
1                 EP 0 333 511 B1                     2 Description
graphic grating 6. Also the provision of such rotating mechanism This
invention relates to an optical pickup de-  results in an increased number
of component parts ce employed for recording/reproducing informa-    and an
increased size and manufacturing cost of on on an optical disk.
5   the optical pickup device. Fig.4A is a diagrammatic perspective view
il-      In accordance with the present invention there lustrating an
optical system extracted from a con-  is provided an optical pickup device
for record- ventional optical pickup device, and Fig. 4B is an
ing/reproducing information in a track or tracks on enlarged partial side
elevation of the optical system  an optical disc, comprising a light
source, means shown In Fig. 4A. Referring to these figures, a laser  10
for dividing a light beam from said light source to light beam 2 emitted
from an optical source 1 is   produce a plurality of divided beams, means
for split by a diffraction grating 3 into a zeroth order  focusing said
divided beams as spaced beam diffracted light beam 5a for reading signal
pits on  spots on a said optical disc, photosensor means, the disk 4 and
for detecting focusing errors and a  and means for directing detection
beams reflected pair of first order diffracted light beams 5b and 5c   is
from said beam  spots toward said photosensor for detecting tracking
errors.                     means, wherein said means for dividing Is
mounted The three split laser beams 5a, 5b and 5c are   so as to be
rotatably adjustable about the axis of passed through a holographic grating
6 and col-    said light beam from said light source so as to limated by a
collimator 7 into parallel beams which  adjust the orientation of said
spaced beam spots are focused by an object lens 8 to form three   20
relative to the track on the disc characterised in corresponding light
spots 9a, 9b and 9c on an      that said light source, said photosensor
means, information surface of a disc 4. At this tine, the first  said means
for directing and said dividing means order light spots 9b and 9c need be
aligned with   are mounted on a common support which is moun- the
tangential direction of the disc 4, that is, with  ted for said rotatable
adjustment in a holder. the arraying direction of the signal pits, with the
25  Thus, by rotating the holder, the means for zeroth order light spot 9a
as the center of sym-   dividing is rotated so that first order light spots
on metry.                                             the disk for
detecting the tracking errors may be The laser light beams reflected on the
informa-  rotated about a zeroth order light spot and, as a tion surface of
the disc 4 are returned on the same  result, the first order light spots
may be aligned light path and, after passing through the collimator  30
with the arraying direction of the signal pits. 7, again fall on the
holographic grating 6 as they     It is an advantage of the present
invention that are collimated. The laser light having passed      an
optical pickup device which is compact and able through the holographic
grating 6 is separated into  to adjust the direction of alignment of light
spots for laser light beams 11b and 11c for detecting track-  detecting
tracking errors is provided. ing errors and a laser light beam 1 la for
detecting   35  It is another advantage of the present invention focusing
errors and radio frequency (RF) signals   that an optical pickup device
wherein the optical before they are deviated and fall on a photosensor
axis of the optical components does not deviate 10.
when the direction of alignment of the light spots is In the photosensor
10, focusing error signals   adjusted for detecting tracking errors is
provided. obtained by a type of wedge prism method, RF   40      The
foregoing and other advantages of the signals associated with the pits on
the disk 4 and  present invention will become more apparent from tracking
error signals obtained by a three beam     the following detailed
description of the present method, are detected.
invention when taken in conjunction with the ac- In the conventional
optical pickup device, when  companying drawings. adjusting the direction
of alignment of the light  45  Fig. 1 is a perspective view
diagrammatically spots 9b and 9c on the disk 4 corresponding to a   showing
the optical system extracted from the op- pair of first order light beams
5b and 5c for detect-  tical pickup device according to a preferred em- ing
the tracking errors, it is necessary to rotate the  bodiment of the present
invention. first order light spots 9b and 9c about the zeroth     Fig. 2A
is a longitudinal sectional view dia- order light spot 9a as center, by
rotating the dif-  so  grammatically showing an example of the optical
fraction grating 3 along the direction of arrow     pickup device including
the optical system of Fig. marks A and B about the optical axis as center.
