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set of photo detectors 3a. The light passed through the face 6a is
reflected by a semi-transparent layer The present invention relates
generally to op-  (not shown) formed between the prism 6 and the tical
pickup devices and more particularly to an   first set of photo detectors
3a and is then reflected optical pickup device in which a light emitting
ele-   5   on the face 6c of the prism 6 to become incident ment and a
light receiving element are formed      on the second set of photo
detectors 3b, whereby integrally on a semi-conductor substrate.
the data corresponding to the information pits on Optical heads with
various structures have     the optical disc are detected. A laser beam 7c
is been proposed so far to detect information from    emitted from an
opposite active layer of the semi- information pits formed on the surface
of a sub-  10  conductor laser chip 5 for monitoring. strate, as in a
compact disc (CD) or the like. Fig 1   In the above mentioned composite
light emit- illustrates in perspective a structure of an optical
ting/light receiving element 1a, a part of the laser pickup device
employing a composite light emitting  beam, which is emitted from the
semi-conductor and/or light receiving element that we have pro-  laser chip
5, travels through the prism 6 and di- posed in Japanese patent application
number 61-  16  rectly becomes incident on the first photo detector 38575
(published on 31st August 1987).             3 and this undesired, stray
light constitutes noise As fig 1 shows, there is provided an optical
added to the detecting signal. head 1 in which a first photo detector 3
constituted   From experimental results, it was noted that by a so-called
PIN diode or the like is formed, for  while the undesired light incident on
the prism 6 example, on the left-hand side half of a major  20  can be
removed in the conventional composite light surface 2A of a rectangular
semi-conductor sub-    emitting/light receiving element 1a, another kind of
strate 2 made of silicon or the like to act as a light  undesired light is
produced which exerts a bad receiving element. The first photo detector 3
is   influence upon the detecting signal that the first formed of, for
example, two sets of photo detectors  photo detector 3 produces. 3a and 3b,
each of which is divided to provide   25    Referring to fig 2, let us now
explain why such three photo detecting portions. A second photo     other
kind of undesired light is produced. Fig. 2 is detector 4 constituted by a
PIN diode or the like for  a fragmentary cross-sectional side view taken
monitoring is formed on the right-hand side half of  through the line II-II
of Fig. 1, looking in the direc- the major surface 2A of the semi-conductor
sub-    tion indicated by the arrow A. Except for the semi- strate 2 as a
light receiving element, if necessary.  30  transparent reflection face 6a
of the prism 6 formed Between the first and second photo detectors 3     on
the major surface 2A of the semi-conductor and 4, a light emitting element
5 such as a semi-  substrate 2 to cover the first photo detector 3, left,
conductor laser chip or the like is directly soldered  right and rear side
wall faces 6d, 6e and 6f are to the major surface 2A of the semi-conductor
formed as faces that are not calendered. For exam- substrate 2. Also, there
is provided an optical path  35  ple, they are formed as smoked-glass
faces. For branching part, ie, a prism 6. This prism 6 is     this reason,
a part of the laser beam 7a emitted trapezoidal in cross-section and is
mounted on the  from the active layer of the semi-conductor laser major
surface 2A of the semi-conductor substrate 2  chip 5 travels through the
semi-transparent reflec- to cover the first photo detector 3, thus forming
a  tion face 6a and is then reflected and/or scattered composite light
emitting/light receiving element 1a.  40  on the side wall faces 6d, Be and
6f in the prism 6. The prism 6 has a face 6a opposing the light       Thus,
as shown by reflected and/or scattered laser emitting point of the active
layer in the semi-    beams 8 represented as broken lines in Fig. 2,
conductor laser chip 5. This face 6a is formed as a  undesired light again
becomes incident on the light semi-transparent reflection face. Meanwhile,
in a  receiving faces of the photo detectors 3a and 3b face 6b of the prism
6 contacting with the semi-  45  with a smaller incident angle [err]1. Such
an undesired conductor substrate 2, the area other than that    light is
superimposed upon an RF signal from the contacting the photo detectors 3a
and 3b and a     first photo detector 3 as a DC offset signal, thereby face
6c of the prism 6 opposing the face 6b are    to exert a bad influence on
the detecting signal. each formed as a reflection face.
