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distance from each other; converging means for converging a light beam; The
present invention relates to an optical head  and device or an optical
pickup device used for optical      photodetector means for respectively
receiv- disk systems to optically perform recording, repro-   5   ing two
separated light beams; characterised in that duction and erasure of
information such as data, im-     said converging means is arranged to con-
age and music.                                     verge the light beam
reflected by said first optical An important problem in the optical
recording and  means, said photodetector means is arranged to re-
reproducing art relates to the need for an optical head  ceive the two
light beams from said second optical device which can be manufactured with
a simple  10   means and said second optical means is arranged to structure
and at as low cost as possible. Generally,  separate the light beam from
said converging means for optical recording and reproduction of
information,  and to cause the optical path length to the photode- a focus
error signal and a tracking error signal are de-  tector means of one of
the two separated converging tected on the basis of light spots formed on
photode-  light beams to be longer than that of the other sepa- tectors by
light beams from an optical recording me-  15  rated converging light beam.
dium such as an optical disk.                          Preferably, the
optical head device further com- EP-A-0,201,917, on which the
pre-characterising  prises third optical means provided between the sec-
portion of appended claim 1 Is based, discloses an  ond optical means and
the photodetector means for optical system in which the reflected light
beam is split  dividing one of the two separated light beams from into two
beams which are directed to a split photode-  20  the second optical means
into two light beams which tector. However, generally the diameters of the
spots  are separately incident on the photodetector means of beams for the
detection of the focus error signal  and for transmitting the other
separated light beam and the detection of the tracking error signal are re-
which is directly incident thereon. The third optical quired to be
differentfrom each other, thereby requir-  means can be arranged so thatthe
optical path length ing provision of two photodetectors at different posi-
25  of one of the two divided light beams is longer than tions. The
provision of the two photodetectors at the  that of the other divided light
beam. Further, the pho- different positions causes complication of the ar-
todetector means can be composed of a substrate rangement of the optical
system, and this can result  and first and second light-receiving portions
placed in deterioration of the detection accuracy concurrent  on the
substrate, the first light-receiving portion being with increase in the
manufacturing cost. Thus, a fur-  30  divided along a line into two
portions and the second ther improvement In terms of the arrangement of the
light-receiving portion comprises two sections each optical head device
would be required from the view-  of which Is divided along two parallel
lines into three point of decrease in the manufacturing cost.
portions, the first and light-receiving portions are pro- It is therefore
an object of the present invention  vided such that the division line of
the first light- to provide an optical head device or an optical pickup
35  receiving portion is perpendicular to the two parallel device for use
in an optical disk system which has a  division lines of the second
light-receiving portion. simple structure to reduce the manufacturing cost.
Features of the present invention will become According tothe
presentinvention there is provid-  more readily apparentfrom the following
detailed de- ed an optical head device for optically recording  scription
of the preferred embodiments taken in con- and/or reproducing information
on and from an optical  40  junction with the accompanying drawings in
which by recording medium, comprising:                      way of example:
light source means for emitting a light beam;    Fig. 1 is an illustration
of a conventional optical collimator means for causing said light beam
head device; from said light source means to become a parallel      Fig. 2
is an illustration of an arrangement of an light beam;
45       optical head according to a first embodiment of objective lens
means for converging said par-    the present invention; allel light beam
from said collimator means on said    Figs. 3A and 3B are partial
cross-sectional views optical recording medium;
of the Fig. 2 optical head device; first optical means provided between
said col-   Figs. 4Ato4Care illustration of converging states limator means
and said objective lens means for re-  50  of light beams to be incident on
a photodetector flecting the light beam returned from said optical re-
assembly; cording medium; and                                    Fig. 5 is
an illustration of an optical head device a reflected light beam path
having:              according to a second embodiment of the present second
optical means for separating a light      invention; beam to generate two
light beams which are optically  55  Figs. 6A to 6C are illustrations of an
optical head cross-polarized to each other, said two separated      device
according to a third embodiment of this in- light beams being directed in
substantially the same   vention; direction and being separated by a
predetermined       Figs. 7 and 8 are illustrations for describing the 2
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photodetector assembly;            difference between the outputs of the
first and sec- Figs. 9Aand 9B are illustrations for describing an  ond
photodetectors 14 and 15. optical head device according to a fourth embodi-
Such an arrangement of the optical head device ment of this invention; and
requires provision of the two photodetectors 14 and Figs. 10Aand 10B show a
modification of the opt-   5   15 at different positions, because of the
difference ical head device illustrated in Figs. 9A and 9B.  between the
diameters of the beam spots necessary for the detections of the focus error
signal and track- DETAILED DESCRIPTION OF THE INVENTION              ing
error signal in addition to separation of the P-po- larization and
S-polarization in different directions. Prior to describing the embodiments
of the pres-  10  That is, In the case of obtaining the tracking error sig-
ent invention, a brief description will be made in terms  nal in accordance
with the far-field technique, if tak- of a priorart optical head device
with reference to Fig.  ing into account the drift and temperature
stability, it 1 for a better understanding of this invention.    is
preferable that the diameter of a beam spot formed Fig. 1 is an
illustration of an arrangement of a
onthephotodetector15isinanrangefromabout400 conventional optical head
device comprising a semi-  15   micrometers to 1.5 millimeters, because
increase in conductorlaser 1 coupled to a high-frequencymodule    the area
of the photodetector 15 causes deterioration 2 which Is operable only
during reproducing operation  of the frequency characteristic. Similarly,
It is prefer- so as to modulate a laser beam emitted from the sem-  able
that the diameter of a beam spot formed on the iconductor laser 1 with a
frequency of 600 to 800 MHz  photodetector 14 exists in a range from 50 to
250 mi- to improve the S/N ratio of the reproduction signal.  20
crometers, in order for prevention of deterioration of This high-frequency
module 2 is encased in a metallic  the detection sensitivity and lowering
of the S/N ratio. case which Is in earth connection with a case of the
Moreover, in the detection of the focus error signal semiconductor laser 1
and a housing of the optical  due to the astigmatic technique, the plane
parallel head device by means of the soldering. The laser   plate 13 causes
generation of a spherical aberration beam from the semiconductor laser 1
first directs to  25  and coma aberration concurrent with the generation a
collimator lens 3 so as to be substantially collimat-  of the astigmatism.
