   Claims 2 to 19. face of the
disk are received and detected by a sec-   Thus, according to any one of
the aspects of this ond photodetector which is disposed, for example, at
Invention, the tilt detection can be effected without a side of the main
photodetectorfor information repro-  utilizing a separate light source.
duction for receiving and detecting the central rays that are reflected
from the recording surface of the   50   BRIEF DESCRIPTION OF THE DRAWINGS
disk. The tilting of the disk with respect to the optical axis of the
converging lens of the optical head device  The novel features which are
believed to be char- is determined on the basis of the output of the second
acteristic of this invention are set forth with particu- photodetector.
larity in the appended claims. This invention itself, According to another
aspect of this invention, the   55   however, In its several aspects may
best be under- above objects are accomplished in an optical head  stood
from the following detailed description of the device which comprises, in
addition to a primary dif-  preferred embodiments taken in conjunction with
the fraction grating for resolving the central portion of the  accompanying
darwings, In which: 5    



9                   EP 0 351 953 B1                  10 Fig. 1 is a
perspective view of an optical head de-  convex surface, wherein the
collimating lens is vice comprising tracking and focusing servo         not
utilized; mechanisms;                                         Fig. 18 is
aschematic side view of an optical head Fig. 2 shows a vertical section of
the converging   device according to asecond aspectof this inven- lens of
the optical head device of Fig. 1 along its   5  tion, wherein the
diffraction grating is provided optical axis;
with peripheral diffraction domains fordiffracting Fig. 3 is a perspective
view of another optical     the peripheral portions of the light emitted
from head device which is similar to that of Fig. 1, but  the laser diode;
in which the collimating lens is not utilized;      Fig. 19showsthe
diffraction grating of the optical Fig. 4 is a circuit diagram showing,
together with  10  head device of Fig. 18 in greater detail, wherein a
schematic plan view of the photodetector, the     (a) is a side view
thereof, while (b) is a front view circuitforoutputting the tracking and
the focusing  thereof as viewed from the direction -X, showing error signal
together with the information repro-   the grating patterns of the central
peripheral do- duction signal;                                     mains;
Fig. 5 is a schematic side view of an optical head   15  Fig. 20 is a
schematic side view of an optical head device provided with a conventional
tilt servo      device similar to that of Fig. 18, wherein diffrac-
mechanism;                                          tion grating is
provided with a peripheral diffrac- Fig. 6 is a partial side view of the
device of Fig.  tion domain whose grating interval varies gradu- 5, for
illustrating the principle of tilt detection;  ally; Fig. 7 (a) and (b)
show two types of the optical  20  Fig. 21 (a) through (c) are partial
enlarged side system of the optical head device, in which the     views of
the device of Fig. 20, showing the per- optical axis of the laser diode
coincides with that  ipheral diffraction domain of the diffraction grat- of
the converging lens (shown in (a)) or is at right  ing in three different
positions; angles therewith (shown in (b));                    Fig. 22
shows a preferred form of the section of Fig. 8 is a perspective view of an
optical head de-  25  the peripheral domains of the diffraction grating
vice provided with prisms formed at two sides of    of the optical head
devices of Figs. 18 and 20; the flange portion of the converging lens
accord-   Fig. 23 is a schematic side viewof an optical head ing to a first
aspect of this invention;            device according to a third aspect of
this inven- Fig. 9shows a vertical section along the direction  tion, which
is provided with a mirror for reflecting X of the converging lens of the
optical head de-  30  a peripheral portion of the light emitted from the
vice of Fig. 8 which is provided with the prisms;   laser diode; Fig. 10 is
a plan viewof the converging lens of Fig.  Fig. 24 is a schematic side view
of an optical head 8;
device similarto that of Fig. 23, which Is provided Fig. 11 is a circuit
diagram of the tilt detection cir-  with a pair of mirrors for reflecting
peripheral por- cuit of the optical head device of Fig. 8;  35      tions
of the light emitted from the laser diode; Fig. 12 (a) through (c) are
partial side views of the  Fig. 25 shows another optical head device pro-
device of Fig. 8, showing the principle of tilt de-  vide with a pair of
reflecting mirrors, wherein the tection effected by means of the
partitioned pho-   photodetectors for the tilt detection are disposed
todetector cells;                                   on the flange portion
of the converging lens, Fig. 13 (a) through (c) are views similar to those
40  whereby (a) is a side view of the optical head de- of Fig. 12 (a)
through (c), but showing an optical  vice whereas (b) is a plan view of the
converging head device having a prism and a photodetector      lens; only
at one side of the converging lens;             Fig. 26 is a side view of
still another optical head Fig. 14 (a) through (c) are also views similar
to   device provided with a pair of reflective mirrors, those of Fig. 12
(a) through (c), but showing an   45  wherein the photodetectors for the
tilt detetion optical head device which comprises prisms and      are
disposed to either side of the converging lens; photodetectors at both
sides but in which each      Fig. 27 shows a vertical section of a cylinder
ac- photodetector consists of a single photodetector    comodating the
laser diode and the beam splitter, cell;
wherein an inner side surface of the cylinder is Fig. 15 is a circuit
diagram showing the circuit for  50  polished to form a reflective mirror;
outputting a tilt detection signal in the optical   Fig. 28 shows an
embodiment of photodetector head device of Fig. 14;
assembly including a linear position detector for Fig. 16 is a schematic
sectional side view of an    the tilt detection; optical head device
provided with prism portions     Fig. 29 is a circuit diagram of the
calculation cir- which comprise a convex surface having a light  55  cuit
of the assembly of Fig. 28; converging function;
Fig. 30 is a schematic sectional side view of an Fig. 17 is a side view of
another optical head de-  optical head device vice provided with prism
portions comprising a            which is provided with a mirror for
reflect- 6    



11                  EP 0 351 953 B1                 12 ing the light
emitted from the laser diode and  55b are refracted in the two directions
away frmm the passing through the beam splitter, for the pur-  optical axis
O of the converging lens 5 along the di- pose of tilt detection;
rection X, to form a pair of tilted peripheral pencils of Fig. 31 is a
perspective view of the optical head  rays 50a and 50b. The prism portions
55a and 55b of device of Fig. 30;                         5   the
converging lens 5 may be formed by shaping the Fig. 32 shows a partial
section of the device of  flange portion 5b of the converging lens 5 of
Fig. 2 into Fig. 30 together with a diagram of the circuit for  prismatic
forms. On the other hand, the three pencils generating the tilt detection
signal;           of rays incident on the converging lens portion 5a are
Fig. 33 is a side view of an optical head device  converged on three spots
9a, 9e, and 9f along a track similar to that of Fig. 30, which comprises a
con-  10  8, to be reflected therefrom to a photodetector 10 via vex lens
for collimating the light reflected by the  the converging lens 5,
collimating lens 7 and the mirror for the tilt detection;
beam splitter 4; thus, on the basis of the output of the Fig. 34 is a side
view of another optical head de-  photodetector 10, which has a structure
as shown in vice which is similar to that of Fig. 30, but whose  Fig. 4,
the focusing and tracking error signals are ob- mirror for tilt detection
is concave; and  15  tained as well as the information reproducing signal,
Fig. 35 is a side view of still another optical head  as described above in
reference to Figs. 1 and 4. device similar to that of Fig. 30, provided
with an  The tilted pencils of rays 50a and 50b refracted optical waveguide
whose lower end surface       by the prism portions 55a and 55b of the
converging forms a mirror.                                lens 5 fall on
spots 51a and 51b situated on the re- In the drawings, like reference
numerals repre-  20  cording surface 6b of the disk 6 to either side of the
sent like or correspodning parts, unless stated expli-  information reading
spot 9a; the pencils of rays 50a citely otherwise.
and 50b are reflected at these spots 51a and 51 b, to fall on a pair of
photodetectors 53a and 53b, as re- DETAILED DESCRIPTION OF THE PREFERRED
flected pencils of rays 52a and 52b. The photodetec- EMBODIMENTS
25  tors 53a and 53b, positioned on eitherside of the con- verging lens 5
along the direction X, are each parti- Referring now to the accompanying
drawings, the  tioned into two cells; the photodetector 53a into cells
preferred embodiments of this invention are descri-  P1 and P2, and
photodetector 53b into cells P3 and bed.
