DESCRI PTI ON _ Optical Pickup Device _ _
‘Techni cal Field: This invention relates to an optical pickup device
for witing or reading out information signals on or froman optical
recordi ng medium as a recording nmediumfor information signals, such as
an qptical disc. 1 Background Art U tg now,
a devi ce configured as shown in Fi ' as an optical pickup device
for reading out information signalgEgpgigﬁgég on an_opt!ca: glsc, such as a
magnet o-opti cal di sc. TRLS ; i gal , pi ckup.devi ce includes a

seni conductor |aser 2 for raQPEEEEB §§-F§ﬁt SgéﬁFL[err] i I1uninated on an
optical disc 1 and an objectiveTthﬁigaPoFigggverglng the |ight beam
L[err] outgoing fromthe sem conductor [aser for illum nation on the
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light beam L[err] from the sem conductor 'laser 2 he objective
| ens 3 iweratingtongrdaditis paged nifownadsohhsigeal § 0s8USE OF rbASEA 3F£@Ea1

splitting the light beamL[err] outgoing fromthe sem conductor Taser 2
into at reeosdingrmedidinf recteectelciogldti ngemed iumafi®t ViRt Eemat 066esikhghs,
beam and 1 order light beans, as shown in Figs.1l and 2. It is noted

that, inS¥¢hsas andoptichd dhsee diffracted
Background Art

Up to now, a device configured as shown_in'Fig.l is used as
an optical pickup device for reading out information signals
recorded on an optical disc, such as a magneto-optical disc.

This optical pickup device includes a semiconductor laser
2 for radiating a light beam L; illuminated on an optical disc 1
and an objective lens 3 for converging the light beam L; outgoing
from the semiconductor laser 2 for illumination on the optical
disc 1, as shown in Fig.l1.

On the 1light path of the 1light beam L, from the
semiconductbr laser 22 to the objective lens 3 is a grating 4
disposed towards the semiconductor lasér 2 for splitting the
light beam L, outgoing from the semiconductor laser 2 into at
least three diffracted light beams, namely a zero-order light

beam and t1 order light beams, as shown in Figs.l and 2.

It is noted that, in Figs.l and 2, the three diffracted
light beams are represented as a sole light beam and these three

diffracted light beams are referred to simply as a light beam in



| ight beans are représented as a sole light beam and these t hree
~diffracted light beans are referred to sinply as a light beamin

2 keeping with the draw ng. On the light path fromthe grating 4 to
the'objective lens 3 are disposed a beamsplitter 5 and a reflective .
mrror 6. The beamsplitter 5 splits the |ight beam L[err] outgoing from

the seni conductor, | aser froma light beam L2 reflected by the optical
disc 1 tFeRANE d’ﬁlftlhgtslbeea{:ﬁ‘?as"b’lrﬁ‘t er 5 via objective lens 3, while the
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photodetector 7 for detecting the return |ight beam L2 reflected back from
the optdgmlcéhdector 010888 At FEHR ianf DRt | BRaf Allal Sef PEOESEALON tHE

disc and for detecting focusing error signals and tracking error signals.
The photasieicxdt @risics 1cappfastdonftite |bedn spdditacin 59 valeemitec tiiah lasnsa
phot odi ode. This photodetector 7 is arranged facing the beamsplitter 5 at
a positidbn while the reflective mirror 6 causes the light beam L,
tfansmitted_through the beam splitter 5 to be deflected §0° to
fall on the objective lens 3 while causing the light beam L,
.reflected by the optical disc 1 and transmitted through the
objective lens 3 to be deflected.90° to fall on the beam splitter
5.

The optical pickup device includes a photodetector 7 for
detecting the return light beam L, reflected back from the
optical disc 1 to read out the information signals recordéd on
the disc and for detecting focusing error signals and tracking
error signals. The photodetector is comprised of a 1light
detecting element, such as a photodiode. This photodetector 7
is arranged facing the beam splitter 5 at a position_
perpendicular to the light path from the semiconductor laser 2
to the objective lens 3 for detecting the return light beam L,
the light path of which haé been modified 90° by being reflected
backlby a boundary surface 5a of the beam splitter 5. Meanwhile,

the boundary surface 5a of the beam splitter 5 is inclined 45°

relative to the optical axis of the light beam incident on the



perpendicular to the light path fromthe sem conductor laser 2 to the
‘obj ective lens 3 for detecting the return light beamL[err] the light path
of which has been nodified 90[err] by being reflected back by a boundary
surface 5a of the beam splitter 5. Meanwhile, the boundary surface 5a of
the beamsplitter 5 is inclined 45[err]3 relative to the optical axis of
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radiated fromthe sem conductor |aser 2 substantially constant. Thi s
phot odi ogetigmatiarabkenyst fariing thiee re¢ammsphight ebedm al, .a ThpOoSWbil 0Bston
perpendi cul ar to the light path fromthe sem conductor |laser 2 to the
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The present optical pickup device has a photodiode 10 for
detecting part of the light beam L, radiated from the front side
of the semiconductor laser 2 for controlling the semiconductor
laser 2 to render the output level of the light beam radiated
from the semiconductor laser 2 substantially constant. This
photodiode 10 is arranged facing the beam splitter 5 at a
position perpendicular to the light path from the semiconductor
laser 2 to the objective lens 3 for detecting a portion of the
light beam L, from the semiconductor laser 2 having its light
path changed 90° by being reflected back by a boundary surface 5a
of the beam splitter 5.