Another reason that there exists much undesired With the above mentioned
arrangement, a laser  50  light beams which are repeatedly reflected and/or
beam 7a emitted from the active layer of the semi-  scattered within the
prism 6 is that the refractive conductor laser chip 5 is reflected on the
semi-   index of the material forming the prism 6 is larger transparent
reflection face 6a of the prism 6 and is  than the refractive index of air
and hence the then irradiated on to an optical disc through an   undesired
light beams are not radiated from the objective lens (not shown) as an
incident laser  55  prism 6 to the air. beam 7b. The light of the incident
laser beam 7b       EP-A-0199565 discloses an optical pickup de- reflected
from the optical disc travels through the  vice comprising: face 6a of the
prism 6 and is incident on the first  (a) a substrate; 3  



3                 EP 0 301 793 B1                     4 (b) a
semi-conductor laser element mounted on   In fig 3, like parts
corresponding to those of figs 1 said substrate;
and 2 are marked with the same references and (c) a photo detector for
receiving a laser beam  therefore need not be described in detail. emitted
from said semi-conductor laser element      Referring to fig 3, the optical
assembly part for formed on said substrate; and                5
branching the optical path of laser beam, ie, prism (d) an optical path
branching optical element     6 of the composite light emitting/light
receiving fixed to said substrate over said photo detector,  element 1a is
mounted on the first photo detectors said optical element including an
inclined front  3a and 3b which are used as the light receiving face
positioned opposite said laser element and  elements. The semi-conductor
laser chip 5 is used having a semi-transparent reflection film depos-  10
as the light emitting element and the laser beam 7a ited thereon and a rear
face positioned opposite  emitted therefrom is incident on the
semi-transpar- said front face. This optical pickup device is   ent
reflection face 6a of the prism 6. The prism 6 susceptible to the
abovementioned problem of     used in the present invention forms undesired
light stray laser light from the laser element becom-  preventing means by
changing the shape of the ing incident on the photo detector to cause   15
rear side wall face 6f thereof, thus to solve the electrical noise.
problem of the prior art that the undesired light It is an aim of the
present invention and/or the  caused by the repetitive reflection and/or
scattering preferred embodiments to provide an improved op-   within the
prism 6 detracts from the sensitivity of tical pickup device which can
produce a stable     the detecting signals derived from the first photo
detecting signal from a photo detector thereof and   20  detectors 3a and
3b, increasing the error in detec- be manufactured at low cost.
tion. According to the present invention, there is        The arrangement
of the above mentioned un- provided an optical pickup device characterised,
desired light preventing means will be described relative to the device of
EP-A-0199565, in that the  with reference to fig 4 that forms a fragmentary
rear face of the optical path branching element is  25  cross-sectional
view taken through the line IV-IV in shaped to substantially prevent light
incident there-  fig 3. The prism 6 is formed as a substantially on from
being reflected into said photo detector by  lozenge shaped as viewed from
the side as shown reflecting said incident light such that it is multiply
in fig 4 and the included angle [err]2 of the rear side internally
reflected between faces of the optical  wall face 6f of the prism 6 from
the major surface element before being radiated from the optical ele-  30
2A of the substrate 2 is selected to be an obtuse ment at an edge of the
rear face.                  angle. If the prism 6 is constructed as
described Embodiments of the present invention will now   above, the laser
beam 7a emitted from the semi- be described, by way of example only, with
refer-  conductor laser chip 5 reaches the semi-transpar- ence to the
accompanying drawings in which:        ent reflection face 6a of the prism
6 and a part of Fig. 1 is a perspective view of an example of  35  the
laser beam 7a is introduced through the face optical pickup device not in
accordance with the  6a into the prism 6. Depending on the light emitting
present invention;                               angle of the laser beam 7a
from the semi-conduc- Fig. 2 is a cross-sectional side view taken     tor
laser chip 5, within the prism  6, there are through the line II-II in Fig.