P4. 30      As shown in Fig. 11, the outputs of the cells P1 A) Converging
Lens with Peripheral Prism Portions  and P2 of the photodetector53a are
coupled to a sub- tractor 61a which outputs the difference: P1 - P2 be-
Fig. 8 shows an overall organization of an optical  tween the two outputs
of the cells P1 and P2; on the head device whose converging lens 5
comprises per-  other hand, the outputs of the cells P3 and P4 of the
ipheral prism portions for refracting a peripheral por-  35  photodetector
53b are coupled to a subtractor 61b tion of the light emitted from the
laser diode 1 and  which outputs the difference: P3 - P4 between the
thereby separating and deflecting itforthe purpose of  two outputs P3 and
P4. Thus, the adder 62 coupled tilt detection. The device of Fig. 8 is
similar to that  to the outputs of thesubtractors 61a and 61 b outputs
shown in Fig. 1 except for the peripheral prismatic  a tilt detection
signal 63 equal to the sum of the two structure of the converging lens 5
and the tilt detec-  40  differences: (P1 - P2) + (P3 - P4). A motor 36,
similar tion system associated therewith, whereby like refer-  to the one
described above in reference to Fig. 5, is ence numerals represent like or
corresponding parts  supplied with the tilt detection signal 63 via a phase
orportions; thus, in the following, description is made,  compensation
circuit 35, to adjust the attitude of the for the most part, only of those
portions which are dif-  head supporting box, as described above. ferent
from the corresponding portions of the device   45  Fig. 12 shows the
principle of tilt detection. As of Fig. 1.
shown in Fig. 12 (b), the photodetectors 53a and 53b The central portion of
the light emitted from a las-  are disposed in such a manner that the
amounts of er diode 1 Is diffracted and resolved into three pencils  light
incident on the photodetector cells P1 and P3 are of rays by a diffraction
grating 3, reflected by a beam  equal to the amounts of light incident on
the cell P2 splitter 4, and collimated by a collimating lens 7, to  50  and
P4, respectively, when the optical axis of the con- reach the converging
lens 5. As shown in Figs. 9 and  verging lens 5 is at right angles with the
recording sur- 10, the converging lens 5 comprises, in addition to the
face 6b of the disk 6. Thus, the tilt detection signal 63 central
converging lens portion 5a, prism portions  outputted by the adder 62 is
equal to zero when there 55a and 55b (shaded in Fig. 10) which are situated
at  is no tilting of the disk 6 with respect to the optical axis both sides
thereof in the direction X perpendicular to  55   of the converging lens 5.
When the recording surface the direction Y of the tracks 8, 8a, and 8b on
the re-  6b of the disk 6 is tilted into an inclination in which the
cording surface 6b of the optical disk 6; the peripheral  outer portion of
the disk 6 is raised as shown in Fig. rays of light incident on these prism
portions 55a and  12 (a), the amounts of light incident on the cells P2 7
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greater than the amounts of light in-  of rays 52a and 52b. Since the rays
52a and 52b in- cident on the cells P1 and P3; thus, the tilt detection
cidenton the photodetectors 53a and 53b, respective signal 63 become
negative. On the other hand, when  are converged, the sensitivity of tilt
detection can be the recording surface of the disk 6 is tilted into an in-
enhanced. clination in which the inner portion of the disk 6 is   5  Fig.
17 shows still further embodiment wherein raised as shown in Fig. 12 (c),
the amounts of light in-  the collimating lens 7 is not utilized; in this
case, as cident on the cells P1 and P3 become greaterthan the  in the case
of the device of Fig. 3 mentioned above, amounts of light Incident on the
cell P2 and P4; thus,  the lens 5 is a converging lens of finite converging
the tilt detection signal 63 becomes positive. In re-  system which is
capable of converging the diverging sponse to the tilt detection signal 63,
the motor 36 for  10  pencil of rays 2b. Since the peripheral rays of light
in- adjusting the angle of the optical head supporting box  cident on the
side portions 55a and 55b of the con- 33 shown in Fig. 5 is driven so as to
maintain the opt-  verging lens 5 are also diverging in this case, it is
pre- ical axis 0 of the converging lens 5 at right angles with  ferred that
these refracting portions 55a and 55b the recording surface 6b of the disk
6.            each have a convex surface so that they function In the case
of the above embodiment, a pair of  15  both as a refracting prism and a
converging lens, as photodetectors 53a and 53b, each partitioned into  in
the case of the embodiment of Fig. 16. two cells, are disposed on either
side of the converg- ing lens 5. However, as shown in Fig. 13, only one  B)
Diffraction Grating with Peripheral Diffraction photodetector, e.g. the
photodetector 53a, on one  Domains side of the converging lens 5 may be
utilized. In such   20 case, the converging lens 5 comprises a prism
portion  Fig. 18 shows an embodiment wherein the dif- 55a only at the side
at which the photodetector 53a is  fraction grating 3 comprises, in
addition to the central disposed. The tilt detection signal corresponding
to  or primary diffraction domain, peripheral or second- the signal 63 of
Fig. 11 is obtained by a subtractor  arydiffraction domains for diffracting
the hitherto un- coupled to the outputs of the photodetector cells P1   25
used peripheral rays of light emitted from the laserdi- and P2 into which
the photodetector 53a Is parti-  ode 1, for the purpose of tilt detection.
The device of tioned, wherein the subtractor outputs the difference:  Fig.
18 is similar to that shown In Fig. 3, whereby like (P1 - P2) between the
outputs of the two cells P1 and  reference numerals represent like or
corresponding P2. In the case where there is no tilting as shown in  parts;
thus, the description here is limited forthe most Fig. 13 (b), the tilt
detection signal (P1 - P2) Is equal  30  part to those portions which are
different from the to zero; where the outer side of the disk 6 is raised as
optical head device of Fig. 3. shown in (a) of the same figure, it is
negative; and   The light emitted from the laser diode 1 forms a where the
inner side of the disk 6 is raised as shown  divergent pencil of rays
having a Gaussian (i.e. nor- in (c) of the same figure, it is positive.
Thus, the prin-  mal) distribution of intensity whose half level angle is
ciple of tilt detection is the same as in the case of the   35  about 20 to
40 degrees. Of this light emitted form the device of Fig. 8.
laser diode 1, the central portion of the rays 2 (refer- Further, as shown
in Fig. 14, the photodetectors  red to hereinafter as the central or
effective pencil of 53a and 53b may each consist of a single photodetec-
rays) shown by solid lines in the figure is utilized for tor cell. The
outputs Pa and Pb of the photodetectors  the reproduction and recording of
information and for 53a and 53b are coupled to a subtractor 61, which   40
obtaining the focusing and tracking errorsignals. The outputs the
difference: (Pa - Pb) between the two out-  divergence angle of the
effective pencil of rays 2, puts as the tilt detection signal 63, as shown
in Fig.  which is determined by an aperture limiter 16, is typ- 15. The
tilt detection signal 63 is equal to zero when  ically from about 10 to 15
degrees. The portions of the there is no tilting as shown in Fig. 14 (b);
it becomes  rays 21a and 21b (referred to hereinafter as periph- positive
or negative according as the disk 6 is tilted   45  eral pencils of rays)
shown by dotted lines in the fig- with respect to the optical axis of the
converging lens  ure have not hitherto been utilized in optical head de- 5,
as shown in (a) and (c) of the same figure, respec-  vices; according to
this embodiment of this invention, tively.
these hitherto unused peripheral pencils of rays 21a Fig. 16 shows still
another modification wherein  and 21b are utilized for the purpose of tilt
detection. the peripheral side refracting portions 55a and 55b   50  As
shown in detail in Fig. 19, the diffraction grat- each have a convex
surface; thus, they function not  ing 3 comprises a pair of peripheral or
secondary dif- only as a prismfor refracting the light incldentthereon
fraction domains 3a and 3b in addition to the central in the direction away
from the optical axis of the con-  or primary diffraction domain 3c. The
peripheral do- verging lens 5, but also as a converging lens for con-
mains 3a and 3b, which are disposed at two sides of verging the refracted
pencils of rays 50a and 50b; the   55  the central domain 3c in the
direction Z, have a pat- pencils of rays 50a and 50b are thus, after
reflected  tern of grating whose direction is perpendicular to that at
spots 51a and 51b, respectively, converged on the  of the grating in the
central domain 3c, as shown photodetectors 53a and 53b, as the reflected
pencils  clearly in Fig. 19 (b).    15                 EP 0 351953 B1
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The effective pencil of rays 2 emitted from the  tude of the optical head
supporting box in response laser diode 1 and falling on the central
diffraction do-  to the tilt detection signal supplied thereto via a phase
main 3c is resolved into three pencils of rays 2a,  compensation circuit
35. whose two side pencils of rays (i.e. diffracted rays of  In the case of
the embodiment of Fig. 18, the pos- first order) are diverging in the
direction Y of the   5   itions of the photodetectors 53a and 53b must be
ad- tracks on the optical disk 6; thus, these central rays  justed so that
the output 63 of the subtractor 61 be- 2a are reflected by the beam
splitter 4 and converged  comes equal to zero when the disk 6 is not tilted
with by the converging lens 5 on spots 9a, 9e and 9f, re-  respect to the
optical axis 0 of the converging lens 5. spectively, along an Information
track on the disk 6.  Thus, the photodetectors 53a and 53b should be pro-
The light reflected at these spots 9a, 9e, and 9f are  10  vided with a
position adjustment mechanism which is converged by the converging lens 5
on the photode-  independent of the adjustment mechanism for the tector 10
after passing through the beam splitter 4.  photodetector 10. Fig. 20 shows
an embodiment Thus, on the basis of the outputs of the photodetector
wherein the photodetector 53a for the tilt detection 10, the reproduction
and recording of information and  may be mounted on the same substrate
board as the the adjustment of the focusing and tracking errors are  15
photodetector 10 for the information reproduction and effected as described
above in reference to Figs. 1  for the focusing and tracking error
detection. through 4.                                           The
diffraction grating 3 of this embodiment of On the other hand, the
peripheral pencils of rays  Fig. 20 comprises only one peripheral
diffraction do- 21a and 21b incident on the peripheral diffraction do-
main 3a in addition to the central diffraction domain mains 3a and 3b which
undergo the first order diffrac-  20  3c. As shown in greater detail In
Fig. 21, the grating tions are diffracted toward the optical axis O' of the
interval of the peripheral diffraction domain 3a de- laser diode I In the
direction Z perpendicular to the re-  creases gradually toward the
periphery in the direc- cording surface of the disk 6, as shown in Fig. 18
and  tion Z perpendicular to the recording surface of the Fig. 19 (a).