The detection output of the photodiode 10 is supplied to an
automatic output control circuit 12 configured for controlling
the intensity of the driving current supplied from a driving
source 11 configured for driving the semiconductor laser 2. The
automatic output control circuit 12 is responsive t6 a detection

output of the photodiode 10 to control the driving current



i ght- beam L[err] fromthe sem conductor |laser 2 having its light path
-changed -90[ err] - by being refl ected back by a ‘boundary surface 5a of the
beam splitter 5. The detection output of the photodiode 10 is
supplied to an automatic output control circuit 12 configured for
controlling the intensity of the driviag current supplied froma driving
source 11 configured for driving the sem conductor |aser 2. The - autonmatic
out put ceuprpdlied rimedm tbejdrivspsnspeueceold dwm ckhantheuspmicendupsor

phot odi ode 10 to control the drivin%.current
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will radiate_the Iight beamL[err] of a constant output |evel.
Meanwhi | £V€ince the return 1ight beam L2 incident on the photodetector 7
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above-described optical pickup device, it the driving “current is supplied
frO”‘thecﬁ&hgéﬁgiﬁoyfgﬁtjﬂaﬁﬁH ¥ ibding tBelected by the common boundary
surface 5a of the sole beam splitter 5, the photodetector 7T and
the photodiode 10 are arranged facing each other on both sides
of the beam splitter 5 as shown in Fig.2.

In the above—described optical pickup device, if the driving
current is supplied from the driving source 11 for driving the
semiconductor laser 2, the light beam L; is radiated from the
semiconductor laser 2. The light.beam L, radiated from the front
side of the semiconductor laserlz is split by the grating 4 into
at least three diffracted light beams to fall on the beam
splitter 5. The portion L; of the light beam L; from the
semiconductor laser 2, having its light path changed 90° by the
boundary surface 5a of the beam splitter 5, is received by the
photodidde 10 whereby the intensity of the portion L, of_the
light beam 1 is converted to_an electrical signal which is
detected. This detection output is supplied to an output control
circuit 12 for controlling the driving current supplied from the

driving source 11 to the semiconductor laser 2 fof controlling

the driving of the semiconductor laser 2 for providing a constant



sem conductor |aser 2, the light beamL[err] is radiated fromthe

-sem conductor laser 2. The light beam L[err] radiated fromthe front side
of the sem conductor laser 2 is split by the grating 4 into at |east three
diffracted |light beans to fall on the beam splitter 5. The portion
L[err] of the Ilight beamL[err] fromtlBe sem conductor |aser 2, having
its’'light path changed 90[err] by the boundary surface 5a of the beam
splitter OBtPug #é&é?v@ﬁ b@ethieghtpmﬁ%ilod’éa%a{mbrfemm tthe isemdgondpcdpPr he
portion L3 of the Ilight beam1 is converted to an electrical signal which
is detedPEET Fis detection output is supplied to an output control
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path by 90[err] to then fall on the objective lens 3. The light beam
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objective lens 3 on the signal recording surface _
converged by the objective lens 3 on the signal recording surface
of the optical disc 1. The 1ight beam L,, reflected by the
signal recording surface of the optical disc 1, again falls via
objective lens 3 on the reflective mirror 6 so as to be thereby
re—converted in light path by 90°. The light beam L,, the light
path of which has been changed by 90° by the reflective mirror 6,
falls on the beam splitter 5 to be then reflected by 90° by the
boundary surface 5a. The light beam L,, reflected by 90° by the
'reflective mirror 6, falls on the Wollaston prism 8 for detecting
the Kerr effect so as to be then received via cylindrical lens
9 by the photodetector 7.