1. Such devices are described in JP-A-62-209          Fig. 2B is a
diagrammatic bottom plan view of 733 and EP-A-0 073 066. However, in the
conven-    the device shown in Fig. 2A. tional optical pickup device, it is
extremely difficult  55  Fig. 3A is a longitudinal sectional view dia- to
provide a mechanism for rotating the diffraction  grammatically showing the
optical pickup device grating 3, because of the extremely narrow dis-
according to a modified embodiment of the present 



tance between the light source 1 and the holo-      invention. 2    3
EP 0 333 511 B1                      4 Fig. 3B is a diagrammatic bottom
plan view of    graphic grating 16 are fixed. The diffraction grating the
device of Fig. 3A.                               13 and the holographic
grating 16 are arranged so Fig. 4A is a perspective view diagrammatically
that the central axes thereof coincide with an op- showing the optical
system extracted from the con-  tical axis L of the laser light emitted
from the light ventional optical pickup device.                5   source
11. A lens barrel 22 is formed by the base Fig. 4B is an enlarged side
elevation showing a  plate 20, holding tube 21, diffraction grating 13 and
portion of the optical system of Fig. 4A.            holographic grating
16. Fig. 1 is a diagrammatic perspective view            A lens barrel
holder 23 in the form of a hollow showing an optical system extracted from
an op-      cylinder has a projecting outer periphera portion tical pickup
device according to an embodiment of   10 23a at its upper end and a pair
of screw holes 23b the present invention. In this figure, a laser light  on
its bottom surface. A lens holding section 23c is beam 12 emitted from a
light source 11 enters on a  formed at the upper inner peripheral portion
of the diffraction grating 13 and a holographic grating 16  lens barrel
holder 23 and holds the collimator 17. stacked in contact with each other.
As the laser     At this time, the axis of the collimator 17 coincides
light beam  12 is passed through the diffraction   15   with the optical
axis L of the laser beam. grating 13, it is split into a zeroth order
diffracted  The lower half of the lens barrel holder 23 is light beam 15a
for reading signal pits on an optical  formed with a lens barrel holding
section 23d hav- disk 14 and a pair of first order diffracted light  ing an
inside diameter larger than the outside di- beams 15b, 15c for reading
tracking errors.          ameter of the holding tube 21. The lower end of
After passing through the holographic grating  20  lens barrel holding
section 23d is formed with a 16, the three laser light beams 15a, 15b and
15c    fitting portion 23e having an inside diameter about are collimated
by a collimator 17 into parallel light  equal to the outside diameter of
the projecting beams which are focused by an object lens 18 to      portion
20a of the base plate 20. form three corresponding light spots 19a, 19b and
The lens barrel 22 is introduced into the lens 19c on the disk 14. Thus the
zeroth order light spot   25   barrel holding section 23d from the lower
end of 19a is formed by the zeroth order diffracted light  the lens barrel
holder 23 so that the projecting beam 15a, while the first order light
spots 19a and  outer peripheral portion 20a of the base plate 20 19c are
formed by the first order diffracted light  fits with the fitting portion
23e. In this manner, the beams 15b and 15c.
lens barrel 22 is supported rotatively with respect The laser light beams
reflected from the in-  30  to the lens barrel holder 23 with the fitting
portion formation recording surface of the disk 14 are      23e as a guide.
returned on the same light path to fall on the          A plate spring 24
has a recess 24a for mating holographic grating 16 as they are collimated
by     with the bottom section 20a of the base plate 20 the collimator 17.