These rays 21a and 21 b, after being thus  disk 6. Further, the diffraction
grating 3 is provided changed in their propagation directions by the
periph-  25  with a position adjustment mechanism 3d for adjust- eral
domains 3a and 3b of the diffraction grating 3,  ing the position of the
diffraction grating 3 along the are reflected by the beam splitter4 and,
afterpassing  direction Z. Let the angle of diffracted light of thefirst
through the opening of the aperture limiter 16, con-  order be denoted by
00 when the peripheral pencil of verged by the converging lens 5 on the two
spots 17a  rays 21 a falls on the central portion of the peripheral and 17b
on the recording surface of the disk 6 which  30  domain 3a as shown in
Fig. 21 (a). When the diffrac- are situated to either side of the
information reading  tion grating 3 is moved slightly downward (i.e. in the
spot 9a along the direction X perpendicular to the di-  direction - Z) by
the adjustment mechanism 3d to a rection Y of the tracks on the disk 6. The
rays of light  position shown in (b) of the same figure, then the an-
reflected at these side spots 17a and 17b are con-  gle [err] of
diffraction of first order becomes greater verged by the converging lens 5
on the two photode-  35  than the angle 00, since the pencil of rays 21 a
falls on tectors 53a and 53b, respectively. These photodetec-  a portion of
the domain 3a where the grating interval tors 53a and 53b are partitioned
into two cells; namely  is smaller. On the other hand, when the diffraction
the photodetector 53a Into cells P1 and P2, and the  grating 3 is moved
slightly upward (i.e. in the direction photodetector 53a into cells P3 and
P4.           + Z) by the adjustment mechanism 3d to a position As shown in
Fig. 18, the outputs of the cells P1   40  shown in (c) of the same figure,
then the angle 02 Of and P3 are coupled to an input of a subtractor 61,
diffraction of first order becomes smaller than the an- while those of the
cells P2 and P4 are coupled to the  gle [err], since the pencil of rays 21a
falls on a portion other input of the same subtractor 61. Thus, the sub-
of the domain 3a where the grating interval is greater. tractor 61 outputs
the tilt detection signal 63, which  As shown in dotted lines in Fig. 20,
the pencil of is equal to the value: (P1 + P3) - (P2 + P4). The pho-  45
rays 21a diffracted at the peripheral domain 3a of the todetectors 53a and
53b are set in such a way that  diffraction grating 3 is reflected by the
beam splitter when the optical axis O of the converging lens 5 is  4 to
fall on a side spot 17a on the disk 6 via the con- perpendicular to the
recording surface of the disk 6,  verging lens 5. The light reflected at
the side spot 17a the amounts of light incident on the cells P1 and P2  is
converged by the converging lens 5, after passing are equal to each other
and the amounts of light Inci-   50  through the beam splitter4, on the
photodetector 53a dent on the cells P2 and P4 are equal to each other.
partitioned into two cells P1 and P2. The outputs of Since the pencils of
rays 22a and 22b reflected from  the cells P1 and P2 are coupled to a
subtractor 61 the spot 17a and 17b are translated positively or neg-  which
outputs the tilt detection signal 63 proportional atively in the direction
X according as the recording  to the difference: (P1 - P2) between the two
outputs. surface of the disk 6 is tilted around the direction Y,  55   The
adjustmentof the position in the direction Xof the the tilt detection
signal 63 is proportional to the  pencil of rays 22a reflected from the
spot 17a to the amount of the tilting of the disk 6. Thus, the motor 36
photodetector 53a, for the purpose of reducing the similar to the one
described above adjusts the atti-  offset of the tilt detection signal to
zero, can be effect- 9    17                 EP 0 351953 B1
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ed by means of the mechanism 3d which adjusts the  described above, the
optical head device of Fig. 23 Is position of the diffraction grating 3 in
the direction Z.  similarto the device of Fig. 20, both in its organization
Thus, even if the photodetector 53a is mounted on the  and operation,
although the diffraction grating is not same substrate board as the
photodetector 10, the  shown in Fig. 23. adjustment of the offset of the
tilt detection signal 63   5  Fig. 24 shows an embodiment which comprises
which may take place at the time when the disk 6 is  two plane mirrors 90a
and 90b for reflecting periph- nottilted can be effected independently
bythe adjust-  eral pencils of rays 21a and 21b emitted from the las- ment
mechanism 3d. By forming the photodetectors  er diode 1. Thus, except that
mirrors 90a and 90b are 10 and 53a Integrally on the same semiconductor
used instead of peripheral diffraction domains 3a and substrate, the
optical head device can be made small-  10  3b, the optical head device of
Fig. 24 is similar to the er. By the way, in the above structure of the
diffrac-  device of Fig. 18 both in organization and method of tion grating
3, the width of the central domain 3c in the  operation, whereby like
reference numerals repre- direction Z is designed wide enough so thatthe
effec-  sent like or corresponding parts or portions. The tilt tive pencil
of rays 2 falls theron and passes entirely  detection signal is obtained
from the outputs of the therethrough over the whole range of the adjustment
15  cells P1 through P4, via a circuit similar to that shown of the
diffraction grating 3 via the mechanism 3d in  in Fig. 11 or 18, as: (P1 -
P2) + (P3 - P4) = (P1 + P3) the direction Z; thus, the adjustment of the
diffraction  - (P2 + P4). grating 3 via the mechanism 3d has no adverse ef-
Fig. 25 shows still another embodiment in which fects on the recording and
reproducing characteris-  the cells P1 through P4 of the photodetectors 53a
and tics.                                        20  53b are disposed on
the flange portion 5b of the con- In the case of the embodimentof Fig. 20,
only one  verging lens 5. In the case of the embodiments of peripheral
diffraction domain 3a is disposed at the  Figs.23and24,the peripheral
pencilsofrays21aand side of the central domain 3c. However, the same  21 b
for the tilt detection are radiated and converged principle of grating
interval variation can be applied to  on the optical disk 6 via the
converging lens 5, and the case where two peripheral diffraction domains 3a
25  those rays which have passed again through the con- and 3b are disposed
at both sides of the central do-  verging lens 5 are detected by the
photodetectors 53a main 3c in the direction Z, as in the case of the
optical  and 53b. However, not all the rays reflected by the head device of
Fig. 18.                           disk 6 return to the converging lens 5.
In the case of Incidentally, the diffraction grating of peripheral  the
embodiment of Fig. 25, the mirrors 90a and 90b diffraction domains 3a and
3b is preferred to have a   30  are disposed at such angles that the
pencils of rays form of saw-tooth shaped cross section as shown in  21a and
21b reflected by them eventually fall on the Fig. 22, which form enhances
the effectiveness of dif-  photodetectors 53a and 53b situated on the
flange 5b fraction. Thus, by adopting such form, the sensitivity  of the
converging lens 5. Thus, the peripheral pencils of tilt detection can be
further improved.        of rays 21a and 21 b (whose optical axises are
shown 35  by dotted lines in thefigure) emitted from the laser di- C)
Devices with Mirrors for Reflecting Peripheral  ode 1 are reflected by the
mirrors 90a and 90b and Rays
by the beam splitter 4, to fall on the converging lens 5 forming a
substantial angle with the optical axis O Fig. 23 shows an embodiment which
comprises a  of the converging lens 5; thus, the pencils of rays 21a mirror
90 for reflecting and thereby deflecting a hi-  40  and 21 b fall on spots
17a and 17b on the disk 6 which therto unused peripheral pencil of rays 21
for the pur-  are spaced apart from the central spot 9 in the direc- pose
of tilt detection. In the case of this embodiment,  tion X perpendicular to
the track direction Y. As a re- a plane mirror 90 is disposed, for example
on a side  suit, the zeroth (0th) order diffractive reflection rays of a
diffraction grating (not shown) in the direction Z  22a and 22b (whose
optical axis is again shown by perpendicular to the surface of the disk 6,
instead of  45  dotted lines in the figure) reflected at spots 17a and the
peripheral diffraction domain 3a in Fig. 20, to re-  17b fall on the
photodetectors 53a and 53b disposed flect a peripheral pencil of rays 21 a
toward the beam  on the flange portion 5b of the converging lens 5 at
splitter 4; the pencil of rays 21a thus reflected by the  eitherside
thereof in the direction X as shown clearly mirror90 and thereafter by the
beam splitter4 falls on  in Fig. 25(b). The tilt detection signal is
obtained from a spot 17a on the disk 6 via the converging lens 5. The  50
the outputs of the photodetector cells P1 through P4 pencil of rays 22a
reflected at the spot 17a is con-  of the photodetectors 53a and 53b as:
(P1 + P3) - (P2 verged by the converging lens 5 through the beam  +  P4).