Due to the cylindrical lens 9, the light beam L, reflected
by 90° by the boundary surface 5a undergoes astigmatic aberration
depending on changes in the distance between the objective lens
3 and the signal recording surface of the opfical disc 1. The
result is that the spot shape is changed on the light receiving

surface of the photodetector 7 depending on changes in the

distance between the signal recording surface of the optical disc



of the optical disc 1. The  |ight beam L2, reflected by the signal
recording surface of the optical disc 1, again falls via objective lens 3
on the reflective mirror 6 so as to be thereby re-converted in |light path
by 90[err]. The light beam L[err] the light path of which has been
changed by 90[err] by the reflective m®ror 6, falls on the beamsplitter
51t0 be then reflected bg.QO[er] by the boundary surface 5a. The |ight
beam L2, 1r &%) PRIe9 b‘gfeth%“r%f|§etrbétn¢9%ﬁle$ PEFPE SAEpAds are
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di stance between the objective lens 3 and the signal recording surface of
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.spot corresponding _to the one order  diffracted |ight on the |ight
receivin§h§uPPSEe°5ftFﬁezer° order diffracted light beam radiated on the
signal recording surface of the optical disec 1 is shifted
relative to the recording'track of the optical disc 1. The
result is that the output signal of the photodetector 7 is
changed so that the tracking error signals can be generated based
on the changes in the output signal of the photodetector 7.
Moreover, the information signals recorded on the optical disc
1 can be read out based on the output signal of the photodetector
7 receiving the zero-order diffracted light.
Since the above-described optical pickup device controls the
light beam L, outgoing from the semiconductor laser 2 to a
constant outpuf level, the photodetector 10 for detecting part
of the light beam L; radiated from the semiconductor laser 2 is
arranged towards the light path of the light beam L, proceeding
from the semiconductor laser 2 to the objective lens 3. Since
the photodetector 10.is.configured for detecting part of the
light beam Lllreflected by the boundary surface 5a of the beam
splitter 5, the photodetector 10 needs to be provided at a

position at right angles to the light path of the light beam L,



phot odetector 7 is noved dependi ng on how nuch the |ight spot of each of
the one .order diffracted |ight beans on both sides of the spot of the zero
order diffracted |light beamradi ated on the signal recording surface of
the optical disc 1 is shifted relative to the recording track of the
optical disc 1. The result is that thd output signal of the photodetector
7 is changed so that the tracking error signals can be generated based on
the changsocerding Sueputhsi gemicondugsophdesast écter the ohdeshide lems

i nformati on signals recorded on the optical dis¢g 1 can be read oyt hased
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towards thediGRfepath of the light beam L[err] proceeding fromthe
sem conductor laser 2 to the objective lens 3. Since the photodetector 10

is configured s théiegﬁekbaatee%rofm hes birghhgbaamn [eiid hehheelednly
t he boundary surface 5a of the beam splitter 5, the photodetector 10 needs
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laser 2 to the objective lens 3 is increased in width, thus
excessively increasing the size of the optical pickup device
itself. If the optical pickup device is increased in size, the
optical disc recording and/or reproducing apparatus is also
increased in size.

Thus, an optical pickup device shown in Fig.3 has so far
been proposed, which is reduced in size for enabling size
reductio of the Aisc recording and/or reproducing apparatus
employing the optical pickup device and which can be controlled
for prohibiting fluctuations in the.output level of the outgoing
light beam for assuring a substantially constant output level of
the light beam.

The optical pickup device shown in Fig.3 has, in a casing
14 housing the semiconductor laser 2, a photodiode 15 for
receiving the light beam radiated towards the back side of the
semiconductor laser 2. This photodiode 15 detects the intensity

oh the light beam radiated by the photodiode 10 towards the back

surface of the semiconductor laser 2. This detection output is



proceeding fromthe sem conductor laser 2 to the objective lens 3.

Mor eover., the photodetector 10 needs to be arranged facing the

phot odet ector 7, adapted for detecting the return |light beam L2 reflected
fromthe optical disc 1, with the beamsplitter 5 in-between. . If the
phot odetector 10 is arranged in this madner, the direction perpendicular

to the light path fromthe seni conduct or Iaser he obj ectlv ns 3
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devi ce an ‘be contro or prohibiting fluctuations in the
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constant oufput |evel e |light beam The optical pickup device
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phot odi ode 15 for receiving the |ight beamradi ated towards the back side
of the gan qhedsemdcohdseto?. 1dkes phdisodirddenl bydéhecds ivhasgi suemeinty oh
the light beamradi ated by the photodi ode 10 towards the back surface of
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of the light beam radiated from the semiconductor laser 2, for
radiating the light beam L, of a perpetually constant outpuf
level.

By providing the photodiode 15 for detecting the light beam
radiated towards the back side of the semiconductor laser 2, it
becomes unnecessary to provide the photodiode 10 for detecting
-part of the light beam L, radiated towards the front side of the
semiconductor laser 2, so that the direction perpendicular to
the light path from the semiconductor laser 2 to the objective
lens 3 can be reduced in width to render it possible to reduce
the size of the optical ‘pickup device itself and the optical disc
recording and/or reproducing apparatus employing the optical
pickup device.