1, looking in the  different optical paths, ie, an optical path 11a in
direction represented by arrow A;            40  which the laser beam
reaches the lower wall face Fig. 3 is a perspective view illustrating an
em-  6a of the prism 6 and is then reflected thereon to bodiment of an
optical pickup device according   reach the rear side wall face Of, an
optical path 11 b to the present invention;                        in which
the laser beam reaches directly to the rear Fig 4 is a cross-sectional side
view taken       side wall face 6f of the prism 6, an optical path 11 c
through the line IV-IV in fig 3;            45  in which the laser beam
reaches the upper wall Figs 5 and 6 are respectively fragmentary cross-
face 6c of the prism 6 and is then reflected thereon sectional side views
used to explain other em-   to reach the rear side wall 6f of the prism 6
and so bodiments of the optical pickup device accord-   on. The laser beams
travelling through the prism 6 ing to the present invention; and
and reaching to the rear side wall face Of along the Fig 7 is a perspective
view used to explain a   50  optical paths 11a to 11c are repeatedly
reflected further embodiment of the present invention.     between the
upper wall face 6c and the rear side Now, embodiments of an optical pickup
device    wall face Of so as to be radiated outside the prism according to
the present invention will hereinafter  6 from its upper edge 12a, thus
providing un- be described in detail with reference to figs 3 to 7.
desired light preventing means 9a. Fig 3 illustrates in perspective an
embodiment  55  Other embodiments of the optical pickup de- of an optical
pickup device or so-called optical   vice or its composite light
emitting/light receiving head which employs a composite light emit-
element 1a according to the present invention will ting/light receiving
element of the present invention.  be described with reference to figs 5 to
7. Particu- 



4    5                  EP 0 301 793 B1                     6 larly in the
embodiments, undesired light prevent-         (c) a photo detector (3) for
receiving a laser ing means 9b to 9d arranged on the basis of the
beam emitted from said semi-conductor la- above mentioned principle will be
described. In this       ser element (5) formed on said substrate case,
figs 5 and 6 are respectively fragmentary            (2); and
cross-sectional side views showing embodiments   5         (d) an optical
path branching optical ele- of the optical pickup device or its composite
light        ment (6) fixed to said substrate (2) over said emitting/light
receiving element 1a of the present         photo detector (3), said
optical element (6) invention. Fig 7 is a perspective view of a further
including an inclined front face (6a) posi- embodiment of the composite
light emitting/light          tioned opposite said laser element (5) and
reflecting element la.                          10         having a
semi-transparent reflection film de- Referring to fig 5, the prism 6 is
formed in a         posited thereon and a rear face (6f) posi- trapezoidal
shape as viewed from the side of com-          tioned opposite said front
face; characteris- posite light emitting/light receiving element 1a. In
ed in that said rear face (6f) is shaped to this case, the undesired light
is radiated outside the     substantially prevent light (11 a, 11 b, 11 c)
prism 6 from its lower edge 12b. That is, undesired   15  incident thereon
from being reflected into light preventing means 9b is constructed on the
said photo detector (3) by reflecting said rear side wall face 6f of the
prism 6.                     incident light such that it is multiply inter-
Referring to fig 6, a triangular-shaped cut-away       nally reflected
between faces (6b, 6c, 6f) of if formed on the rear side wall face 6f of
the prism      the optical element (6) before being radi- 6 in its
thickness direction, as viewed from the side   20  ated from the optical
element at an edge of the composite light emitting/light receiving ele-
(1 2a, 12, 13) of the rear face (6f). ment 1a, thereby to radiate the
undesired light outside the prism 6 from its upper and lower edges   2. An
optical pickup device as claimed in claim 1, 12a and 12b, thus constructing
undesired light pre-     wherein the rear face (6f) is shaped to reflect
venting means 9c.                               25       said incident
light such that it is radiated from Referring to fig 7 which is a
perspective view       the optical element (6) at an upper edge (12a) of a
further embodiment of the composite light          of the rear face.
emitting/light receiving element 1a according to this invention, a
plurality of triangular-shaped cut-aways  3.  An optical pickup device as
claimed in claim 2, are formed on the rear side wall face 6f of the   30
wherein the optical element (6) is substantially prism 6 in its width
direction to reflect the light     lozenge-shaped. beams within the
respective triangular-shaped cut- away portions, whereby the undesired
light beams     4. An optical pickup device as claimed in claim 3, 11d are
radiated outside the prism 6 from its edge      wherein the included angle
between the rear 13 along the apex of each triangular-shaped cut-  35
face (6f) of the optical element (6) and the away portion, thus providing
the undesired light        substrate (2) below the optical element (6) is
preventing means 9d.                                    an obtuse angle.