These reflected laser light beams  and a fixing section 24b having a pair
of small are diffracted and deviated by the holographic grat-  35
apertures 24c for the pair of screws 30. An opening ing 16 to fall on a
photosensor 1 Oa.                24d is formed at the center of the recess
24a for In the photosensor 1 Oa, focussing error signals  taking out
electrical terminals. Hence, by manually are detected by a wedge prism
method, tracking       gripping and rotating the bottom section 20a of the
error signals by a three-beam  method and RF         base plate 20, the
lens barrel can be rotated with signals correlated with signal pits on the
disk 14.  40  respect to the lens barrel holder 23 with the fitting Fig. 2A
is a longitudinal sectional view dia-    portion 23e as a guide. At this
time, the light grammatically showing an optical pickup device       source
11 is positioned at the center of rotation of including the optical system
shown in Fig. 1, and    the base plate 20, so that the center of rotation
of Fig. 2B is a diagrammatic bottom plan view of the    the lens barrel 22
coincides with the optical axis L device shown in Fig. 2A. A line 2A-2A in
Fig. 2B   45   of the laser light beam. represents a section line
corresponding to Fig. 2A.     An object lens driving section 25 has an
object Referring to these figures, the light source 11  lens 18. The object
lens driving section 25 is held is fixed at the center on an upper surface
of a      on the upper surface of the lens barrel holder 23 so
substantially disk-shaped base plate 20, while the   that the central axis
of the object lens 18 coincides photosensor 10a is fixed on the same upper
sur-  so   with the optical axis L. The object lens driving face and
slightly away from the light source 11.     section 25 drives the object
lens 18 by a well- The lower half of the base plate 20 is formed with a
known driving system so that the focal point of the 



projecting peripheral portion 20a. A hollow holding  laser light beam will
be formed correctly on the tube 21 has its lower half fixed to the
projecting   disk 14. peripheral portion 20a of the base plate 20. The   55
In the optical pickup device shown in Figs. 2A upper half of the holding
tube 21 is formed with an  and 2B, when the lens barrel 22 is rotated with
the inwardly projecting thickened holding section 21a    peripheral portion
20a of the base plate 20 gripped on which the diffraction grating 13 and
the holo-    manually, the diffraction grating 13 is also rotated 3    5
EP 0 333 511 B1                    6 in unison with the lens barrel 22, so
that the pair of  but also the collimator 17 are accommodated in- first
order light spots 19b and 19c for detecting  side the lens barrel 28, so
that the axis of the tracking errors may be rotated about the zeroth
collimator 17 is not deviated from the optical axis L Der light spot 19a
for reading signal pits as a  on rotation of the lens barrel 28. center. In
this manner, the first order light spots   5 19b and 19c may be aligned
with the arraying     Claims directions of the signal pits. That Is,
tracking error signal. adjustment In the three-beam method can be  1. An
optical  pickup  device  for  record- made even in the case of an extremely
narrow          ing/reproducing information in a track or tracks interval
between the light source 11 and the holo-  10  on an optical disc (14),
comprising a light graphic grating 16. It is noted that the optical
source (11), means (13) for dividing a light pickup device shown in Figs.
2A and 2B is not          beam  from said light source to produce a
increased in size because it is simple in structure    plurality of divided
beams (15a, 15b, 15c), and made up of a small number of components.
means (18) for focusing said divided beams as Fig. 3A is a sectional view
showing diagram-   15  spaced beam spots (19a, 19b, 19c) on a said
matically another optical pickup device according      optical disc (14),
photosensor means (10a), to a modified embodiment of the present invention,
and means (16) for directing detection beams and Fig. 3B is a diagrammatic
bottom plan view of     reflected from said beam spots toward said one
device of Fig. 3A. The line 3A-3A in Fig. 3B      photosensor means,
wherein said means (13) represents the section line corresponding to Fig.
20  for dividing is mounted so as to be rotatably 3A. In Figs. 3A and 3B,
the same or corresponding      adjustable about the axis of said light beam
parts are designated by the same reference sym-        from said light
source so as to adjust the bols.
orientation of said spaced beam spots relative Referring to Figs. 3A and
3B, the light source     to the track on the disc characterised in that 11
is fixed at the center of the upper surface of a   25  said light source
(11), said photosensor means disk-shaped base plate 26, and the photosensor
(10a), said means (16) for directing and said 10a is also fixed thereon in
proximity to the light    dividing means (13) are mounted on a com- source
11.                                             mon support (20, 21, 26,
27) which is mounted A. hollow holding tube 27 holds the diffraction    for
said rotatable adjustment in a holder (23, grating 13 and the holographic
grating 16 at the   30  25; 29, 25). mid portion of a hollow section
thereof while hold- ing the collimator at the upper end of the hollow  2.
An optical pick up device according to claim 1 section. The base plate 26
is introduced and fixed     wherein said focusing means (18) is mounted at
the lower end of the hollow section of the hold-   in said holder (23, 25;
29, 25). ing tube 27. At this time, the diffraction grating 13,  35
holographic grating 16 and the collimator 17 have  3.  An optical pickup
device according to any one their central axes coincident with the light
axis L of  of the preceding claims wherein said holder the light source 11.