However, parf of the 1light beam L; radiated from the
semiconductor laser 2 to fall on the beam splitter 5 is reflected
by the boundary surface 5a of the beam splitter 5. The portion

L; of the light beam L, reflected by the boundary surface 5a has



8 sent to an automatic control circuit 12 configured for controlling the
i ntensity of the driving current supplied from the driving source 11 for
driving the sem conductor laser 2. This automatic control circuit 12 is
responsive to a detection output detected by the photodi ode 10 for
controlling the intensity of the drivifg current supplied fromthe driving
source 11. The sem conductor laser 2 is driven by the driving current,
Ithehi nt edgist y ightwimadh ichaagad BV &P°dEpenaragedn tR¥ATAeAsPRFe BEmPRE

i ght beamradiated fromthe sem conductor |aser 2, for radiatj he
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recordi ng and/ or reproduci ng apparatus enploying the optical pickup

device. gsplittEewsvekovpar ktoObet Beskirght 1hgam kbapohenadwaitiet firsomatsised
through the beam splittér 5 to fall on the photodetector 7. 1If
the stray light, which is the light beam L; other than the return
light beam L, reflected by the optical disc 1, falls on the
photodetector 7, it becomes impossible to detect the return light
beam L, correctly by the photodetector 7.

If the return light beam L, cannot be detected correctly, it
becomes impossible to detect the focusing error signals or
tracking error signals correctly, such that it becomes impossible
to perform focusing control of displacing the objective lens 3
along the optical axis for tracking control of displacing the
objective lens 3 in the planar difection perpendicular to the
direction of the optical axis of the objective lens 37 Thus, it
becomes impossible to correctly scan the recording track formed
on the optical disc 1 b& the light beam L, converged by the
objective lens 3 to be illuminated on the signal recording
surface of the optical disc 1, such that it becomes impossible

to read out the information signals correctly.

On the other hand, part of the light beam L; reflected by



sem conductor laser 2 to fall on the beamsplitter 5 is reflected by. the
boundary surface 5a of the beamsplitter 5. The portion L3 of the |ight
beam L[err] reflected by the boundary surface 5a has

9 its’light path changed by 90[err] to proceed towards a base nenber 16
carrying the beamsplitter 5 or the grat®ng 4. The base nenber 16 is
formed of netal, such as alum num and hence is high in reflectjvity.

Thus, thé&he giurfres 08 diheeRatr t Bemherpdse t%ﬁﬁgi 6218 (Ut | BRecheBP its
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correctly, 1t becones | npossible to detect the focusing error signals or
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perform focusing control of displacing the objective lens 3 along the
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t he planar direction perpendicular to the
output level of the light beam L, outgoing from the semiconductor
laser 2 and the output 1level of the return light beam L,
detected by the photodetector 7 unstable. Consequently, the
focusing error signals or tracking error signals cannot be
detected correctly by the photodetector 7, such that information
signals cannot be réad out correctly.
Disclosure of the Invention

It is an object of the present invention to provide an
optical pickup device capable of correctly detecting a light beam
incident thereon via an objective lens.

It is another object of the present invention to provide an
optical pickup device capable of removing stray light components
produced when a light beam outgoing from the light source ié
passed through the beam splitter for enabling the light beam
incident thereon via object lens to be detected correctly by a
photodetector.

It is a further object of the present invention to providg

an optical pickup device capable of radiating a light beam of a
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directioﬁ of the optical axis of the objective lens 3. Thus, it becones

I npossible to correctly scan the recording track formed on the optical
disc 1 by the light beamL[err] converged by the objective Iens 3 to be
illuminated on the signal recording surface of the optical disc 1, such
that it becones inpossible to read outlthe information signals correctly.
On the other hand, part of the light beamL[err] reflected by
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correctly by the photodetector 7, such that information signals cannot be
read out thereeat vya objective lens for [Bne®llangr 8ofketfeihBi@BhkeNof the
light beam on the photodgtector.

It is yet another object of the present invention to provide
an optical pickup device that can be reduced in size for reducing
the size of the disc recording and/or reproducing apparatus.

For accomplishing these objects, the present. invention
provideé an optical pickup device _including a light source, an
objective lens for converging a light beam outgoing from the
light source, a beam splitter arranged between the light source
and the objective lens for splitting the light beam radiated from
the light source from a light beam incident fhereon via the
objective lens, a photodetector for receiving the light beam
split by the beam splitter and incident thereon via the
objective lens and means for removing stray light components
generated when the light beam radiated from the light source is
passed through the beam splitter.

The optical pickup device alsd includes a holder for holding

at least the beam splitter. The means for removing the stray

light components produced when a light beam outgoing from the



It is an object of the present invention to provide an optical pickup

devi ce capable of correctly detecting a |ight beam incident thereon via an
obj ective lens. It is another object of the present invention to
provi dé an optical pickup device capable of renoving stray |ight
conponents produced when a |ight beambatgoing fromthe |ight source is’

passed through the beamsplitter for enabli the i ght beam ingid nt
ther eon BeghEhsbipetd SBeneaErEohah her Baany sa): BPepnidopspuiagn
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position of the beamsplitter con |gure for splitting the Iight beam
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objective |l ens for enabling correct incidence of the i ght beam on the
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provide an optical pickup device that can be reduced in size for reducing
source is intruded and a mounting portion for mounting the beam
splitter. The mounting portion is arranged on a straight line
"passing through the opening, the holder including a planar
surface for abutment against the base member mounted for
adjustment in movement on the base member. The holdér includes
a planar surface for abutment against the base member for
adjustmént in movement of the holder on the base member.