splitter 4 on the photodetector 53a partitioned Into  Fig. 26 shows another
embodiment in which the two cells P1 and P2. The subtractor 61 coupled to
the  diffracted light of first order reflected at the recording outputs of
the cells P1 and P2 outputs the tilt detec-  55   surface of the optical
disk 6 is utilized for the tilt de- tion signal 63 proportional to the
difference: (P1 - P2)  tection. Namely, on the recording surface of the
disk between the two outputs. Except for the provision of  6 are formed a
plurality of information tracks running the mirror 90 for reflecting the
lightfortilt detection as  parallel to each other in the direction Y. Thus,
the re- 10    19                 EP0351953B1                    20 



cording surface of the disk 6 forms a kind of reflective  side surface 90
of the cylinder 91 accornodating the diffraction grating; the peripheral
pencils of rays 21a  laser diode 1 and the beam splitter 4 is formed Into a
and 21 b emitted from the laser diode 1 and reflected  plane and polished
to reflect the peripheral pencil of and converged on spots 17a and 17b on
the recording  rays 21 (shown by dotted lines) emitted from the laser
surface of the disk 6 are therefore separated into zer-   5   diode 1. The
structure of the cylinder 91 with polished oth (0th) and first order
diffracted rays of light, where-  plane inner side surfaces is applicable
to the embodi- in the first order diffraction rays 22a' and 22b' are dif-
ments shown in Figs. 23 through 26. fracted awayfrom the optical axis 0 of
the converging  Fig. 28 shows an embodiment in which a semi- lens 5 in the
direction X, to fall on the photodetectors  conductor linear position
sensitive detector 19 is util- 53a and 53b which are disposed to either
side of the   10  ized instead of the photodetectors 53a and 53b.
converging lens 5, at positions separated away there-  In the case of the
optical head devices of Figs. 23 from in the direction X. Otherwise, the
device of Fig.  and 24, the photodetector 10 for the information re- 26 is
similar to that of Fig. 25.                 production and the
photodetectors 53a and 53b for In the case of the embodiments of Figs. 25
and  the tilt detection are disposed on separate substrates 26, the pencils
of rays 22a and 22b or 22a' and 22b'  15  in spite of the fact that they
are positioned adjacent reflected at the spots 17a and 17b on the recording
to each other, this is due to the need that the photo- surface of the disk
6 are directed to the photodetec-  detectors 53a and 53b be adjusted in
their positions tors 53a and 53b without being converged by the con-
independently of the position of the photodetector 10. verging lens 5;
since these pencils of rays 22a and  Namely, In the case of these
embodiments, the pos- 22b or 22a' and 22b' are divergent pencils, they form
20  itions thereof In the direction X must be adjusted so radiation spots
of a largediameteron the photodetec-  that the outputs of the cells P1 and
P2 of the photo- tors 53a and 53b. It is preferred, however, for the pur-
detector 53a or the outputs of the cells P3 and P4 of pose of receiving the
rays 22a and 22b or 22a' and  the photodetector53b become equal when the
optical 22b' effectively and for the purpose of detecting the  axis of the
converging lens 5 is perpendicular to the tilt of the disk 6 accurately,
that these pencils of rays  25  recording surface of the disk 6. form
radiation spots which is smaller than the detec-  In the case of the
photodetector assembly 70 of tion area of the cells P1 through P4 of the
photode-  Fig. 28, however, the position sensitive detector 19 for tectors
53a and 53b. For this purpose, the peripheral  the tilt detection and the
photodetector 10 for the in- pencils of rays 21a and 21b are not to be
converged  formation reproduction can be mounted on the same at the spots
17a and 17b on the disk 6; the radiation   30  substrate 70a because the
adjustmentof the detector spots made by the reflected pencils of rays 22a
and  19 in the direction X is unnecessary. The reason 22b or 22a' and 22b'
on the photodetectors 53a and  therefor is as follows: 53b can be made
smaller by collimating the pencils   Let the assembly 70 of Fig. 28 be
disposed in the of rays 21a and 21b radiated on the spots 17a and  optical
head device of Fig. 23 instead of the photode- 17b on the disk 6. For
collimating the rays 21a and   35  tectors 10 and 53a and the subtractor
61. Then, the 21 b on the reflection spots 17a and 17b, it suffices to
position detector 19 outputs currents Ia and Ib from make the mirrors 90a
and 90b into curve convex re-  the two ends thereof whose magnitudes
correspond flective mirrors instead of plane mirrors. Then, the  to the
central position in the direction X of the incident pencils of rays 22a and
22b or 22a' and 22b' under-  pencil of rays 22a from the reflection spot
17a on the going reflective diffraction at the recording surface of  40
disk6. More precisely, the magnitudes of the currents the disk 6 are
collimated and therefore can be detect-  Ia and Ib are such thatthe
normalized differential out- ed effectively by the photodetectors 53a and
53b.  puts of the currents Ia and Ib: (Ia - Ib) / (Ia + Ib) is pro- By the
way, the central pencil of rays 2 must not  portional to the displacement
of the center of the in- have aberrations for the purpose of obtaining good
re-  cident light spot 22a in the direction X. When the spot cording and
reproducing characteristics. However,  45  22a is at the center of the
position detector 19, the two even if the pencils of rays 21a and 21 b for
tilt detec-  currents la and lb are equal to each other (Ia = Ib) and tion
have some amounts of aberrations, the tilt detec-  hence the above
normalized differential output van- tion accuracy is not adversely affected
by such aber-  ishes. rations. Thus, the mirrors 90a and 90b need not be
Thus, fundamentally, the operational circuit 71 formed by expensive optical
abrasion process; they  50  calculates and outputs the above value: (Ia -
Ib) I (la may be formed of inexpensive glass plates, or they  + Ib) as the
tilt detection signal 63; in addition thereto, may be formed of resinous
plastic plates or aluminum  it comprises means for adjusting the offset of
the out- foils. Further, instead of utilizing separate parts asde-  puts of
the detector 19. Namely, the position of the scribed above, the mirrors 90a
and 90b may be     light spot 22a may be deviated from the center of the
formed of portions of the inner surface of the cylinder  5s  detector 19
when the disk 6 is not tilted with respect accomodating the laser diode 1
and the beam splitter  to the optical axis of the converging lens 5. In
such 4.                                                case, Ia is not
equal to lb when there is not tilting and Fig. 27 shows an embodiment In
which an inner  hence there arises an offset in the above normalized    21
EP 0 351 953 B1                 22 differential output. Thus, the circuit
71 comprises a  ing surface 6b of the disk 6. However, when the disk 



means for correcting this offset. Namely, as shown in  6 is tilted as shown
by dotted lines in the figure, the Fig. 29, the circuit 71 comprises a
variable resistor  pencil of rays 24 is translated in the direction X to a
71a, by means of which the operational amplifier 71 b  position indicated
at 24'. On the other hand, when the outputs: A= r.(la - Ib + [err]),
wherein r is a constant and   5   disk 6 is tilted In the other direction,
the pencil of rays the value of 8 is adjsuted by means of the variable re-
24 is translated in the opposite direction. Thus, the sistor 71a. On the
other hand, the operational ampli-  subtractor or differential amplifier 61
outputs the tilt fier 71 c outputs: B = r. (Ia + Ib). Thus, the division
cir-  detection signal 63 which is proportional to the tilting cuit 71d
outputs the ratio of A to B: A/B = (Ia - Ib +  ofthe disk 6 with respect to
the optical axis ofthe con- [err]) / (la  lb) as the tilt detection signal
63. Thus, by the   10  verging lens 5 of the otpical head. Thus, in
response adjustment of the value of [err] by means of the variable  to the
signal 63 supplied via the phase compensation resistor 71a, the offset of
the detector 19 can be re-  circuit 35 the motor 35 adjusts the attitude of
the box duced to zero.                                     33 to correcting
the tilting of the disk with respect to the optical head. D) Devices with
Mirrors for Refflecting Split Rays  15  The optical head of Figs. 30
through 32 is other- wise similar in sutructure and organization to those
of Figs. 30 and 31 show an arrangement which com-  Figs. I and 3 described
above. It is noted that the prin- prises a mirror 92 for reflecting the
pencil of rays 23  ciple of utilizing the rays split by the beam splitter 4
for the purpose of tilt detection; the pencil of rays 23  for the purpose
of tilt detection by means of a mirror is that portion of the rays 2
emitted from the laser di-  20  is also applicable to the organization of
the optical ode 1 which passes through the beam splitter 4 and  head shown
in Fig. 7 (a). In such case, a mirror cor- thus is separated from the rays
2b reflected by the  responding to the mirror 92 of Fig. 30 is disposed for
beam splitter4 toward the converging lens 5 to be util-  reflecting the
pencil of rays 23 reflected by the beam ized in the information
reproduction. Thus, the pencil  splitter 4. of rays 23 emitted form the
laser diode 1 and trans-  25  Fig. 33 shows another arrangement comprising
a mitted through the beam splitter 4 is reflected by the  mirror 92 for
reflecting the splitrays. In the case of this mirror 92 tofall on a side
spot 17 on the recording sur-  arrangement, a convex lens 93 is disposed in
the face 6b of the disk 6 via an opening 33a formed In the  opening 33a in
the box 33 for collimating the diver- uppersurface of the head supporting
box 33; the pen-  gent pencil of rays 23 into collimated rays 24. Thus, cil
of rays 24 reflected by the mirror 92 falls on the   30  the effectiveness
and accuracy of tilt detection are spot 17 on the recording surface 6b
situated to a side  enhanced in this arrangement Otherwise, this ar- of the
information reading spot 9 in the direction X.  rangement is similar to
that of Figs. 30 through 32. The light reflected at the side spot 17 falls
on the pho-  Fig. 34 shows still another arrangement in which todetector 53
partitioned into two cells P1 and P2,  the mirror 92 for reflecting the
split rays is formed into which are disposed on the upper surface of the
head   35   a concave form so as to collimate the diverging pencil
supporting box 33. Incidentally, reference numerals  of rays 23 into
collimated rays 24. Thus, the effective- 100 and 101 in Fig. 31 designates
a pair of shafts for  ness and accuracy of tilt detection is also enhanced
forwarding the optical head in the direction X.    in this arrangement As
best shown in Fig. 31, the opening 33a and the   Fig. 35 shows a still
further arrangement which cells P1 and P2 are positioned along the radial
direc-  40  comprises an optical waveguide 94 whose lower end tion X upon
the upper surface of the box 33 so that  surface forms a reflective mirror
surface 92. The up- the tilting of the disk 6 in the radial direction can
be  per end surface 94a may be plane; however, it is pre- detected
accurately. Further, it is preferred that the  ferred to form it into a
convex form asshown In the fig- opening 33a and the cells P1 and P2 are
positioned  ure so as to collimate the pencil of rays 24 passing as near to
the converging lens 5 aspossible,sincethe   45  therethrough. The optical
waveguide 94 may be tilting ofthe recording surface of the disk 6 justabove
formed, for example, of an inexpensive plastic resin the converging lens 5
is to be detected by the photo-  bar, since only the intensity of the rays
24 are meas- detector 53. Incidentallly, head forwarding shafts 100  ured
by the photodetector 53 and the qualities, such and 101 have been shown in
Fig. 31; however, this in-  as aberrations, of the rays 24 do not matter in
the tilt vention is applicalbe to optical head devices which  50
detection. comprises a swing arm type forwarding mechanism.