A lens barrel 28 is formed by     (23, 25; 29, 25) comprises a
substantially cylin- the holding tube 27 and the base plate 26.
drical hollow section (23d; 29a), and said com- A lens barrel holder 29 in
the form of a hollow   40  mon support (20, 21; 26, 27) comprises a
cylinder has a cylindrical lens barrel holding sec-    substantially
cylindrical outer peripheral portion tion 29a and a pair of screw holes 29b
at its lower    mating inside said hollow section (23d; 29a). end. The lens
barrel holding section 29a has its inside diameter substantially coincident
with the  4. The optical pickup device according to any outside diameter of
the lens barrel 28. The lens   45  one of the preceding claims wherein said
hold- barrel 28 is inserted and fitted inside the lens       er (23, 25;
29, 25) also holds a collimator (17). barrel holding section 29a. A plate
spring 24 is 



fitted to the lower end of the lens barrel 28 and  5. The optical pickup
device according to any fixed to the lens barrel holder 29 by a pair of
one of the preceding claims wherein said light screws 30.
50      source (11) comprises a semiconductor laser. It will be understood
that, in the optical pickup device shown in Figs. 3A and 3B, the tracking
error  6. The optical pickup device according to any signals can be
adjusted by rotating lens barrel 28     one of the preceding claims wherein
said with the lower end of the lens barrel 28 gripped       means (13) for
dividing comprises a diffraction manually.
55      grating. It will also be appreciated that, in the optical pickup
device shown in Fig. 3A, not only the dif-  7. The optical pickup device
according to any fraction grating 13 and the holographic grating 16     one
of the preceding claims wherein said 4    5                 EP 0 333 511 B1
6                   *    C    L   M   S    * in unison with the lens barrel
22, so that the pair of  but also the collimator 17 are accommodated in-
first order light spots 19b and 19c for detecting  side the lens barrel 28,
so that the axis of the tracking errors may be rotated about the zeroth
collimator 17 is not deviated from the optical axis L ter light spot 19a
for reading signal pits as a   on rotation of the lens barrel 28. center.
In this manner, the first order light spots   5 19b and 19c may be aligned
with the arraying        Claims direction of the signal pits. That Is,
tracking error signal adjustment in the three-beam method can be   1. An
optical  pickup  device  for  record- made even in the case of an extremely
narrow            ing/reproducing information in a track or tracks interval
between the light source 11 and the holo-  10  on an optical disc (14),
comprising a light graphic grating 16. It is noted that the optical
source (11), means (13) for dividing a light pickup device shown in Figs.
2A and 2B is not           beam  from  said light source to produce a
increased In size because it is simple in structure     plurality of
divided beams (15a, 15b, 15c), and made up of a small number of components.
means (18) for focusing said divided beams as Fig. 3A is a sectional view
showing diagram-   is   spaced beam spots (19a, 19b, 19c) on a said
matically another optical pickup device according       optical disc (14),
photosensor means (10a), to a modified embodiment of the present invention,
and means (16) for directing detection beams and Fig. 3B is a diagrammatic
bottom plan view of       reflected from said beam spots toward said
thedevice of Fig. 3A. The line 3A-3A in Fig. 3B        photosensor means,
wherein said means (13) represents the section line corresponding to Fig.
20   for dividing is mounted so as to be rotatably 3A. In Figs. 3A and 3B,
the same or corresponding       adjustable about the axis of said light
beam parts are designated by the same reference sym-         from said
light source so as to adjust the bols.