The optical element is arranged between the beam splitter
and thé photodetector, and is arranged substantially at right
angles with a straight line passing through the opening in the
holder at a position of facing the removing means with the beam
splitter in-between.

The removing means for removing the stray light components
produced when a light beam outgoing from the light source is
passed through the beam splitter may be constituted by
irregularities formed on a lateral side of the holder.

The removing means may also be constituted by an inclined
surface formed on a lateral side of the holder.

.Other objects and specified advantages of the present .

present | nventlon to



the size of the disc recording and/or reproduci ng appar at us. For
acconpl i,shing these objects, the present invention provides an optical

pi ckup device including a light source, an objective |lens for converging a
| i ght beam outgoing fromthe |ight source, a beamsplitter arranged
between the |ight source and the objecktdve lens for splitting the Iight
beam radiated from the Iight source froma light beam i nci dent th%r n via
the obj éovenbiorrsilh haramsicledrof redr thecee Wuﬁl%ed?%“g‘ﬁtptdé’&w 33

by the beam splitter , and r.eon via the objective lens

and neanQPPSPrFéﬁnﬁmhﬁdéﬁpgﬁSIP&h@geoﬁﬂgﬁ ‘gener at ed when the |ight

beam radi ated fromthe ource LS __pa t he beam splitter.
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position o aclng the beam splitter e optical pickup

devi ce aly9iicRql pdekup RSA JEenber carrying at least the light source and
- the photo etector. The holder having the renoving neans for renoving the

stray light eegnenad s stamnvDpensiigwing thecbpaitaghpibkam flewircehef
on Fig.1.
Fig.3 is a pan view showing anther example of the
conventional optical pickup device.
Fig.4 is a perspective view showing an optical pickup device
according to the present invention. |
Fig.5 is an exploded perspective view of the optical pickup
device shown in Fig.4.
Fig.6 is a plan view shgwing the light path of an light beam
in the optical pickup device shown in Fig.4.
Fig.7 is a side view showing the light path of a light beam
in the optical pickup device shown in Fig.4.
Fig.8 is a perspective view showing a holder for holding a
beam splitter.
Fig.9 is a cross—sectibnal view showing the holder of Fig.8.
Fig.10 is a cross—sectional view showing another example of
a holder for holding a beam splitter.

Best Mode for Carrying Out the Invention

Referring to the drawings, a preferred embodiment of an



source is intruded and a nounting portion for nounting the beam splitter.
The nounting portion is arranged on a straight line passing through the
opening, the holder including a planar surface for abutnent against
_the - base nenber nounted for adjustnent in novenent on the base nenber.
The hol der includes a planar surface fi4 abutnent against the base
menber for  adjustnent in novenent of the holder on the base nenber.

The opti BREigRENRAEKTR 3RY iR cAF IRdSOE, tondhBeRALSBREL LBV engAgnt Hall De
photodetectgrh and.is arraﬁged substantially at right angles with a
strai ght ®kPh&1p5§8sitAy %&teddgh the opening in the hol der at a position of
facing. the regovi ng_geans w.th,the beam splitter in-be e
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splitter may be constitut irregularities formed on a lateral side of

the hol dghyrce readifat SAPVaNG FBANSHERY, 2ap@ Rt COBFEEL VT 1AM 2 NEbi-ned
surface formed on a | ateral side of the hol der. Q her objects and

speci fi edopdéapingesaof i ghe HEHF )t outgoing from the semiconductor laser
13 invention will becone clear fromthe follow ng description of the

preferredienbodi neritniagfatt ity | bxiefhiedNsignal recording BurébhcBesct i pheon
of the Draw ngs
optical disc 20 as an optical recording medium.
On the light path of the light beam L, proceeding from the
semiconductor laser 21 to the objective lens 22 is a grating 23
positioned towards the semiconductor laser 21 for splitting the

light beam L, from the semiconductor laser 21 into at least three

diffracted light beams, namely a zero—order light beam and fone

order light beams, as shown in Figs.6 and 7.

It is noted that, in Figs.8 and 7, the three diffracted
light beams are represented as a sole light beam and these three
diffracted light beams are referred to simply as a light beam in
keeping with the dfawing.

On the light path from the grating 23 to the objective lens
22 are disposed a beam splitter 24 and a reflective mirror 25.
The beam splitter 24 splits the light beam L, outgoing from the
semiconductor laser 21 from a light beam L, reflected by the
optical disc 20 to fall on the beam splitter via objective lens
22, while the reflective mirror 25 causes the light beam L,

transmitted through the beam splitter 24 to be deflected 90° to



Fig.1 is a perspective view show ng ane arrangenent of a sem conductor

| aser and optical devices making up a conventional optical pickup device.
Fig.2 is a plan view showi ng the optical pickup device of Fig.1.