Incidentally, in the above description in reference Thus, as shown in Fig.
32, the tilt detection signal  to Figs. 33 through 35, the rays 24 are
described as 63 can be obtained from the outputs of the two cells
collimated parallel rays; however, it is not necessary P1 and P2 via a
subtractor 61 as: (P1 - P2). As shown  that they are parallel rays. For
example, when the in solid lines In the figure, the pencil of rays 24
reflect-  55  rays 24 are converging, the sensitivity of tilt detection ed
at the side spot 17 falls evenly across the two pho-  mayfurtherbe enhanced
and the cells P1 and P2 can todetector cells P1 and P2, when the optical
axis 0 of  be made smaller. Thus, the angle of convergence (or the
converging lens 5 is perpendicular to the record-  collimation) of the rays
24 falling on the disk 6 may be 12    selected at any preferred value.
actuator means (36), coupled to said cal- culation means (61
a,61b,62,63,35), foradjusting, 



in response tosaid signal outputted from said cal- Claims
culation means, an attitude of said optical head 5      device with respect
to the recording surface of 1. An optical head device for recording and
repro-     the optical disk (6) so that the tilting of said re- ducing
information on a recording surface of an     cording surface with respect
to the optical axis of optical disk (6), comprising:
the converging lens means (5) is adjusted. light source means (1) for
emitting rays of light;                                     10  2. An
optical head device according to claim 1, converging lens means (5) for
converging      wherein the said rays of light directed to a side rays
emitted from said light source (1) on an in-   spot of the disk (6) are
separated from the rays formation track (8) on the recording surface of
of light emitted by the light source by the said the optical disk (6),
wherein rays of light con-    beam splitter, and the beam splitter is a
half mir- verged on the recording surface of the optical  15  ror (4). disk
(6) are reflected therefrom to form reflected rays of light;
3. An optical head device according to claim 2, beam splitter means (4) for
separating        wherein a plane mirror (92) is provided for reflect- from
said rays emitted from the light source (1)   ing the directed rays towards
the side spot of the said reflected rays of light that have been reflect-
20  disk and the device further comprises convex ed from said recording
surface of the optical disk  lens means (93) forcollimating the portion of
rays (6) and transmitted through said converging lens    reflected by the
mirror (92) means (5); first photodetector means (10) for receiv-  4. An
optical head device according to claim 1, ing and detecting said reflected
rays of light that  25  wherein the said rays of light directed to a side
have passed through the converging lens means       spot of the disk (6)
are deflected from a periph- (5) and have been separated by said beam
split-     eral region of the said rays of light emitted by the ter means
(4), thereby reproducing information      light source (1). recorded on
said track on the optical disk (6); means (55; 3; 90), for directing a
portion of  30  5. An optical head device according to claim 4, said rays
of light emitted from said light source (1)  wherein the means for
deflecting light is a refract- to a side spot on said recording surface of
the opt-  ing means (55a,55b) disposed in a peripheral re- ical disk (6)
situated on a side of a spot on the in-  gion of the said converging lens
(5). formation recording track (8) on which the central portion of the rays
emitted from the light source   35  6. An optical head device as claimed in
claim 5, (1) is converged by the converging means (5);       wherein said
refracting means comprises a prism second photodetector means (53a,53b)
(55a,55b) formed at a flange portion of said con- for receiving and
detecting said portion of the     verging lens means (5). rays of light
which have been directed by said di- recting means (53;3;90) and thereafter
been re-  40  7. An optical head device as claimed in claim 5, flected at
said side spot on the recording surface      wherein said refracting means
comprises means of the optical disk (6); and
(55a,55b) for converging said peripheral portion calculation means
(61a,61b,62,63,35),         of the rays refracted by said refracting means
coupled to said second photodetector means          (55a,55b). (53a,53h),
for calculating from an output of said  45 second photodetector means
(53a,53b) a tilting  8. An optical head device according to Claim 4, of
said recording surface of the optical disk (6)   comprising: with respect
to an optical axis of the converging        first diffraction grating means
(3c) for dif- lens means (5), said calculation means (35) out-   fracting a
central portion of the rays emitted from putting a signal corresponding to
the calculated   50  said light source (1), so as to resolve it into a
plur- tilting of the recording surface of the optical disk  ality of
pencils of rays; and (6);
second diffraction grating means (3a,3b), characterised in that the said
rays of light  formed integrally with said first diffraction grating
directed to a side spot of the disk (6) are rays of  means at a side
thereof, for diffracting the said light which are unnecessary for recording
and re-  55  peripheral portion of said rays emitted from said production
purposes and which are obtained          light source means (1) so as to
deflect it and di- without affecting the beam used for recording an    rect
it via the converging lens means (5) on a side reproduction; and the device
comprises              spot on said recording surface of the optical disk
13    selected at any preferred value.                            actuator
means (36), coupled to said cal- culation means (61 a,61 b,62,63,35), for
adjusting, in response to said signal outputted from said cal- 



Claims                                                 culation means, an
attitude of said optical head 5      device with respect to the recording
surface of 1. An optical head device for recording and repro-    the
optical disk (6) so that the tilting of said re- ducing information on a
recording surface of an    cording surface with respect to the optical axis
of optical disk (6), comprising:                      the converging lens
means (5) is adjusted. light source means (1) for emitting rays of light;
10  2. An optical head device according to claim 1, converging lens means
(5) for converging     wherein the said rays of light directed to a side
rays emitted from said light source (1) on an in-  spot of the disk (6) are
separated from the rays formation track (8) on the recording surface of
of light emitted by the light source by the said the optical disk (6),
wherein rays of light con-   beam splitter, and the beam splitter is a half
mir- verged on the recording surface of the optical  15  ror (4). disk (6)
are reflected therefrom to form reflected rays of light;
3. An optical head device according to claim 2, beam splitter means (4) for
separating       wherein a plane mirror (92) is provided for reflect- from
said rays emitted from the light source (1)   ing the directed rays towards
the side spot of the said reflected rays of light that have been reflect-
20  disk and the device further comprises convex ed from said recording
surface of the optical disk  lens means (93) forcollimating the portion of
rays (6) and transmitted through said converging lens   reflected by the
mirror (92) means (5); first photodetector means (10) for receiv-  4. An
optical head device according to claim 1, ing and detecting said reflected
rays of light that  25  wherein the said rays of light directed to a side
have passed through the converging lens means      spot of the disk (6) are
deflected from a periph- (5) and have been separated by said beam split-
eral region of the said rays of light emitted by the ter means (4), thereby
reproducing information     light source (1). recorded on said track on the
optical disk (6); means (55; 3; 90), for directing a portion of  30  5. An
optical head device according to claim 4, said rays of light emittedfrom
said light source (1)  wherein the means for deflecting light Is a refract-
to a side spot on said recording surface of the opt-  ing means (55a,55b)
disposed in a peripheral re- ical disk (6) situated on a side of a spot on
the in-  gion of the said converging lens (5). formation recording track
(8) on which the central portion of the rays emitted from the light source
35  6. An optical head device as claimed in claim 5, (1) is converged by
the converging means (5);      wherein said refracting means comprises a
prism second photodetector means (53a,53b)         (55a,55b) formed at a
flange portion of said con- for receiving and detecting said portion of the
verging lens means (5). rays of light which have been directed by said di-
recting means (53;3;90) and thereafter been re-  40  7. An optical head
device as claimed in claim 5, flected at said side spot on the recording
surface  wherein said refracting means comprises means of the optical disk
(6); and                       (55a,55b) for converging said peripheral
portion calculation means (61a,61b,62,63,35),         of the rays refracted
by said refracting means coupled to said second photodetector means
(55a,55b). (53a,53h), for calculating from an output of said  45 second
photodetector means (53a,53b) a tilting  8. An optical head device
according to Claim 4, of said recording surface of the optical disk (6)
comprising: with respect to an optical axis of the converging       first
diffraction grating means (3c) for dif- lens means (5), said calculation
means (35) out-   fracting a central portion of the rays emitted from
putting a signal corresponding to the calculated   50  said light source
(1), so as to resolve it into a plur- tilting of the recording surface of
the optical disk  ality of pencils of rays; and (6);
second diffraction grating means (3a,3b), characterised in that the said
rays of light  formed integrally with said first diffraction grating
directed to a side spot of the disk (6) are rays of  means at a side
thereof, for diffracting the said light which are unnecessary for recording
and re-  55  peripheral portion of said rays emitted from said production
purposes and which are obtained         light source means (1) so as to
deflect it and di- without affecting the beam used for recording an   rect
it via the converging lens means (5) on a side reproduction; and the device
comprises             spot on said recording surface of the optical disk 13
25                  EP0351 953 B1                   26 (6) that Is situated
to a side of the spots along the  16. An optical head device as claimed in
claim 13 or information track on which said pencils of rays    14, wherein
said second photodetector means are converged by said converging lens means
(53a,53b) is disposed on a flange portion of said 



(5).                                               converging lens means
(5) to receive the periph- 5      eral rays of light reflected at the
recording surface 9. An optical head device as claimed in claim 8       of
the optical disk (6) directly therefrom. wherein said second diffraction
grating means (3a,3b) comprises: a diffraction grating whose  17. An
optical head device as claimed in claim 13 or grating interval is varied
gradually, and adjust-  14, wherein said second photodetector means ment
means (3d) for adjusting a position of the   10  (53a,53b) is disposed on a
side of said converg- diffraction grating in a direction of grating
interval  ing lens means (5) to receive the peripheral rays variation.