These aberrations causes a com- ed, then advancing toward a wedge prism 4
and a po-  plex optical path whereby track-crossing noises pro- larizing
prism 5 whereby the laser beam is enlarged  duced when a light beam crosses
track channels of in one direction. Generally, the laser beam is enlarged
the optical disk 7 can be extremely introduced into the up to 2.2 to 2.6
times. After passed through the po-  30  focus error signal. larizing prism
5, the laser beam is focused on an opt-  Referring now to Fig. 2, there is
illustrated an opt- ical disk 7 by means of an objective lens 6. A beam
Ical head device according to an embodiment of the reflected from the
optical disk 7 returns to the objec-  present invention. In Fig. 2, parts
corresponding to tive lens 6 and the polarizing prism 5 where the beam
those in Fig. 1 are marked with the same reference from the optical disk 7
is reflected. Here, in the case   35   numerals. Similarly, the optical
head device of this of recording and reproduction of a magneto-optical
embodiment comprises a semiconductor laser 1 cou- signal, the polarizing
prism 5 may be arranged such  pled to a high-frequency module 2 operated
only dur- thatthe rate of transmission of the P-polarization is 60  ing
reproducing operation so as to modulate a laser to 80% and the rate of
transmission of the S-polariza-  beam emitted from the semiconductor laser
1 with a tion is below 1%, and the rate of reflection of the P-  40
predetermined frequency to improve the S/N ratio of polarization is 20 to
40% and the rate of reflection of  the reproduction signal. The laser beam
from the the S-polarization is above 98%. Illustrated at numer-
semiconductor laser 1 passes through a collimator al 8 is a half-wave plate
which is, if required, provided  lens 3 to then advance into a wedge prism
4 and a first in view of an arrangement of the optical system.   polarizing
prism 5. After passed through the first po- After condensed by a focus
detection lens 9, the   45  larizing prism 5, the laser beam is focused on
an opt- reflected beam due to the polarizing prism 5 is inci-  ical disk 7
through an objective lens 6. A beam reflect- dent on a plane parallel plate
13 which separates the  ed from the optical disk 7 returns to the objective
lens incident beam into P-polarization and S-polarization.  6 and reaches
the first polarizing prism 5 where the The beam (P-polarization) passing
through the plane  beam from the optical disk 7 is reflected so as to pass
parallel plate 13 generates astigmatism and reaches   50  through a
half-wave plate 8 to be rotated so that the a first photodetector 14 where
a focus error signal can  polarizing direction takes [err]. This half-wave
plate 8 be obtained in accordance with a well known techni-  is provided in
order to make simple the configuration que such as an astigmatic method. On
the other     of the optical system. If not provided, the optical sys-
hand, the beam (S-polarization) reflected atthe plane  tem (10 to 12, 12')
to be located after the first polar- parallel plate 13 is incident on a
second photodetector  55  izing prism 5 is rotated by [err] about the
optical axis. 15 whereatracking errorsignal can be obtained In ac-
After passed through the half-wave plate 8 and cordance with a so-called
far-field technique. Amag-  further a detection lens 9 which condenses the
beam neto-optical signal can be obtained on the basis of the  from the
half-wave plate 8, the beam reaches a seo- 3    
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10 for separation to the P-polar-  the optical recording medium and to be
positioned at ization and the S-polarization. The second polarizing  the
centerof the far-field light beam. The tracking ser- prism 10 acts as a
polarized beam splitter and hence  vo can be effected by operating an
objective lens (6) has a first polarizing film 1Oa and a second polarizing
in accordance with the outputs of the two-divided film (or reflection
surface) 1Ob which are provided so 5  photodetector means as described in
USP 4491940, as to make a predetermined angle with respect to the  for
example. Other than the method of the division of optical axis of the light
beam from the detection lens  the beam from the optical recording medium,
there is 9, whereby the S-polarization Is reflected by the first  a method
in which used is a photodetector means polarizing film 1Oa so as to direct
along a line A-A' In  having two slits which are arranged to be symmetri-
Fig. 2 and the P-polarization is reflected by the sec-  10  cally
positioned with respect to a line which is placed ond polarizing film 1Ob
after transmission of the first  at the centerof the beam and extends in
parallel to the polarizing film 10a so as to advance along a line B-B'
track. This method can improve the defocus charac- in the same figure.