Fig.3 is a pan view showi ng ant her exanple of the conventional optical

pi ckup devi ce. - Fig.4 is a perspekhive V|em15homnng an optical pickup
devi ce accordl to the present invention I s .an, expl oded
per spec fadd A ? ?HéeBBEVEaﬂeBFc@ﬁ)WQﬁiﬁ(ﬁﬁ%ﬁb&ﬁ FHeFﬂ@gﬁt beam Igj 4 g

| a h I h h l,i ght b h
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path of g cQ*ltvebe Ths! “azt h%ool%é Cﬁ dch Cﬁ F'tq'i4 beam
oI er T ol ng a Itter.

Fig.8 |s perspec rve view show ng bean1sp
Fig.9 igp3igkeesagectional V|eM/shomnng the hol der of Fig.8. Fig. 10
s a cross sectional view show ng anot her.exanple of a holder for holding

a beam splitirge. optical pickupfedbvibdeihelulakr ¥i potYletBELLAVEBLI @8
Referring to the drawi ngs, a preferred enbodi nent of an
detecting the return light beam L, reflected back from the
bptical disc 20 to read out the information signals recorded on
the disc and for detecting focusing error signals and tracking
error signals. The photodetector is comprised of a 1light
detecting element, such as a photodiode. This photodetector 26
is arranged facing the beam splitter 24 at a position
perpendicular to the light path from the semiconductor laser 21
to the objective lens 22 for detecting the return light beam L,
the light path of which has been modified 890° by reflection by a
boundary surface 24a of the beam splitter 24. Meanwhile, the
boundary surface 24a of the beam splitter 24 is inclined 45°
relative to the optical axis of the light beam incident on the
beam splitter 24 for modifying the light path of the light beam
by 90°.

.In the 1light path from the beam splitter 24 to the
photodetector 26 are grranged a Wollaston prism 27 for detecting
the Kerr rotation anglé'of the return light beam L, reflected by
the optical disc 1 and a cylindrical lens 28 for producing

astigmatic aberration in the return light beam L, reflected back

from the orifice plate 20. The Wollaston prism 8 is mounted as—



14 optfcal pi ckup device according to the present invention wll be

explained in detail. The optical pickup device according to

the present invention includes a sem conductor |aser 21, operating as a

light s
converg
forillu

Llerr] p

ource radiating a |light beam and an objective | ens 22 for

ng a light beamL[err] outgoind&romthe sem conductor |aser 21

m nation on the signal recording surface of the optical disc 20 as
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d by the optical disc 20 to fall on the beamsplitter via

transmtted through the beamsplitter 24 to be defl ected 90£err]

to the automatic control circuit 32 configured for controlling
the intensity of the driving current supplied from a driving
source 31 for driving the semiconductor laser 21. This automatic
control circuit 32 is respbnsive to a detection output of the
photodiode 30 for controlling the intensity of the driving
current supplied from the driving source 31. In this manner, the
semiconductor laser 21 is driven by the driving current the
intensity of which is controlled responsive to the intensity of
the light beam radiated from the semiconductor 1laser 21 for
perpetually radiating the light beam L; of a constant output
level.

The optical pickup device according to the present
invention includes &a base member 33 sgpported by a guide
mechanism provided on the disc recording and/or reproducing
apparatus when the optical pickup device is mounted thereon, as

shown in Figs.4 and 5. This base member 33 is formed of a die-

cast aluminum alloy or a synthetic resin material of high thermal

to



fall on the objective lens 22 while causing the |ight beamL[err]

reflected by the optical disc 20 and transmtted through the objective

|l ens-22 to be deflected 90[err] to fall on the beam splitter 24. The
opti-cal pickup device includes a photodetector 26, for detecting the
return |ight beam L2 reflected back frafithe optical disc 20 to read out
the information signals recorded on the disc and for detecting focusing
error si gaaistanget eackimigh ctowghnesmal én the Ffrm et et EPngaESﬁﬁllilged
of alight detecting elenent, such as a photaodi ode. This goéodet ector 26
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phot odet ector 26 are arranged a Wl | aston prism 27 for detecting

mounted a pair of supporting pieces 36, 37 formed with shaft
holes 34, 35 passed through by a guide shaft constituting a guide
mechanism provided on the disc recording and/or reproducing
apparatus. On the opposite end of the base member 33 is mounted
a guide support 38 of a U-shaped cross-section supported by a
guide member constituting the guide mechanism in cooperation with
the guide shaft.

The optical pickup device of the present invention is
supported for movement in the direction of extension of the guide
shaft by passing the guide shaft arranged parallel to the disc
recording and/or reproducing apparatus through the shaft holes
34, 35 and by having the guide supported by the guide support 38.