orientation of said spaced beam spots relative Referring to Figs. 3A and
3B, the light source      to the track on the disc characterised In that 11
is fixed at the center of the upper surface of a   25  said light source
(11), said photosensor means disk-shaped base plate 26, and the photosensor
(10a), said means (16) for directing and said 10a Is also fixed thereon in
proximity to the light     dividing means (13) are mounted on a com- source
11.                                             mon support (20, 21; 26,
27) which is mounted A hollow holding tube 27 holds the diffraction
for said rotatable adjustment in a holder. (23, grating 13 and the
holographic grating 16 at the   30   25; 29, 25). mid portion of a hollow
section thereof while hold- ing the collimator at the upper end of the
hollow   2. An optical pick up device according to claim 1 section. The
base plate 26 is introduced and fixed      wherein said focusing means (18)
is mounted at the lower end of the hollow section of the hold-     in said
holder (23, 25; 29, 25). ing tube 27. At this time, the diffraction grating
13,  35 holographic grating 16 and the collimator 17 have   3.  An optical
pickup device according to any one their central axes coincident with the
light axis L of  of the preceding claims wherein said holder the light
source 11. A lens barrel 28 is formed by     (23, 25; 29, 25) comprises a
substantially cylin- the holding tube 27 and the base plate 26.
drical hollow section (23d; 29a), and said com- A lens barrel holder 29 in
the form of a hollow   40  mon support (20, 21; 26, 27) comprises a
cylinder has a cylindrical lens barrel holding sec-     substantially
cylindrical outer peripheral portion tion 29a and a pair of screw holes 29b
at its lower     mating inside said hollow section (23d; 29a). 



end. The lens barrel holding section 29a has its inside diameter
substantially coincident with the   4. The optical pickup device according
to any outside diameter of the lens barrel 28. The lens   45   one of the
preceding claims wherein said hold- barrel 28 is inserted and fitted inside
the lens        er (23, 25; 29, 25) also holds a collimator (17). barrel
holding section 29a. A plate spring 24 is fitted to the lower end of the
lens barrel 28 and   5. The optical pickup device according to any fixed to
the lens barrel holder 29 by a pair of         one of the preceding claims
wherein said light screws 30.                                     so
source (11) comprises a semiconductor laser. It will be understood that, in
the optical pickup device shown in Figs. 3A and 3B, the tracking error  6.
The optical pickup device according to any signals can be adjusted by
rotating lens barrel 28      one of the preceding claims wherein said with
the lower end of the lens barrel 28 gripped        means (13) for dividing
comprises a diffraction manually.                                      55
grating. It will also be appreciated that, in the optical pickup device
shown in Fig. 3A, not only the dif-   7. The optical pickup device
according to any fraction grating 13 and the holographic grating 16
one of the preceding claims wherein said 4    7                 EP0333511
B1                         8    *    C   L   M   S   * means (16) for
directing comprises a holo-           Tellungseinrichtung (13) ein
Beugungsgitter graphic grating.
aufweist. jatentansprlche                                       7.
Vorrichtung nach einem der vorstehenden An- 5       sprlche, dadurch
gekennzelchnet, daB die 1. Optische  Abtastvonrichtung  zum  Aufzeich-
Lenkeinrichtung (16) ein holografisches Gitter nenNWiedergeben von
Informationen in einer           umfaBt. Spur oder Spuren auf einer
optischen Platte (14), mit einer Lichtquelle (11), einer Teilungs-
Revendlcatlons einrichtung (13) zum  Teilen eines von der  to Uchtquelle
ausgehenden Lichtstrahis, um eine     1. Dispositif de lecture optique
destine 6  enregis- Mehrzahl von geteilten Strahlen (15a, 15b, 15c)
trer/reproduire des informations sur une ou des zu erzeugen, einer
Fokussiereinrichtung (18)         pistes definies sur un disque optique
(14). zum Fokussieren der geteilten Strahlen zu be-        comportant une
source de lumibre (11), des abstandeten Strahipunkten (19a, 19b, 19c) auf
15   moyens (13) pour diviser un faisceau de lumie- der optischen Platte
(14), einer Ilchtempfindli-    re provenant de ladite source de lumlere
afin chen Einrichtung (10a) und einer Lenkeinrich-        de produire
plusieurs faisceaux divises (15a, tung (16) zum Lenken von von den
StrahIpunk-         15b, 15c), des moyens (18) pour focaliser les- ten
reflektierten MeBstrahlen zu der lichtemp-       dits faisceaux divises en
points de faisceaux findlichen Einrichtung, wobei die Teilungsein-   20
espaces (19a, 19b, 19c) sur ledit disque opti- richtung (13) so angebracht
ist, daB sie dreh-       que (14), des moyens photod6tecteurs (lOa), bar um
die Achse des von der Lichtquelle            et des moyens (16) destines a
diriger des ausgehenden Uchtstrahls verstellbar ist, um          faisceaux
de detection reflechis a partir desdits die Orientierung der beabstandeten
Strahl-           points de faisceaux vers lesdits moyens. photo- punkte
relativ zu der Spur auf der Platte einzu-   25  detecteurs, dans loquel
lesdits moyens divi- stellen, dadurch gekennzelchnet, daB die
seurs (13) sont montes de manibre a pouvoir Lichtquelle (11), die
lichtempfindliche Einrich-    8tre aJustes d'une maniere rotative autour de
tung (10a), die Lenkeinrichtung (16) und die        l'axe dudit faisceau de
lumiere provenant de Teilungseinrichtung (13) auf einer gemeinsa-
ladite source de lumibre afin d'ajuster l'orienta- men Aufnahme (20, 21;
26, 27) angebracht   30        tion desdits points de faisceaux espaces par
sind, die zur drehbaren Einstellung in einen         rapport a la piste
definie sur le disque,. carac- Trager (23, 25; 29, 25) eingesetzt ist.