Here, one important feature is  teristic of a signal indicative of the
track error as de- that due to the reflections at the first and second po-
scribed in the Japanese Patent Provisional Publica- larizing films 1Oa and
10b, the optical path length of  15  tion No. 63-222333, for example. Here,
the diameter the P-polarization becomes longer than that of the S-  of the
beam for the detection of the tracking error sig- polarization. This can
make a difference between the  nal is preferable to be in the range from
400 microme- diameters of beam spots formed on a photodetector  ters to 2
millimeters. That is, the position relation be- assembly 20 which will be
described hereinafter. The  tween the light beam and the photodetector
means line A-A' corresponds to the optical axis of the S-po-  20  can be
changed with the passage of time, conditions larization and the line B-B'
corresponds to the optical  and others, thereby resulting in variation of
the differ- axis of the P-polarization. The S-polarization and P-  ence
between the outputs of the two-divided photo- polarization reflected at the
second polarizing prism  detector means. Thus, in order to stably perform
the 10 respectively reach a third polarizing prism 11 which  tracking
servo, It is preferable thatthe diameter of the acts as a partial polarized
beam splitter in which the  25  light beam spot formed on the photodetector
means transmission of the P-polarization which is S-polari-  is as great as
possible. On the other hand, if taking zation in the prism 10 since the
prisms 10 and 11 are  into account the frequency response characteristic,
it arranged to be perpendicular to each other is sub-  is preferable that
the area of the photodetector means stantially 100% and the transmission of
the S-polari-  for reception of the light beam is as small as possible.
zation which is P-polarization in the prism 11 because  30   For obtaining
an excellent frequency response char- the prisms 10 and 11 are arranged to
be perpendicular  acteristic and an adequate signal-to-noise ratio, It is
to each other is about 50% and the reflection of the  general that the beam
receiving area thereof is re- S-polarization is about 50%. Thereafter,
three beams  quired to be below about 2 millimeters. formed by passing
through the third polarizing prism   Thus, according to this embodiment, as
illustrat- 11 respectively reach the photodetector assembly 20.  35  ed in
Fig. 3A which is a cross-sectional view taken The photodetector assembly 20
comprises two pho-   along the A-A' line in Fig. 2, the beam
(S-polarization todetectors 12' and 12 for reception of light beams for  in
the prism 10) for the detection of the far-field track- detections of the
tracking error signal and the focus  ing error signal from the second
polarizing prism 10 error signal, the two photodetectors 12' and 12 being
penetrates the third polarizing prism 11 as it Is and located on a common
substrate (a wafer). The mag-  40  then reaches the photodetector assembly
20, so that neto-optical signal can be obtained by the difference  the
diameter of the beam spot formed on the photo- between the outputs of the
two photodetectors 12'  detector 12' is between 400 micrometers and 1
milli- and 12 due to the beams for the detections of the fo-  meter, for
example, about 470 micrometers. cus error signal and tracking error signal.
Fig. 3B is a cross-sectional view taken along the In this embodiment as the
objective lens 6 is   4   line B-B' in Fig. 2 and shows beams for the
detection used an aspherical lens whose numerical aperture   of the focus
error signal. Here, as illustrated in Fig. (NA) is 0.53 and as the
detection lens 9 is used a sin-  3B, the beam (P-polarization in the prism
10) from the gle lens whose focal length is 30 millimeters. In this  second
polarizing prism 10 is divided into two beams case, the distance between
the optical axes A-A' and  by means of the third polarizing prism 11. That
is, the B-B' of the S-polarization and P-polarization is prefer-  50  third
polarizing prism 11 is arranged so that a portion ably determined to be
about 3 millimeters, whereby it  (first divided beam) of the beam from the
second po- is possible to cause the beam spot for the far-field  larizing
prism 10 is directly transmitted todirect to the tracking to be above 400
micrometers.              photodetector 12 of the photodetector assembly 20
Generally, for execution of the far-field tracking,  and the remaining
portion (second divided beam) a light beam from an optical recording medium
Is re-  55  thereof is reflected ata polarizing film 11a and further ceived
by a photodetector means which is divided into  reflected at a reflection
surface 11 b so as to advance two portions. The line for the division of
the photode-  to the same photodetector 12. Due to the reflections, tector
means is arranged to be in parallel to a track of  the optical path length
formed by the second divided 4    
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than the optical path length   outputs of the six portions 12-1 to 12-6 of
the photo- formed by the first divided beam, whereby the beam  detector 12,
i.e., by {(12-1) + (12-3) + (12-5)} - {(12- spots formed on the
photodetector 12 by the first and  2) + (124) + (12-8)} or (12-2) - (12-5)
where (12-1) to second divided beams are different in diameter from  (12-6)
represent the outputs of the six portions of the each other.
5   photodetector 12, respectively. The detection sensi- Figs. 4A to 4C
illustrate converging states of the  tivity A of the focus error signal can
be expressed by first and second divided beams with respect to the  the
following equation. photodetector 12 which converging states depend
[err]       (1) upon the focusing state of the laser beam with respect to
the optical disk 7, Fig. 4Ashowing the case that the   10   where fo
represents the focal length of the objective objective lens 6 is relatively
close to the optical disk  lens 6, [err] designates the focal length of the
detection 7, Fig. 4B showing the case that the objective lens 6  lens 9,
[err] depicts the optical path length from the ob- is placed at a focusing
position with respect to the opt-  jective lens 6 to the detection lens 9,
and a is a value ical disk 7, and Fig. 4C showing the case that the ob-
corresponding to 1/2 of the difference between the jective lens 6 is
relatively away from the optical disk   15  optical paths of the upper side
beam and the lower 7. The photodetector 12 comprises six portions 12-1
side beam illustrated in Fig. 3B. to 12-6 which are made by first dividing
the photode-  If [err] =  [err] and fc is extremely greater than a, tector
12 into three portions by two parallel lines and  the above-mentioned
equation (1) can be rewritten as further dividing it with a line normal to
the two parallel  follows. lines. Here, since, as illustrated in Fig. 3B,
one (upper  20    [err]  (2) side beam in Figs. 4A to 4C) of the beams
divided by the third polarizing prism 11 is obliquely incident on  This
embodiment is arranged so that the focus the photodetector 12, the beam
spot to be formed   sensitivity obtained in accordance with this calcula-
thereon has a slightly elliptical configuration. More-  tion becomes about
22 micrometers. over, this oblique incidence causes generation of as-  25
According to the above-mentioned equation (2), tigmatism. In this
embodiment, for eliminating the ef-  a further improvement of the focus
sensitivity can be fect of the astigmatism so as to adequately effect the
achieved by increasing [err] or decreasing a. However, focus error signal
detection, the optical system is ar-  the increase of [err] causes
enlargement of the optical ranged so that the distance between the two beam
system and the decrease of a reduces the beam di- spots on the
photodetector 12 is about 1 millimeters,  30  ameter. In practice, the
reduction of the beam diam- and, in the case of the focusing state (the
state of Fig.  eter is limited up to a predetermined value, for exam- 4B),
the upper side beam spot has a long diameter of  ple, 100 micrometers.