The semiconductor laser 21 constituting the optical pickup
device is mounted on the opposite side of the base member 33, as
shown in Fig.5. The grating 23, beam splitter 24 and the
reflective mirror 25 are mounted on the base member 33 so that
the optical axes thereof are aligned with one another. The
grating 23 is mounted on a grating holder 39 using an adhesive

and is mounted via this grating holder 39 on a mounting portion,



the Kerr rotation angle of the return |ight beam L2 reflected by the
optical .disc 1 and a cylindrical lens 28 for producing astigmatic
aberration in the return |ight beam L2 reflected back fromthe orifice
pl ate 20. The Wbl laston prism8 is nounted as- :

16 one with the beamsplitter 24. 18| n the optical pickup device

according to the present invention, a photodi ode 30 for receiyin | i
beam r adR8te&horBwaPBRY i hed rat KRG rined surdrgesafi ¢8RdbePoP F%?e%s oFg

provided in a casin 9 hoysi ng e sem.conductor |aser 21, o '
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Thi s aut deG 30MIM Ht'driidg Ihd SNy e to a detection output o
the photodiode 30 for controlling the intensity of the driving current

supplied fromume sddnyi &l sotece28lis| otbAtednasrene wieh séw dloldacton

| aser 21 is driven by the driving current the intensity of which is

control | gdirsfisR@nande isombhe tiedt elsinigy wifth tthe |ciydhindrdzmlr deinst &F forom

sem conductor |aser 21 for perpetually radiating the |ight beamL[err]

a const aftololgmpudl so as to be mounted on the base member 33 via this
holder 41.

The holder 41 for mounting the beam splitter 24 thereon is
formed of metal, such as aluminum or magnesium alloy or a
synthetic resin material having superidr thermal resistance and
toughness in fhe form of a casing as shown in Figs.5 and 8. A
first opening 42 into which is intruded the 1light beam L,
radiated from the semiconductor laser 21 is formed in a lateral
side of the holder 41. Within the holder 41 is mounted a first
mounting portion 43 for mounting the beam splitter 24 on a
straight line passing through the first opening 42. The beam
splitter 24, formed as—one'with the Wollaston prism 27, is
mounted on the first mounting portion 43 using an adhesive.

In the opposite side of the holder with respect to the first
opening 42 is formed a second opening 44 through which the light
beam L, transmitted through the beam splitter 24 is passed and
through which the return light beam Lz.reflected back from the

optical disc 20 is caused to fall on the beam splitter 24.
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| evel . The  optical pickup device according to the present

I nvention includes a base nenber 33 supported by a guide nechani sm

provi ded on the disc recordi ng and/ or reproduci ng apparatus when the
opti<cal pickup device is nounted thereon, as shown in Figs.4 and 5. This
base nenber 33 is formed of a die- casl®alumnumalloy or a synthetic
resin material of high thernal 7
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the opposite end of the base nmenber 33 is nounted a guide support 38 of a-

U shaped gHAscastddan sepportmsd &yl ndfikde DeAbersconstnéuhted bhe tgid de

mechani smin cooperation with the guide shaft. The optical pickup

devi ce ofsddwndresent ihpvedtritdoni St5 with its optical axis extending at
right angles to a straight line passing through the first opening
42 and the second opening 44 so that the cylindrical lens 28 will
face the Wollaston prism 27 mounted on the beam splitter 24. The
cylindrical lens 28 also is mounted using an adhesive on the
second mounting portion 45.

In an end face of the holder 41 extending at right angles
to the lateral sides of the holder 41 formed with the first and
second openings 42, 44 is formed a third opening 46 for
permitting the light beam L, passed through the cylindrical lens
28 to fall on the photodetector 286.

The holder 41 is mounted on the base member 33 with the
optical axis of the light beam L, outgoing from the semiconductor
laser 21 coincident with the optical axis of the beam splitter
24. The holder 41 is supported in pressure contact by the top
plate 33d of the base member 33 by a holder supporting plate 47
mounted on the base member 33 along with the semiconductbr laser

21 and the grating holder 39.