Because in the illustrated, preferred embodi- ments of the present
invention the prism is pro-     5. An optical pickup device as claimed in
claim 1, vided with undesired light beam preventing means,  40   wherein
the rear face (6f) is shaped to reflect formed by changing the shape of the
rear side wall      said incident light such that it is radiated from face
of the prism, to avoid the undesired light         the optical element (6)
at a lower edge (1 2b) of reflected and/or scattered within the prism, the
the rear face. detecting signal and the undesired light do not have to be
separated electrically. Thus, without  45   6.  An optical pickup device as
claimed in claim 5, such a separation circuit, the illustrated embodi-
wherein the optical element (6) is substantially ments of optical pickup
device can prevent the          trapezoidal in shape. undesired light and
can produce a stable detecting signal from their photo detecting means, as
well as  7. An optical pickup device as claimed in claim 1, be manufactured
at low cost.                    50      wherein the rear face (6f) is
shaped to reflect said incident light such that it is radiated from Claims
both upper and lower edges (12a, 12b) of the rear face (6f). 1. An optical
pickup device comprising: (a) a substrate (2);                     65  8.
An optical pickup device as claimed in claim 7, (b) a semi-conductor laser
element (5)            wherein a triangular-shaped cut-away portion is 



mounted on said substrate (2);                    formed at the rear face
(6f) of the optical element (6). 5    5                 EP 0 301 793 B1
6 larly in the embodiments, undesired light prevent-        (c) a photo
detector (3) for receiving a laser ing means 9b to 9d arranged on the basis
of the            beam emitted from said semi-conductor la- above mentioned
principle will be described. In this       ser element (5) formed on said
substrate case, figs 5 and 6 are respectively fragmentary            (2);
and cross-sectional side views showing embodiments   5         (d) an
optical path branching optical ele- of the optical pickup device or its
composite light        ment (6) fixed to said substrate (2) over said
emitting/light receiving element 1a of the present         photo detector
(3), said optical element (6) invention. Fig 7 is a perspective view of a
further       including an inclined front face (6a) posi- embodiment of the
composite light emitting/light          tioned opposite said laser element
(5) and reflecting element 1a.                         10          having a
semi-transparent reflection film de- Referring to fig 5, the prism 6 is
formed in a         posited thereon and a rear face (6f) posi- trapezoidal
shape as viewed from the side of com-          tioned opposite said front
face; characteris- posite light emitting/light receiving element 1a. In
ed in that said rear face (6f) is shaped to this case, the undesired light
is radiated outside the     substantially prevent light (11a, 11b, 11c)
prism 6 from its lower edge 12b. That is, undesired   15  incident thereon
from being reflected into light preventing means 9b is constructed on the
said photo detector (3) by reflecting said rear side wall face 6f of the
prism 6.                     incident light such that it is multiply inter-
Referring to fig 6, a triangular-shaped cut-away       nally reflected
between faces (6b, 6c, 6f) of if formed on the rear side wall face 6f of
the prism      the optical element (6) before being radi- 6 in its
thickness direction, as viewed from the side   20  ated from the optical
element at an edge of the composite light emitting/light receiving ele-
(12a, 12, 13) of the rear face (6f). ment 1a, thereby to radiate the
undesired light outside the prism 6 from its upper and lower edges   2. An
optical pickup device as claimed in claim 1, 12a and 12b, thus constructing
undesired light pre-     wherein the rear face (6f) is shaped to reflect
venting means 9c.                               25      said incident light
such that it is radiated from Referring to fig 7 which is a perspective
view       the optical element (6) at an upper edge (12a) of a further
embodiment of the composite light          of the rear face. emitting/light
receiving element 1a according to this invention, a plurality of
triangular-shaped cut-aways  3.  An optical pickup device as claimed in
claim 2, are formed on the rear side wall face 6f of the   30    wherein
the optical element (6) is substantially prism 6 in its width direction to
reflect the light     lozenge-shaped. beams within the respective
triangular-shaped cut- away portions, whereby the undesired light beams
4. An optical pickup device as claimed in claim 3, 11d are radiated outside
the prism 6 from its edge      wherein the included angle between the rear
13 along the apex of each triangular-shaped cut-  35    face (6f) of the
optical element (6) and the away portion, thus providing the undesired
light        substrate (2) below the optical element (6) is preventing
means 9d.                                    an obtuse angle. Because in
the illustrated, preferred embodi- ments of the present invention the prism
is pro-     5. An optical pickup device as claimed in claim 1, vided with
undesired light beam preventing means,  40   wherein the rear face (6f) is
shaped to reflect formed by changing the shape of the rear side wall
said incident light such that it is radiated from face of the prism, to
avoid the undesired light         the optical element (6) at a lower edge
(1 2b) of reflected and/or scattered within the prism, the        the rear
face. detecting signal and the undesired light do not have to be separated
electrically. Thus, without  45   6. An optical pickup device as claimed in
claim 5, such a separation circuit, the illustrated embodi-      wherein
the optical element (6) is substantially ments of optical pickup device can
prevent the         trapezoidal in shape. undesired light and can produce a
stable detecting signal from their photo detecting means, as well as  7. An
optical pickup device as claimed in claim 1, be manufactured at low cost.