about 240 micrometers and a short diameter of about    This embodiment can
reduce the track-crossing 200 micrometers and the lower side beam spot has
a  noises produced when the laser beam from the objec- diameter of about
200 micrometers. The long axis of  35  tive lens 6 crosses the tracks on
the optical disk 7. the upper side beam spot extends in the longitudinal
That is, the direction connecting the portions 12-2 directions of the
photodetector 12. The width of the  and 12-5 of the photodetector 12 are
coincident with portions 12-2 or 12-5 is preferable to be in the range  the
direction of the diffracted light caused bythe track from 40 to 100
micrometers, and in this embodiment,  of the optical disk 7 due to the
focus error signal de- it is determined to be 80 micrometers.        40
tection beam. This arrangement causes the track- In this embodiment the
photodetectors 12 and    crossing noise to be reduced. 12' for the
detections of the focus error signal and the  As a further factor for
generation of the track- tracking error signal are provided on the same
sub-  crossing noise, there is a relation between the track strate so that
the directions of a line dividing the pho-  channel and the polarizing
direction of the illumina- todetector 12' into two portions is normal to
the direc-  45  tion beam. Generally, when the track pitch approach- tions
of the two parallel division lines of the photode-  es the wavelength
region, the characteristic due to tector 12. This provision allows the
photodetectors 12  the polarizing direction is started to be varied. In the
and 12' to be independently adjustable irrespective of  case that the
electrid field vector of the illumination the photodetectors 12 and 12'
being provided on the  beam detects in adirection parallel to the channel,
the common substrate. That is, it is possible to accurately  50
diffraction efficiency becomes great to increase the obtain the focus error
signal and the tracking error  tracking error signal. However, since the
diffraction signal on the basis of the outputs of the photodetec-
efficiency of the high-order light similarly becomes tors 12 and 12'
regardless of the provision ofthe focus  great, the level of the
track-crossing noise to be Intro- error signal detection photodetector 12
and the track-  duced into the focus error signal becomes high, ing error
signal detection photodetector 12' on one  55   whereby difficulty is
encountered to reduce the mod- substrate.
ulation of the focus error signal. On the other hand, With the
above-described arrangement, the fo-   when the electricfield vector of the
illumination beam cus error signal can be obtained on the basis of the
directs in a direction normal to the channel, the dif- 5    
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is lowered. In this embodiment, un-  larization reaches a photodetector 12
of the photode- der the conditions that the track pitch is 1.6 microme-
tector assembly 20 through a plane parallel plate 17 ters, the depth of the
channel is 1/8 of the wavelength  whereby the P-polarization generates
astigmatism. which is 780 nm, and the information recording duty  Here, the
photodetector 12 is of the four-division type ratio on the track is 30 to
50%, in the case of the veri-   5   whereby the focus error signal ben be
obtained in ac- ical electric vector, the level of the tracking error sig-
cordancewith the astigmatism method. This arrange- nal becomes about 80%.
Although the track-crossing  ment is suitable for the case that the
track-crossing noise level is difficult to be below 1 micrometer in the
noise is beside the question. Here, it is appropriate to case of the
parallel electric vector, it can be reduced  use a hologram, a loop-type
prism or others as the to be below 0.5 micrometers in the case of the
vertical  10   plane parallel plate 17. Further, in the case of no de-
electric field vector. Thus, for reducing the track-  tection of the
far-field tracking error signal, the plane crossing noise level of the
optical head device, the  parallel plate 17 is not required with the focus
error electrlcfieldvectorperpendiculartothetrackchannel  signal being
detected by moving the photodetector is preferable. On the other hand, for
increasing the  assembly 20 along the optical axis. tracking errorsignal
level, the electricfieldvectorpar-  15  Fig. 6A is an illustration of an
optical head device allel to the track channel is preferable.
according to a third embodiment of the present inven- It is generally
considered that, as a method of  tion. In Fig. 6A, a laser beam emitted
from a semicon- making the electric field vertical with respect to the
ductor 101 passes through a collimator lens 102, a track channel, a second
half-wave plate 16 is provid-  first polarizing prism (polarizing beam
splitter) 103 ed between the f irst polarizing prism 5 and the objec-  20
and an objective lens 104 and then reaches an optical tive lens 6 as
illustrated in Fig. 2. This arrangement  disk 105. A beam reflected from
the optical disk 105 is suitable for thickness reduction of the optical
sys-  returns to the objective lens 104 and is reflected at tem. It is
possible that in construction the second half-  the first polarizing prism
103 so as to pass through a wave plate 16 is integrally coupled to the
first polar-  half-wave plate 106 and a signal lens 107 and be in- izing
prism 5, and further in the separation type opt-  25  cident on a second
polarizing prism 108. The half- ical system allowing only the objective
lens 6 to be  wave plate 106 is provided in order to rotate the po- movable
in the directions of the optical axis by means  larized direction by [err].