of light undergoing a reflective diffraction of first order at the
recording surface of the optical disk 10. An optical head device as claimed
in claim 8 or   (6). 9, wherein said first and second diffraction grat-  15
ing means (3a, 3b) comprises diffraction gratings  18. An optical head
device as claimed in any of having a saw-tooth formed cross section.
claims 13 to 17, further comprising an aperture limiter means (16) for
limiting an aperture of said 11. An optical head device as claimed in claim
8, 9   converging lens means (5) for the central portion or 10, further
comprising an aperture limiter  20   of the rays emitted from the light
source means means (16) for limiting an aperture of said con-   (1).
verging lens means for the pencils of rays into which said central portion
of the rays emitted  19. An optical head device as claimed in claim 13,
from the light source means (1) is resolved by     wherein said second
photodetector means said first diffraction grating means (3c).  25
(53a,53b) comprises a linear position detector means, disposed on a
substrate on which said 12. An optical head device as claimed in any of
first photodetector means (10) Is disposed, for claims 1 to 11, wherein
said second photodetec-    detecting a linear position of the peripheral
rays tor means comprises a pair of photodetector cells  of light incident
thereon after being reflected at (53a,53b), and said signal outputted from
said  30  the recording surface of the optical disk (6), the calculation
means (61a,61b,62,63,35) corre-        linear position detector outputting
a signal corre- sponds to a difference between two outputs of      sponding
to the detected linear position of the in- said pair of photodetector cells
(53a,53b).        cident rays. 13. An optical head device according to
claim 4 com-  35 prising:
Patentansprflche reflection means (90) for reflecting the said peripheral
portion of said rays of light emit-  1. Optische Kopfvorrichtung zum
Aufzeichnen und ted from said light source, thereby deflecting and
Wiedergeben von Information aufeinerAufzeich- directing it via said
converging lens means (5), to  40  nungsfliche einer optischen Platte (6),
wobei die the side spot on said recording surface of the opt-  optische
Kopfvorrichtung folgendes aufweist: ical disk (6).
eine Uchtquelleneinrichtung (1) zum Emittieren von Lichtstrahlen; 14. An
optical head device as claimed in claim 13,     eine
Sammellinseneinrichtung (5) zum Brindein wherein said second  photodetector
means   45      von von derLichtquelle (1) emittierten Lichtstrah-
(53a,53b) comprises a pair of photodetector cells  len auf einer
Informationsspur (8) auf der Auf- (53a,53b), and said signal outputted from
said     zeichnungsflache deroptischen Platte (6), wobei calculation means
(61a,61b,62,63,35) corre-        auf derAufzeichnungsflAche der optischen
Plat- sponds to a difference between two outputs of      te (6) konvergent
gemachte Lichtstrahlen von said pair of photodetector cells (53a,53b).  50
dieser zur Bildung reflektierter Lichtstrahlen re- flektiert werden; 15. An
optical head device as claimed In claim 13 or   sine
StrahIteilereinrichtung (4) zum Trennen der 14, wherein said second
photodetector means        reflektierten Lichtstrahlen, die von
derAufzeich- (53a,53b) is disposed next to said first photode-  nungsflAche
der optischen Platte (6) reflektiert tector means (10) to receive the
peripheral rays  5S  und durch die Sammellinseneinrichtung (5) hin- of
light reflected from the recording surface of the  durchgef0hrt worden
sind, von den von der Licht- optical disk (6) via the converging lens means
(5)  quelle (1) emittierten Lichtstrahlen; and the beam splitter means (4).
sine erste Photodetektoreinrichtung (10) zum 14    27
EP0351 953 B1                   28        1 l^lIl lll "'    s   * Aufnehmen
und Detektieren der reflektierten       durch den genannten Strahlteiler
getrennt wer- Lichtstrahlen, die durch die Sammellinsenein-     den und der
Strahiteiler ein halbdurchlassiger richtung (5) hindurchgetreten sind und
durch die  Spiegel (4) st. Strahlteilereinrlchtung (4) getrennt worden
sind, 



um dadurch Information zu reproduzieren, die auf   5   3. Optische
Kopfvorrichtung nach Anspruch 2, der Spur auf der optischen Platte (6)
aufgezeich-  wobel ein Planspiegel (92) zum Reflektieren der net lst;
gelenkten Strahlen in Richtung auf den seitlichen eine Elnrlchtung (55; 3;
90), um einen Tell dervon  Punkt der Platte vorgesehen ist und wobei die
der Lichtquelle (1) emittlerten Lichtstrahlen zu ei-  Vorrichtung auSerdem
eine konvexe Linsenein- nem seitlichen Punkt auf der Aufzeichnungsfla-  1o
richtung (93) zurn Kollimieren des durch den che der optischen Platte (6)
zu lenken, der sich  Spiegel (92) reflektierten Teils der Strahlen auf-
seitlich von einem Punkt auf der Informationsauf-  weist. zeichnungsspur(8)
befindet, an dern derzentrale Teil der von der Llchtquelle (1) emittiertbn
Ucht-  4. Optische Kopfvorrichtung nach Anspruch 1, strahlen durch die
Samnmeilinseneinrichtung (5)  15  wobel die genannten, zu elner seitlichen
Stelle konvergent gemacht wird;                          der Platte (8)
gelenkten Lichtstrahlen von einem eine zweibt Photodeteotorsinrichtung
(53a, S3b)   Randberelch der genanntbn, von der Lichtquelle zum Aufnehmen
und Detektieren des Tells der       (1) emittlerten Lichtstrahlen umgelenkt
werden. Lichtstrahlen, die durch die Lenkeinrichtung (53, 3; 90) einem
Lenkvorgang unterzogen worden  20  5. Optische Kopfvorrichtung nach
Anspruch 4, sind und danach an dem seitlichen Punkt auf der   wobei die
Einrichtung zum Umlenken von Licht Aufzeichnungsflache der optischen Platte
(8) re-  eine Brechungselnrichtung (55a, 55b) ist, die in flektlert worden
sind; und eine Berechnungseln-   elnem Randbereich der genanntbn
Sammellinse richtung (61a, 61 b, 62, 63, 35), die mit der zwei-  (5)
angeordnet lst. ten Photodetektoreinrichtung (53a, 53b) gekop-  26 pelt
ist, zurn Berechnen einer Nelgung der Auf-  6. Optische Kopfvorrichtung
nach Anspruch 5, zeichnungsfliche der optischen Platte (6) in be-  wobel
die Brechungselnrichtung ein Prisma (55a, zug auf eine optische Achse der
Sammellinsen-     55b) aufwelst, das an einem Flanschbereich der
einrlchtung (5) auf der Grundlage sines Aus-      Sammellinseneinrichtung
(5) ausgebildet ist. gangssignals der zweiten Photodetektoreinrich-  3o
tung (53a, 53b), wobei die Berechnungselnrich-  7. Optische Kopfvorrichtung
nach Anspruch 5, tung (35) ein Signal abgibt, das der berechnoten  wobel
die Brechungseinrichtung eine Einrichtung Nelgung der Aufzeichnungsfliche
der optischen    (55a, 55b) aufweist, um den Randanteil der von Platte (6)
entspricht;                            der Brechungseinrichtung (55a, 55b)
gebroche- dadurch gekennzeichnot,                   35      nen Strahlen
konvergent zu machen. dag es sich bel den genannten Lichtstrahlen, die auf
einen seitlichen Punkt der Platte (6) gerichtet  S. Optische
Kopfvorrichtung nach Anspruch 4, werden, um  Uchtstrahlen handelt, die fOr
die folgendes aufweist Aufzeichnungs- und Wiedergabezwecke unnitlg
sine erste Beugungsgittereinribhtung (3c) zum sind und die sich ohne
Beeintrichtigung des fOr  40  Beugen sines zentralen Teils der von der
Licht- die Aufzeichnung und Wiedergabe verwendeten       quelle (1)
emittierten Strahlen, um diesen in eine Strahis erhalten lessen;
Vielzahl von Strahlb(Indeln zu zerlegen; und und daB die Vorrichtung
folgendes aufwebt         sine zweite Beugungsgittereinrichtung (3a, 3b),
eine mit der Berechnungseinrichtung (61a, 61 b,   die In Integraler Weise
mit der ersten Beugungs- 62, 63, 35) gekoppelte Betatigungseinrichtung   45
gittereinrichtung seitlich von dieser ausgebildet (36), um in Abhfingigkeit
von dem von der Be-     let, um den genannten Randanteil der von der
rechnungseinrichtung abgegebenen Signal die       Lichtquelloneinfichtung
(1) emIttierten Strahlen Haltung der optischen Kopfvorrichtung in bezug
zu beugen, um diesen Tell umzulenken und ihn
aufdieAufzeichnungsflfichederoptischen Platte     Ober die
Sammellinseneinrichtung (5) auf oinen (6) einzustellen, so dal die Neigung
der Auf-  50  seltlichen PunktaufderAufzeichnungsflicheder zeichnungsfllche
in bezug auf die optische Ach-   optiechen Platte (6) zu lenken, der sich
seitlich se der Sammellinseneinrichtung (5) eingestellt    von den Punktbn
entlang der Informationsspur wird.