so      wherein the rear face (6f) is shaped to reflect said incident light
such that it is radiated from Claims
both upper and lower edges (12a, 12b) of the rear face (6f). 1. An optical
pickup device comprising: 



(a) a substrate (2);                     55   8.  An optical pickup device
as claimed in claim 7, (b) a semi-conductor laser element (5)
wherein a triangular-shaped cut-away portion is mounted on said substrate
(2);                    formed at the rear face (6f) of the optical element
(6). 5    7                 EP 0 301 793 B1                    8 9. An
optical pickup device as claimed in claim 1,    tiert, das es vom optischen
Element an einem wherein a plurality of triangular-shaped cut-      unteren
Rand (12b) der hinteren Fluche abge- away portions are formed at the rear
face of       strahit wird. the optical element (6). 6   6. Optische
Wandlervorrichtung nach Anspruch 5, t4atentansprUche
in welcher das optische Element im wesentli- chen trapezformig ist. 1.
Optische Wandlervorrichtung mit: (a) elnem Substrat (2);
7. Optische Wandlervorrichtung nach Anspruch 1, (b) einem
Halbleiter-Laserelement (5), das  lo  in welcher die hintere Flache (6f) so
geformt auf dem Substrat (2) angebracht ist;            ist, daB sie das
auftreffende Licht derart reflek- (c) einem Photodetektor (3) zum Empfangen
tiert, daB es sowohl vom oberen als auch vom eines Laserstrahis, der von
dem auf dem          unteren Rand (12a, 12b) der hinteren Flache Substrat
(2) gebildeten Haibleiter-Laserele-     abgestrahlt wird. ment abgestrahlt
wird; und              15 (d) einem  optischen  Strahlengangablen-     &
Optische Wandlervorrichtung nach Anspruch 7, kungs-Element (6), das Ober
dem Photode-         in welcher ein dreieckformiger ausgeschnitte- tektor
(3) am Substrat (2) befestlgt ist, wo-    ner Abschnitt an der hinteren
Flache (Of) des bel dieses optische Element (6) eine schri-      optischen
Elementes (6) ausgebildet ist. ge vordere Flache (6a), die dem Laserele-
20 ment (5) gegenaberliegend angeordnet ist     9  Optische
Wandlervorrichtung nach Anspruch 1, und sine auf ihr aufgebrachte
halbdurchlas-     in welcher mehrere dreieckfdrmige ausge- sige
Reflsktionsschicht aufweist, und sine       schnittene Abschnitte an der
hinteren Flache hintere Flache (6f) umfa~t, die der vorderen     des
optischen Elementes (6) ausgebildet sind. Flache abgewandt angeordnet ist,
dadurch   25 gekennzeichnet, daB die hintere Flache (6f)  Revendlcations so
geformt ist, daB sie die Reflektion auf sie auftreffenden Lichtes (1 1a, 11
b, 1 1c) in den  1. Dispositif de lecteur optique comprenant: Photodetsktor
(3) dadurch im wesentlichen          (a) un substrat (2); verhindert, daB
sie das auftreffende Licht  30     (b) un 4ldment de laser a semiconducteur
derart reflektiert, daB es intern mehrfach         (5) montd sur ledit
substrat (2); zwischen Flichen (6b, 6c, 6f) des optischen        (c) un
photodetecteur (3) pour recevoir un Elementes (6) reflektiert wird, bevor
es vom       faisceau laser eiis depuis ledit didment de optischen Element
an einem  Rand (12a,             laser & semiconducteur (5) form4 sur ledit
12b, 13) der hinteren Flache (Of) abgestrahit  3s  substrat (2) ; et wird.