Of the beam from the half- of a transferring base, it is possible to
additionally use  wave 106, the S-polarization is reflected at a polariz-
it as a guarding window for preventing dustfrom being  ing film 108a of the
second polarizing prism 108 and introduced into the optical system. In the
separation   30  the P-polarization passes through the polarizing film type
optical system, there is a problem that the sen-  108a and is then
reflected at a reflection surface sitivityofthefocus errorsignal isvaried.
However, ac-  108b thereof and further passes through the polariz- cording
to this embodiment, the sensitivity variation  ing film 108a thereof.
Areflection beam 109 (S-polar- is below about 4% under the condition that
the trans-  ization) and a reflection beam (P-polarization) 110 ferring
distance of the objective lens 6 is about 22 mil-  35  from the second
polarizing prism 108 reach a photo- limeters.
electric converting device 112 through a third polar- The optical head
device illustrated in Fig. 2 can  izing prism 111. Fig. 6B is a
cross-sectional view be used as a light-once type optical head device by
showing the third polarizing prism 111 and Fig. 6C changing the
characteristic of the polarizing film of  shows an arrangement of the
photo-electric convert- the first polarizing prism. In this case, the
second half-  40  ing device including a first light receiving portion 113
wave plate 16 is required to be changed to a quarter  and a second
light-receiving portion 114. The photo- wavelength plate.
electric converting device 112, as illustrated in Fig. Fig. 5 is an
illustration of an optical head device  6C, comprises a substrate 112' and
the first and sec- according to another embodiment of the present in-  ond
light-receiving portions 113 and 114 placed on vention, in which parts
corresponding to those in Fig.  45  the substrate 112'. The first
light-receiving portion 2 are marked with the same numerals and the de-
113 is divided along a line into two portions and the scription will be
omitted for brevity. In Fig. 5, a light  second light-receiving section 114
comprises two beam reflected from an optical disk 7 passes through
sections 114a and 114b each of which is divided by a first polarizing prism
5, a half-wave plate 8 and a de-  two parallel lines, extending in parallel
to the axis of tection lens 9 and reaches a second polarizing prism   50
the section 114a or 114b, into three portions, whereby 10 to separate the
light beam into the S-polarization  the second light-receiving portion
results in being and the P-polarization. The S-polarization is used for
composed of six portions. The two sections 114a and detection of the
far-field tracking error signal and the  114b are successively arranged so
that the two par- P-polarization is used for detection of the focus error
allel division lines of the section 114a are coincident signal in
accordance with the astigmatism system.   55  with the two parallel
division lines of the section 114b The S-polarization from the second
polarizing prism  thereof are coincident with each other. The first light-
10 directly directs to a photodetector 12' of a photo-  receiving portion
113 is provided adjacent onesection detector assembly 20. On the other
hand, the P-po-  114b of the second light-receiving portion 114, and 6    
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of the first light-receiving portion 113  half-wave plate 106 which rotates
the polarizing direc- is arranged to be normal to the two parallel division
tion by [err]. The beam emerging from the half-wave lines of the second
light-receiving portion 114. The  plate 106 is incident on a Wollaston
prism 118 so as third polarizing prism 111 is substantially arranged so  to
be separated into first and second beams 117 and that the transmission of
the P-polarization is 100%,   5   118. The first and second beams 117 and
118 are full- the transmission of the S-polarization is 50%  and  reflected
by a critical angle prism 119 and then pass the reflection of the
S-polarization is 50%. Thus, all  through a single lens 120 to reach a
photo-electric the reflection beam 109 penetrates the third polariz-
converting device 121 comprising a first light- ing prism 111 and is
incidentonthefirstlight-receiving  receiving portion 122 and a second
light-receiving portion 113 of the photo-electric converting device  10
portion 123 as illustrated in Fig. 9B. The first beam 112, the reflection
beam 110 is divided into two por-  117 is incident on the first
light-receiving portion 122 tions as Illustrated in Fig. 6B and the two
divided  and the second beam 118 is incident on the second beams are
incident in parallel on the second light-  light-receiving portion 123.
Each of the first and sec- receiving portion 114 of the photo-electric
converting  ond light-receiving portions 122 and 123 is divided device 112.
15  into two portions and the division lines of both the first The two
division beams of the reflection beam   and second light-receiving portions
122 and 123 are 110, as illustrated in Fig. 6C, form two beam spots on
arranged to be normal to each other. the second light-receiving portion
114. The focusing   The first beam 117 to be full-reflected by the crit-
error signal can be obtained on the basis of the out-  ical angle prism 119
is arranged to be incident on the puts of the six portions of the second
light-receiving   20  critical angle prism 119 with the critical angle with
re- portion 114 In accordance with a well knownspotsize  spect to the
full-reflection surface of the critical angle detection (SSD) technique.