befindet, auf welche die Strahlbflndel durch die Sammellinseneinrichtung
(5) konvergent ge- 2. Optlache Kopfvorrichtung nach Anspruch 1,  s5
macht werden. wobel die genannten, zu einem seitlichen Punkt der Platte (6)
gelenkten Lichtstrahlen von den  9. Optische Kopfvorrichtung nach Anspruch
8, von der Lichtquelle emittlerten Lbchtstrahlen     wobei die zwelte
Beugungsgittreinrichtung (3a, 15    29                 EP 0351 953 51
30  I !IC 111L mI jiIIS I I 3b) folgendes, aufweist:
Ober die Sammelllnseneinrichtung (5) und die ein Beugungsgitter, dessen
Gitterabstand sich     Strahlteilereinrichtung (4) refeleklert werden.
allmlhlich Andert, sowie emse Einstelleinrichtung (3d) zumn Elnatel-  16.
Optlsche Kopfvorrichtung lnach Anspruch 13 



len elner Position des Beugungsgitters in Rich-   5  oder 14, tung alner
Gitterabstands-Verinderung.            wobel die zweite
Photodetektoroinrichtung (53a, 53b) an einem Flanschberelch der Sammellin-
10. Optische Kopfvorrichtung nach Anspruch 8 oder    seneinrichtung (5)
angeordnet lst, urn die an der 9,
Auftelchnungsfl19che der optisohen Platte (6) re- wobel die erste und die
zwelte Beugungegitter-  lo    fiektierten Randlichtstrahlen direkt von
dieser einrichtung (3a, 3b) Beugungagitter mit sige-     aufzunehmen.
zahnf~rmigem Querschnitt aufweisen. 17. Optische Kopfvorrichtung nach
Anspruch 13 11. Optische KopfvorrIchtung nach Anspruch 8, 9      oder 14,
oder 10,                                  15      wobei die zwelte
Photodetektoreinrichtung (53a, welterhin MRteaner Aperturblendeneinrichtung
53b) seitlich von der Sammallinseneinrichtung (18) zumn Begrenzen der
Apertu~r der Sammellin-   (5) angeordnet ist, urn die Randlichtstrahlen
auf- seneinrichtung far die Strahibfndel, in die der   zunehmen, die elner
Reflexionsbeugung erster K       ~~~zentrale Tell der von der
Lichtquellenelnrlchtung  Ordnung an der AufzeichnungsfI~che der opti- (1)
emittierten Strahlen durch die erste Beu-  20  schen Platte (8) unterworfen
warden. gungagittereinrichtung (3c) zerlegt let. 18. Optische
Kopfvorrichtung nach einemn der An- 12. Optlsohe Kopfvorrichtung nach einem
der An-      sprflche 13 bis 17, sprflche 1 bis 11,
ferner mit siner Aperturblendeneinrichtung (16) wobel die zweite
Photodetektoreinrichtung ein  25  zumn Begrenzen der Apertur der
Sarnmellinsen- Paar von Photodatektorzallen (53., 53b) auf-
einriobtung (5) far den zentralan Tell der von der weist und das von der
Berechnungsainrlchtung      Llchtquelleneinrdchtung (1) emittierten
Strahlen. (61a, 61b, 82, 63, 35) abgegebene Signal einer Dlfferenz zwischen
zwei Ausgangssignalen des  19. Optische Kopfvorrichtung nach Anspruch 13,
Paares der Photodeteltorzellon (53a, 53b) ent-  3o  wobel die zwelts
Photodetektoreinrlchtung (53a, spricht.
53b) sine Linearposltions-Dtetktorelnrichtung aul'weist, die auf elnem
Substrat angeord net ist, 13. Optische Kopfvorrichtung nach Anspruch 4,
an damn die arsta, Photodatektoreinrichtung (10) die folgendas aufweist:
angeordnat ist, zum Dsteldieren einer linearen eine Reflexionseinrichtung
(90) zumn Reflektis-  35  Position der darauf auftreffenden Randlicht- ren
des genannten Randteiles der von der Ucht-    strahlen nach deren Reflexion
auf der Aufzeich- quails emtitterten Uchtstrahlen, urn diesen Tell
nungsflgche der optischen Platte (6), wobei die dadurch umzulenken und Ober
die Sammellin-        Linearpositions-Detektorsinrtchtung sin Signal
seneinrichtung (5) zu dem seitlichen Punkt auf    abgibt, dies der
detektierten linsaren Position der darAuftelchnungsFI~chde droptischen
Platte (6)  40  auftraffenden Strahlan antspricht. zu lenken. 14. Optische
Kopfvorrichtung nach Anspruch 13,    Revendications wobei die zwsite
Photodeteltoreinrichtung (53a, 53b) ain Paarvon Photodetektorzsllsn (53.,
53b)  45  1. Dispositf Atote optique pour enregistrer et repro- aufweist
und wobei das von der Berechnungsein-    duire une, information sur une
surface d'enregis- richtung (Bla, 81 b, 62, 63, 35) abgegebena Si-  trement
d'un disqije optique (8), comprenant : gnal amner Differenz zwisechen zwei
Ausgangass-        un moyen de source de lumnllre (1) pour gnalen des
Paanres der Photodetektorzsllen (53a,  dmettre des ,uyons de lurnibre ;
53b) entsprlcht.                          50           un moyen de lentille
convergente (5) pour converger des rayons 6mIs par ladite, source de 15.
Optisohe Kopfvorrichtung nach Anspruch 13        lumihre (1) sur une, pists
d'information (8) sur la oder 14,
surface d'enragistrement du disque optlque, (6), wobei die zwelte
Photodetaktorainrichtung (53a,   oOi des rayons de lumlire oonvergde sur la
surfa- 53b) In unmittelbarer Nilhe der ersten Photode-  55  ce
d'enregistrement du disque optlque (6) sont tektoreinrichtung (10)
angeordnet 1st, urn die    r~flfchis par celle-ci pour former des rayons
r6- Randllchtstrahlen aufzunehmen, die von der        flichis de Iumiors
Aufteichnungsf'liche der optiechen Platte (6)          Un rnoyen s6parateur
de faisceaux (4)    31                  EP 0351 953 B1                  32
*lc   L  M   S  * pour separer desdits rayons rmis par la source     par le
sparateur de faisceaux precite et le Iepa- de lumiere (1) lesdits rayons
reflechis de lurmiere  rateur de faisceaux eat un miroir semi- qui ont ete
reflochis de la surface d'enregletre-  reflochissant (4). ment du dibque
optique (6) et transmis A travers ledit moyen de lentille convergente (5);
c   3. Dbspositif a tAte optique solon la revendication 2, un premier moyen
photod~tecteur (10)         dans lequel un mirolr plan (92) est pr6vu pour
re- 



pour recovoir et detocter losdits rayons rtflechis  flechir les rayons
dirIg.s vers le point lateral du de lumiere qui sont passes A travers le
moyen de   disquo et le dispositif comprend de plus un lentille convergente
(5) et ont ote separes per le-  moyen de lentille convexe (93) pour
collimator la dit moyen soparateur de faisceaux (4), reprodul-  1o  portion
de rayons reflechie par le miroir (92). sant de la sorts l'informatlon
enregistrea sur la- ditb pisto sur Is disque optique (8);           4.