(d) un 4l6ment optique d'6tablissement de chemin optique (6) fixd audit
substrat (2) au- 2. Optische Wandlervorrichtung nach Anspruch 1,
dessus dudit photod~tecteur (3), ledit e16- in welcher die hintere Flache
(6f) so geformt         ment optique (6) incluant une face avant ist, daB
sie das auftreffende Licht derart reflek-  40  inclinde (6a) positionnde a
l'opposd dudit tiert, daB es vom optischen Element (5) an           d6iment
de laser (5) et comportant un film einem oberen Rand (12a) der hinteren
Fliche           de r~flexion semi-transparent ddposd des- abgestrahit
wird.                                     sus et une face arribre (6f)
positionnee & l'oppose de ladite face avant, 3. Optische Wandlervorrichtung
nach Anspruch 2,  45          caractlris4 en ce que ladite face arribre in
welcher das optische Element (6) im we-           (6f) est conformee de
manibre & emp~cher sentlichen rautenfdrmig ist.
significativement qu'une lumibre (11 a, 11b, 11 c) qui arrive en incidence
dessus ne solt 4. Optische Wandlervorrichtung nach Anspruch 3,
refl~chie dans ledit photod~tecteur (3) en in welcher der zwischen der
hinteren Flache   60      rdfldchissant ladite lumibre incidents de tel-
(Of) des optischen Elementes (6) und dem             le sorte qu'elle soft
rdfl6chie de fagon inter- Substrat (2) unterhalb des optischen Elemen-
ne et multiple entre des faces (6b, 6c, 6f) 



tes (6) eingeschlossene Winkel ein stumpfer           de l'element optique
(6) avant d'4tre irradie Winkel ist.
depue l's6nment optique au niveau d'un 55         bord (12a, 12, 13) de la
face arribre (6f). 5. Optische Wandlervorrichtung nach Anspruch 1, in
welcher die hintere Flache (Of) so geformt   2. Dispositif de lecteur
optique selon la revendi- ist, daB sle das auftreffende Licht derart
reflek-  cation 1, dans loquel la face arribre (6f) est 6    9
EP0 301 793 B1                       10 conformee pour rdflechir ladite
lumibre inci-                                        1111111  111101 11 D
1111 dento de telle sorte qu'elle solt irradleo depuis
M       * t'64lment optique (6) au niveau d'un bord su- perieur (12a) de la
face arribre. 5 3 Dispositif de lectour optique selon la revendi- cation 2,
dans loquol l'el6ment optique (6) est conforme sonsiblement en losange. 4.
Dispositif de lecteur optique salon la revendi-  l0 cation 3, dans loquel
l'angle inscrit entre la face arribre (6f) de l'element optique (6) et le
substrat (2) au-dessous de l'4lMment optique (6) est un angle obtus. 15 5.
Dispositif de lecteur optique selon la revendi- cation 1, dans lequel la
face arribre (68) est conformee pour refl~chir ladite lumibre inci- dento
de tello sorto qu'elle solt irradide depuis l'i6lment optique (6) au niveau
d'un bord infe-   20 rieur (1 2b) de la face arribre. 6. Dispositif de
lecteur optique solon la revendi- cation 5, dans loquel I'64lment optique
(6) pre- sento une conformation sensiblement trap6zoT-   26 dale. 7.
Dispositif de lectour optique selon la revendi- cation 1, dans lequol la
face arnibre (6f) oet conformee pour r~fl6chir ladito lumibre inci-  3o
dento de toile sorte qu'elle soit irradide depuis A la fois des bords
supdoieur et inferieur (12a, 12b) de la face arribre (6f. &   Dispositif de
lectour optique selon la revendi-  36 cation 7, dans loquel une partie
tailee de conformation triangulaire est formde au niveau de la face arribre
(6f) de I4l6ment optique (6). 9. Dispositif de lecteur optique solon la
revendi-  40 cation 1, dans loquel une pluralit4 de parties tailides de
conformation triangulaire sont for- mdes au niveau de la face arribre de
I'dldment optique (6). 45 50 55 7    