t6ris6 en ce que ladite source de lumiere (11), lesdits. myens
photodetecteurs (1Oa), lesdits 2. Vorrichtung nach Anspruch 1, dadurch ge-
moyens directeurs (16) et lesdits moyens dlvi- kennzeichnet, daB die
Fokussiereinrichtung   35      seurs (13) sent mont6s-sur un support corn-
(18) auf dem Triger (23, 25; 29, 25) ange-           mun (20, 21; 26, 27)
mont6 dans un organe de bracht ist.
maintien (23, 25; 29A 25) en vue dudit ajuste- ment rotatif. 



3. Vorrichtung nach einem der vorstehenden An- sprflche, dadurch
gekennzelchnet, daB der  4o   2. Dispositif de lecture optique selon la
revendi- Trager (23, 25; 29, 25) elnen im wesentlichen        cation 1,
dans loquel lesdits moyens de focali- hohlzylindrischen Bereich (23d; 29a)
aufweist,       sation (18) sont montes dans ledit organe de und daB die
gemeinsame Aufnahme (20, 21;             maintien (23, 25; 29, 25). 26, 27)
ein im wesentlichen zylindrisches Au- Benteil aufweist, das in dem  hohlen
Bereich   4s   3. Dispositif de lecture optique selon l'une quel- (23d;
29a) steckt.                                   conque des revendications
prdcedentes, dans lequel ledit organe de maintien (23, 25; 29,. 25) 4.
Vorrichtung nach einem der vorstehenden An-          comporte une section
creuse sensiblement cy- sprUche, dadurch gekennzelchnet, daB der
lindrique (23d; 29a), et ledit support commun Trager (23, 25; 29, 25) elnen
Kollimator (17)  so   (20, 21; 26, 27) comporte une partie peripherl-
tragt.                                               que exterieure
sensiblement cylindrique qui s'embolte a l'intdrieur de ladite section
creuse 5. Vorrichtung nach einem der vorstehenden An-          (23d; 29a).
sprUche, dadurch gekennzelchnet, daB die Lichtquelle (11) einen
Halbleiter-Laser umfalt.   55  4. Dispositif de lecture optique selon l'une
quel- conque des revendications precedentes, dans 6. Vorrichtung nach einem
der vorstehenden An-          lequel ledit organe de maintien (23, 25; 29,
25 sprUche, dadurch gekennzelchnet, daB die             )maintient
egalement un collimateur (17). 5    9                 EP 0 333 511 B1
10 *   C   L   M   S   * 5. Dispositif de lecture optique selon l'une quel-
conque des revendications precedentes, dans lequel ladite source de lumiere
(11) comporte un laser h semi-conducteur. 5 . 6  lispositif de lecture
optique selon l'une quel- conque des revendications pr6c~dentes, dans
loquel lesdits moyens diviseurs (13) compor- tent un reseau de diffraction.
10 7. Dispositif de lecture optique selon lune quel- conque des
revendications precedentes, dans lequel lesdits moyens directeurs (16)
compor- tent un r6seau holographique. t5 20 26 30 35 40 46 50 55 6    