That is, with reference to  prism 119 when the optical head device is in
the focus Fig. 7, the focusing error signal can beobtained bythe  state
with respect to the optical disk 105. Further, the difference between the
sum (1) of the outputs of the  second beam 118 is incident thereon with an
angle three portions of the six portions and the sum (2) of  25  slightly
smaller than the critical angle with respect to the outputs of the
remaining three portions thereof.  the full-reflection surface, and
therefore, when the On the other hand, the first light-receiving portion
113  optical head device is in the focus state with respect is divided into
two portions, and the tracking errorsig-  thereto, the second beam 118
isfull-reflected thereat. nal can be obtained on the basis of the
difference be-  With this arrangement, the focusing error signal can tween
the outputs (3) and (4) of the two divided por-  30  be obtained in
accordance with a known critical angle tions of the first light-receiving
portion 113 in accor-  method. That is, with reference to Fig. 9B, the
focus- dance with the well known far-field technique. Fur-  ing error
signal is detected one the basis of the dif- ther, the magneto-optical
signal and other information  ference between the outputs (6) and (7) of
the first signals can be obtained on the basis of the outputs of
light-receiving portion 122. On the other hand, the the first and second
light-receiving portions 113 and   35  tracking error signal can be
obtained on the basis of 114.
the difference between the outputs (8) and (9) of the Here, if the tracking
control is effected in accor-  second light-receiving portion 123.
Moreover, the dance with the sample servo technique, the photo-
magneto-optical information signal can be obtained electric converting
device 112 can be arranged as il-  as (6) + (7) - (8) - (9) and the address
information sig- lustrated in Fig. 8. In this case, the detection of the
40  nal can be obtained as (6) + (7) + (8) + (9). This ar- tracking error
signal in accordance with the far-field  rangement can make simple the
arrangement of the technique is not required, and therefore it is not nec-
optical head device as compared with the arrange- essary to divide the
first light-receiving portion 113  ment of the third embodiment. into two
portions, thereby resulting in a simple struc-  Although in the fourth
embodiment the half-wave ture. The magneto-optical signal can be obtained
as   45   plate 106 is provided between the Wollaston prism (1) + (2) -
(5), and the sample servo signal and ad-  116 and the polarizing prism 103,
it is also appropriate dress information can be obtained on the basis of
the  to remove the half-wave plate 106 as Illustrated in Fig. result of (1)
+ (2) + (5).                         10A. In this case, the Wollaston prism
116 is required Fig. 9A shows an optical head device according  to be
rotated by [err] and hence the first and second to a fourth embodiment of
this invention. Parts corre-  50  light-receiving portions 122 and 123 are
positioned as sponding to those in Fig. 6Aare marked with the same
illustrated In Fig. 10B. numerals. In Fig. 9A, a light beam
emittedfromasem-    It should be understood that the foregoing relates
iconductor laser 101 passes through a collimator lens  to only preferred
embodiments of the invention, and 102, a polarizing prism (polarizing beam
splitter) 103  that it is intended to cover all changes and modifica- and
an objective lens 104 and then reaches an optical  55  tions of the
embodiments of the invention herein used disk 105. A beam reflected at the
optical disk 105 re-  for the purposes of the disclosure, which do not con-
turns to the objective lens 104 and reaches the polar-  stitute departures
from scope of the claims. izing prism 103 so as to be reflected to advance
to a 7    
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wherein said photodetector means (20) is com- posed of a substrate and
first (113) and second 1. An optical head device for optically recording
(114) light-receiving portions placed on said sub- and/or reproducing
information on and from an      strate, said first light-receiving portion
(113) be- optical recording medium (7), comprising:  5       ing divided
along a line into two portions and said light source means (1) for emitting
a light  second light-receiving portion (114) comprises beam;
two sections (114a, 114b) each of which Is divid- collimator means (3) for
causing said light   ed along two parallel lines into three portions, beam
from said light source means (1) to become    said first and second
light-receiving portions are a parallel light beam;                     10
provided such that the division line of said first objective lens means (6)
for converging       light-receiving portion (113) is perpendicular to said
parallel light beam from said collimator      the two parallel division
lines of said second light- means (3) on said optical recording medium (7);
receiving portion (114). first optical means (5) provided between said
collimator means (3) and said objective lens   15  5. An optical head
device as claimed in claim 4, means (6) for reflecting the light beam
returned   wherein said first light-receiving portion (113) re- from said
optical recording medium (7); and        ceives the other separated light
beam emerged a reflected light beam path having:           from said second
optical means (10) and passing second optical means (10) for separating
through said third optical means (11), and said a light beam to generate
two light beams which   20  second light-receiving portion (114) receives
the are optically cross-polarized to each other, said  two divided light
beams obtained by dividing the two separated light beams being directed in
sub-   one separated light beam from said second opti- stantially the same
direction and being separated  cal means (10) by means of said third
optical (11) by a predetermined distance from each other,       means into
two. converging means (9) for converging a   25 light beam; and
6. An optical head device as claimed in any preced- photodetector means
(20) for respectively    ing claim, further comprising additional optical
receiving two separated light beams; character-    means (17) provided
between said second opti- ised in that
cal means (10) and said photodetector means said converging means (9)18
arranged to  30  (20) for causing one of the two separated light converge
the light beam reflected by said first    beams from said second optical
means (20) to optical means (5). said photodetector means (20)   generate
astigmatism. is arranged to receive the two light beams from said second
optical means (10) and said second  7. An optical head device as claimed in
any preced- optical means (10) is arranged to separate the   35  ing claims
further comprising a half-wave plate light beam from said converging means
(9) and to   (16) provided between said first optical means (5) cause the
optical path length to the photodetector  and said objective lens means
(6). means (20) of one of the two separated converg- ing light beams to be
longerthan that of the other  8. An optical head device as claimed in any
preced- separated converging light beam.           40      ing claim,
further comprising a half-wave plate (8) provided between said first (5)
and second (10) 2. An optical head device as claimed In claim 1 fur-
optical means. ther comprising third optical means (11) provided between
said second optical means (10) and said photodetector means (20) for
dividing one of the   45   PatentansprOche two separated light beams from
said second opt- ical means (10) into two light beams which are  1.