Dispositif a tete optique solon la revendication 1, un moyen (55; 3; 90)
pour diriger une por-   dans lequel lea rayons precites de lumiere dirges
tion desdits rayons de lumiere emrs par ladite     A un point lateral du
disque (6) sont devies d'une source de lumibre (1) A un point lateral sur
laditb  15  regbon peiIpherique des rayons precites de lumib- surface
d'enregistrement du disque optique (6)     re Amis par la source de lumiere
(1). situe surun cote d'un point sur la pists d'enregis- trement
d'information (8) sur laquelle la portion  5. Dispositlf A t~te optique
solon la revendication 4, centrale des rayons Amri parla source de lumibre
dans lequel le moyen pour devier la lumiere est (1) est convergee par Io
moyen de convergence   20  un moyen de refraction (55a, 55b) dispose dans
(5);                                               une region peripherique
de la lentille convergente un second moyen photod~tecteur (53a,
precites (5). 53b) pour recevoir et dtescter laditb portion des rayons de
lumrire qui a ete dirigee par ledit   6. Dispositif A tote optique comme
revendique en moyen de direction (53 ; 3 ; 90) et ensuite retI-  25
revendication 5, dans lequel le moyen de refrac- chis audit point lateral
eurla surface d'enregistre-  tion precite comprend un prisms (55a,
55b)forme ment du disque optique (6) ; et                    A une portion
de bride du moyen de lentille un moyen de calcul (61a, 81 b, 62,83,35),
convergento precite (5). coupl6 audit second moyen photod~tecteur (53a,
53h), pour calculer d'une sortie dudit second   so  7. Dibpositif a tete
optique comma revendique en moyen photod~tecteur (53a, 53b) une indinaison
revendicatlon 5, dans loquel le moyen de refrao- ds ladite surface
d'enregistrement du disque op-   tion precite comprend un moyen (55a, 55b)
pour tique (6) par rapport a un axe optique du moyen    converger la
portion periphefique precitee des de lentille convergente (5), ledit moyen
de calcul  rayons refractes par le moyen de refraction prO- (35) produisant
un signal correspondant A l'lncli-  35  cite (55a, 55b). nalson calculee de
la surface d'enregistrement du disque optique (6);
8. Dispositlf a ttes optique solon la revendicatlon 4, caractlrise en ce
que lesdits rayons de lu-  comprsnant: rmlere diriges sur un point lateral
du disque (8)        un premier moyen de reseau de diffrac- sont des rayons
de lumiere non necessaires pour  40  tion (3c) pour diffracter une portion
centrals des des buts d'enregistrement et de reproduction et    rayons erns
par Ia source de lumiere precite (1), qui sont obtenus sans affecter le
faisceau utilise  afin de la separer on un certain nombre de pin- pour
enregistrer et reproduire; et le dispositif   ceaux de rayons; et comprend
un second moyen de rMseau de diffraction un moyen actionneur (36), couple
audit  45   (3a, 3b), forme Integralement avec ledit premier moyen de
calcul (61 a, 61 b, 62, 63, 35), pour rA-  moyen de reseau de diffraction A
un c6te de ce- gler, on reponse audit signal produit par ledit    lui-ci,
pour diffracter ladito portion peripherique moyen de calcul, une attitude
dudit dispositif A   desdits rayons Amri par ladite source de lumibre tOte
optique par rapport ala surface d'enregistre-  (1) afin de la dvier et la
dirger par l'intbrmediaire ment du disque optique (6) de sorte quo
l'inclinai-  5o  du moyen de lentille convergente (5) sur un point son de
ladite surface d'enregistrement par rap-    lateral eur la surface
d'enregistrement precites port A I'axe optique du moyen de lentille conver-
du disque optique (6) qui eat situe A un cOtW des gente (5) est reglAe.
points Is long de la piste d'information sur laquel- le lesdits pinceaux de
rayons sont converges par 2. Dibpositif a tWte optique solon Ia
revendication 1,  cs  ledit moyen de lentille convergente (5). dans lequel
les rayons precites de lurmlere diriges A un point lateral du disque (6)
sont separea des  9. Dlspositif A tote optique comma revendiquA en rayons
de lumibre Amis par la source de lumiire    revendication 8, dans lequel le
second moyen de 17    33                 EP03S19S3B1                     3
I!1lt tIIi IIUI 11111 1115I3 *C   L  M S reseau de diffraction prhcith (3a,
3b) comprend:  d'enregistrementdu disque optique (6) par l'inter- un reseau
de diffraction dont l'intervalle de re-  medialre du moyen de lentille
convergente (5) et seau eat varie graduellement, et un moyen de rb-  du
moyen separateur do faisceaux (4). glage (3d) pour regler une position du
reseau de diffraction dans une direction de variation de I'n-   5   16.
Dispositif A tote optique commo revendlque en 



tervalle du reseau.                               revendlcation 13 ou 14,
dans lequei le second moyen photodteocteur precite (53a, 53b) est dis- 10.
Dispositif a tteb optique comme revendique en    pose sur une portion de
bride du moyen de len- revendication 8 ou 9, dans lequel les premier et
tille convergento preclte (5) pour recevoir les second moyens de reseau de
diffraction precites  10  rayons p6ripheriques de lumlire rhflhchis par la
(3a, 3b) comprennent des rhseaux de diffraction   surface d'enregistrement
du disque optique (6), ayant une section en forme de dents de scie.
directement de celle-cl. 11. Dispositif A tete optique comma revendique en
17. Dispositif a tete optique comme revendique en revendicatlon 9, 9 ou 10,
comprenant de plus un   15  revendication 13 ou 14, dane lequel le second
moyen limitour d'ouverture (16) pour limiter une  moyen photodetecteur
precite (53a, 53b) eat dis- ouverture du moyen de lentille convergentb pre-
pose sur un cdte du moyen de lentille convergen- cite pour les pinceaux de
rayons dans lesqudls la  to precite (5) pour recevoir los rayons peripheri-
portion centrals precitee des rayons emis par Is  ques de lumlere
supportant une diffraction de re- moyen de source de lumibre (1) estseparee
par  20  flexiondu premierordre ala surface d'enregistre- le premier moyen
de reseau de diffraction precite  ment du disque optique (6). (3c). 18.
Dispositif A tete optique comme revendique dans 12. Dispositif ALtte
optique comme revendique dans   l'une quelconque des revendications 13 A
17, IFune quelconque des revendications I a 11, dans  25  comprenantde plus
un moyen limiteurd'ouvertu- loquel le second moyen photodetecteur precite
re (16) pour limiter une ouverture du moyen de comprend une palre de
cellules de photodhteo-     lentille convergente precite (5) pour la
portion tour (53a, 53b), et le signal precite prodult par le  centrale des
rayons emis par le moyen de source moyen de calcul precite (61a, 61b, 62,
63, 35)    de lumibre (1). correspond A une difference entre deux sorties
3o desdites paires de cellules de photodetetceur  19. Dispositif A tete
optique comme revendique en (53a, 53b).
revendication 13, dana lequol le second moyen photodetecteur (53a, 53b)
comprend un moyen 13. DisposItif A tete optiqueselon la revendication 4,
dteocteur de position lineaire, dispose sur un comprenant:
35      substrataur loquel le premier moyen photodetec- un moyen de
reflexion (90) pour reflechir   tour precite (10) est dispose, pour
dhtecter une la portion peripherique precitee des rayons pre-  position
lineaire des rayons pernpheriques de lu- cites de lumibre emis par la
source de lumlire    mibre incidents sur celul-ci aprbs avoir ete rWfIe-
precitee, la deviant et la reflechissant de la sorts  chis A la surface
d'enregistrement du disque op- par l'intermediaire du moyen de lentille
conver-  40  tique (6), le dhtecteur de position lineaire produi- gente
precite (5) au point bteral sur la surface  sant unsignal correspondanta la
position lineaire d'enregistrement precitee du disque optique (6).
detectee des rayons Incidents. 14. Dispositif A tet. optique comme
revendiquh en revendicatlon 13, dans loquel le second moyen  45
photodetecteur precith (53a, 53b) comprend une paire de cellules de
photodetecteur (53a, 53b), et le signal prfcit6 prodult par le moyen de
calcul precite (61a, S1b, 62, 63, 35) correspond A une diffhrence entre
deux sorties de ladite paire de   5o cellules de photodetecteur (53a, 53b).
15. Dlspositif A tWte optique comme revendlque en revendication 13 ou 14,
dana leque le second moyen photodhtecteur precite (53a, 53b) est dis-  55
pose A proximite du premier moyen de photode- tectour precite (10) pour
recevoir les rayons pefi- pheriques de lumlere reflechis par la surface 18