Optisches Kopfgerlt zur optischen Aufnahme separately incident on said
photodetector means    und/oder Wiedergabe von Information auf oder (20)
and fortransmitting the other separated light  von einem optischen
Aufnahmemedium (7), das beam which is directly incident thereon.   50
umfast: Lichtquellenmittel (1), um ein Lichtbflndels aus- 3. An optical
head device as claimed in claim 2,       zusenden; wherein said third
optical means (11) is arranged  Kollimatormittel (3), um zu bewirken, dal
das so that the optical path length of one of the two  Lichtbindel von dem
Uchtquellenmittel (1) ein divided light beams is longerthan thatof the
other  5s  paralleles LichtbOndel wird; divided light beam.
Objektivilnsenmittel (6), um das parallele Licht- bfindel von dem
Kollimatormittel (3) auf das op- 4. An optical head device as claimed in
claim 2 or 3   tische Aufnahmemedium (7) zu konvergieren; a    
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II 11 * C   L   M   S erste optische Mittel (5), die zwlschen dem Kohli-
teilt ist, wobel die ersten und zweiten lichtemp- matormittel (3) und dem
Objektivilnsennmittel (6)  fangenden Abschnitte derart vorgesehen sind,
vorgesehen sind, urn des von dem optischen Auf-     dae die Tellungslinie
des ersten lichtempfangen- nahmemedium (7) zurflckkehrende Lichtbflndel
den Abschnitts (113) senkrecht zu den zwei par- zu reflektleren; und
5       allelen Tellungslinien des zweiten lichtempfang- einen
reflektierten Lichtbflndelweg mit:           enden Abschnitts (114) 1st.
zweiten optischen Mittel (10) zurTrennung eines Llchtbflndels, um zwei
Lichtbflndel zu erzeugen,  5. Optisches Kopfgerit nach Anspruch 4, die
optisch zueinander gekreuzt polarisiert sind,  In dam der erste
lichtempfangende Abschnitt wobel die zwei getrennten Lichtbfundel im we-
10  (113) des von dem zweiten optischen Mittel (10) sentlichen In die
gleiche Rlchtung gerichtet sind  ausgegebene und des dritte optische Mittel
(11) und unter elnem vorbestimrnten Abstand vonein-     durchlaufende
andere getrennte Lichtbflndel ander getrennt sind;
empfangt, und der zwelte lichtempfangende Ab- KonvergenzmIttel (9), um ein
Lichtbflndel zu kon-  schnitt (114) die zwel geteilten Lichtbundel emp-
vergieren; und                             1s      fangt, die erhaltan
wurden, indem des elne ge- Fotodetektormittel (20), um jeweils zwei
getrenn-  trennte Lichtbfindel von dem zweiten optischen te Lichtbundel zu
empfangen; dadurch gakenn-       Mittel (10) mittels des dritten optischen
Mittals zeichnet, deal                                     (11) zweigeteilt
wurde. des Konvergenzrnittel (9) ausgelegt ist, des von dem erasten
optischen Mittel (5) reflektierte Licht-  20  6. Optisches Kopfgerat nach
einem der vorherge- bulndel zu konvergieren, des Fotodetektornmittel
hendenAnspruche, J>      (20) ausgelegt ist, die zwel Lichtbflndel von dam
des ferner ain zusatzilches optisches Mittel (17) zweiten optischen Mittel
(10) zu empfangen, und    urnfaet, des zwischen dem zwelten optischen des
zweite optische Mittel (10) ausgelegt let, des  Mittel (10) und dem
Fotodetektormittel (20) vor- Lichtbundel von dem Konvergenzrnittbl (9) zu
25  gesehen ist um zu bewirken, dae eines derzwei trennen und zu bewirken,
daB die optische Weg-     getrennten Lichtbiindel von dem zweiten opti-
hange zu dem Fotodetektornittel (20) von einern    schen Mittel (20) einen
Astigmatiemus erzeugt. der zwei getrennten konvergenten Lichtb(indel langer
ist als jene von dem anderen getrennten  7. Optisches Kopfgerat nach einem
der vorherge- konvergenten Llchtbflndel.                 30      henden
Ansprfuche, des fernereine Halbwellenplatte (16) umfalt die 2. Optisches
Kopfgerat nach Anspruch 1,                zwischen dem ersten optischen
Mittal (5) und des ferner umfalt dritta optische Mittel (11), die  dem
Objektiviinsenmittel (6) vorgesehen Ist. zwischen dem zweiten optischen
Mittel (10) und dem Fotodeektornmittel (20) vorgesehen sind,  35  8.
Optisches Kopfgerit nach einem der vorherge- um eines der zwei getrenntan
Lichtbflndel von      henden Ansprflche, dem zweiten optischen Mittel (10)
in zwei Licht-   des ferner eine Halbwellenplatta (8) umfaSt, die bundel zu
teilen, die getrennt auf des Fotodetek-  zwischen dem ersten (5) und
zwelten (10) opti- tormittal (20) einfallen, und um des andere ge-    schen
Mittel vorgesehen ist. trennte Lichtbundel zu transmittieren, des direkt
4o darauf einfailt. Rovendicatlons 3. Optisches Kopfgerat nach Anspruch 2,
in demdasdrltteoptische Mittel (11) soausgelegt  1. Dispositif de tOte
optique pour enregistrer et/ou let, deal die optische Weglange von einern
der  45  reproduire par vole optique une information sur zwei geteilten
Llchtbflndel langer als jene des an-  un milieu (7) d'enregistrement
optique, et a partir deren geteilten Lichtbflndels ist.                 de
celul-ci, qui comprend: - un moyen (1) formant source de lumiere 4.
Optisches Kopfgerit nach Anspruch 2 oder 3,             pour emettre un
faisceau lumineux, in dern des Fotodatektornittel (20) aus einern  5o    -
un moyen (3) formant collimabeurpourame- Substrat und ersten (113) und
zweiten (114) auf         ner ledit falsceau lumineux provenant dudit dem
Substrat angeordneten lichtampfangenden             moyen (1) fomeant
source de lunibre A de- Abschnitten zusammengesetzt ist, wobel der er-
venir un falsceau lumineux parallele, ate lichtempfangende Abschnitt (113)
entlang ei-      - un moyen (6) formant lentille d'objectif pour ner Linie
in zwei Abschnitte geatilt let, und der  55  faire converger sur ledit
milieu (7) d'enre- zweite lichtempfangende Abschnitt (114) zwei
gistrement optique ladit faisceau lumineux Teile (114a, 114b) umfalt, von
denen jades ent-         parallble provenant dudit moyen (3) formant lang
zweierparallelerLinion in drelAbschnittage-        collimateur, 9   
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! - un premier moyen optique (5) placi entre     (20) est compose d'un
substrat et de premiere ledit moyen formant collimateur (3) et ledit  (113)
et seconds (114) parties de reception do la moyen formant lentille
d'objectif (6) afIn de  lumibre placees sur ledit substrat, ladite premiere
reflechir le faisceau lumineux renvoye par    partle (113) de reception de
la lumlire etant dlvi- ledit milieu (7) d'enregistrement optique, et   5
see le long d'une ligne en deux parties et ladito - un trajet de faisceau
lumineux reflechi qui  seconde partie (114) de reception de la lumibre
comportb:                                    comprenant deux regions (114a,
114b) dont cha- un second moyen optlque (10) pour se-      cune east
divisee en trois parties le long de deux parer un faibceau lumineux et
produire    lignes parallbles, lesdites premibre et seconds deux faisceaux
lumineux A polarisation   1o  parties de riception de la lumibre etant
placees optique croises l'un par rapportal'autre,  de telle sorte quo la
ligne de division de ladite pre- lesdits deux faisceaux lumineux sepa-
minre partie (113) de reception de la lumibre eat res etant diriges
sensiblement dans la     perpendiculaire aux deux lignes paralliles de di-
meme direction et etant separes l'un de    vision de ladite seconde partie
(114) de reception I'autre d'une distance prdhtebrminee,    15  de la
lumibre. un moyen de convergence (9) pour falre converger un faisceau
lumineux, et     5. Dispositif de tWte optique solon la revendication un
moyen photodetecteur (20) pour re-      4, dans lequel ladite premibre
partie (113) de re- cevoir respectivement deux faisceaux       ception de
la lumiere recolt l'autre faisceau lumi- lumineux separes,
20      neux separe qui sort duditsecond moyen optique caracterise en ce
quo ledit moyen de       (10) et traverse ledit trolsibme moyen optique
convergence (9) est dispose pour faire    (11), et ladite seconde partie
(114) de reception converger Is faisceau lumineux reflechi    de la lumlire
regoit les deux faisceaux lumineux par ledit premier moyen optique (5),
ledit  diviss obtenus par division en deux A l'aide dudit moyen
photoditectsur (20) est dispose  25  troisieme moyen optique (11) du
premier fals- pour recevoir les deux faisceaux lumi-     ceau lumineux
separe provenant dudit second neux en provenance dudit second
moyen optique (10). moyen optique (10) et ledit second moyen optique (10)
est dibpose pourse-  6. Dispositif de teit optique solon l'une quelconque
parer le faisceau lumineux en provenan-  30  des precedentbs
revendications, comprenant en ce dudit moyen de convergence (9) et
outre un moyen optique supplimentaire (17) pla- faire quo la longueur du
trajet optique    ce entre ledit second moyen optique (10) et ledit
jusqu'au moyen photoditocteur (20)         moyen photoditectour (20) pour
amener l'un des pour l'un des deux faisceaux lumineux
deuxfaisceauxlumineuxseparesqui proviennent convergents separes soit plus
grande   3s  dudit second moyen optique (20) A produire de quo cello de
l'autre faisceau lumineux    l'astigmatisme. convergent separe. 7.
Dispositif de ttes optique solon l'une quelconque 2. Dbspositif de tote
optique solon la revendication  des precedentes revendications, comprenant
en 1, comprenant en outre un troisieme moyen op-  40  outre une lame
demi-onde (16) placee entre ledit tique (11) place entre ledit second moyen
optique  premier moyen optique (5) etleditmoyenformant (10) et ledit moyen
photoditectour (20) pour div-  lentille d'objectif (6). ser l'un des deux
falsceaux lumineux separes provenant dudit second moyen optique (10) en
8. Dispositif de tMte optique solon l'une quelconque deuxfalsceaux lumineux
qui arriventseparement  45  des pricidentes revendications, comprenant en
surleditmoyen photodetectbur (20) St pourtrans-   outre une lame demi-onde
(8) placee entre les- mettre l'autre faisceau lumineux separe qui arri-
dits premier (5) et second (10) moyens optiques. ve directement sur
celul-ci. 3. Dispositif de tWe optique solon la revendication   s0 2, dans
lequel ledit troisibme moyen optique (11) estdispose detelle sorts quo la
longueurdu trajet optique de l'un des deux faisceaux lumineux dl- vises eat
plus grande quo celle de l'autrefalsceau lumineux divise.
5C 4. Dibpositif de tete optique selon la revendication 2 ou 3, dans lequel
ledit moyen photoditecteur 10    