The holder supporting plate 47 is formed by punching and



supported for novenent in the direction of extension of the guide shaft by
passi ng -t he gui de shaft arranged parallel to the disc recording and/or
reproduci ng apparatus through the shaft holes 34, 35 and by having the
gui de supported by the gui de support 38. The sem conductor |aser 21
constituting the optical pickup device20s nounted on the opposite side of
t he' base nenber 33, as shown in Fig.b5. The grating 23, beamsplitter 24
and the W&ﬁﬂkﬂﬁ|%er%$¥¥b@n25mﬁﬁélnEhﬁtéd Bﬂdthésb&§éwﬁeﬁﬂeﬁ1335sohﬁﬁaﬁ
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so as to be nounted on the base nenber 33 via this holder 41.
hol der 4%k ifqewamlnéedpidhe bsam sSpbi biferthd vy endmbér 33. The holder
supporting plate 47 is also formed with a pair of grating holder
supporting pieces 51, 51 by segmenting part of the support 48.
Also,  -a pair of holder support lugs 52, 52 are formed for
protruding from a side pf. the support 48.
The holder supporting plate 47 is mounted on the base member
33 by having the fitting lugs 49, 50 fitted on the outer sides
of the sidewall sections 33a, 33b of the base member 33. The
holder supporting plate 47 is mounted in position with respgct
to the base member 33 by an engagement protrusion 55 formed on .
the outer sides of the sidewall sections 33a, 33b engaged in
enragement holes 53, 54 formed in the fitting lugs 49, 50.
With the holder supporting plate 47 thus mounted on the base
member 33, the semiconductor laser 21 and the grating holder 39
are thrust towards the top plate 33d of the base member 33 by the
support 48 for setting the mountihg position thereof relative to
the base member 33. The grating holder 39 is also set in its

mounting position relative to the beam splitter 24 mounted via

holder 41 on the base member 33 by having its surface



formed of netal, such as alum num or magnesiumalloy or a synthetic resin
mat eri al- having superior thermal resistance and toughness in the formof a
casing as shown in Figs.5 and 8. A first opening 42 into which is
intruded the light beamlL[err] radiated fromthe sem conductor |aser 21
is formed in a lateral side of the holdér 41. Wthin the holder 41 is

nted a first,. unting, portion 43 for nmounting the beamsplitter 24 on a
Strai ght PEFRERSHSETRT R BUBHOPHECH] St yini g #22¢ Hife 2oe ANPRORILeG, &Y 24,

rountt ng 3 dhd it hd¥de Lo GRaRM ik 1ect3, sTpiBC 8 mddG ot tse
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fromthe optical disc 20 i's caus to fall ont eamsplitter

19 .62t prothedddisE femothbheuppbder 481 for NDUW LAt AraSEORga i ARYNLRAY
portion 45 in a side-by-side relation to the first nounting portion 43.

The secomstippmuriteidndpypdrte cropt plist eIl foF tHO WHdNGhdmbgdoFd.i on t he
cylindrical lens 28 which is an optical -elenent arranged between the beam
splitter 24 afde feurfdes otitecofothe6holtler oyl ialktcad bgasn28 thenmdupt ed
on the plate 33d of the base member 33 and the surfaces 41b, 4lc
.thereof supported by the holder support lugs 52, 52 are planar
surfaces and are.supported for adjustable movement relative to
the base member 33. The holder 41 is secured to the base member
33 by an adhesive after the holder 41 is adjusted in its mounting
position on the_holder support plate.47. Since the holder is
adjustable in its movement, the distance between the
photodefector 26 and the beam splitter 24 mounted on the holder
41can be adjusted, thus enabling adjustment of - the 1light
receiving state of the light beam L, on the light receiving
surface of the photodetector 26..

On the bottom plate 33c of the base member 33 is mounted the
reflective mirror 25 for causing the light beam L, radiated from
the semiconductor laser 21 andﬁtransmitted through the beam
splitter 24 to be deflected 90° to fall on the objective lens 22
as well as causing the light beam L, reflected by the optical
disc 20 and transmitted_through the objective lens 22 by 90° to

fall on the beam splitter 24. This reflective mirror 25 is



second nmounting portion 45 with its optical axis extending at right angles
to a str-aight |ine passing through the first opening 42 and the second

opening 44 so that the cylindrical lens 28 will "face the Wllaston prism
27 nounted on the beamsplitter 24. The cylindrical lens 28 also is
mount ed using an adhesive on the secon%rz mounting portion 45. In an
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pressure contact by the top plate 33 t he base ne

support i pgeplisbey4ds LPUNAGRLARet B8 BASCOPEINET 33 Algog WdliR t@%om the
sem conductor laser 21 and the grating hol der 39. The hol der

supporti bgapl apd i4Eeirs 24orted by Heflehitigeatdrror 25.

20 warping a resilient metal plate and, as shown in fig.5, has a pair of

fitting lugs 29, BBe fs)idé‘mllng3anotfheheumsesmréaﬂ>eaf 3%eis mounted the
photodetector 26 via a detector holder 56. Since the
photodetector 26 detects the return light beam L, reflected by
the optical disc 20 and by the boundary surface 24a of the beam
splitter 24 so as to be changed in light path by 80°, the
photodetector 26 is mounted on the sidewall section 33a for
facing the beam splittgr 24 at a position perpendicular to the
light path extending from the semiconductor laser 21 to the
objective lens 22. The portion of the sidewall section 33a
facing the photodetector 26 is formed with a through-hole in
which is transmitted the return light beam L,.

In' the inner surface of the holder 41 are formed
irregularities 61 operating as a stray light removing mechanism
for scattering the light beam L; for preventing the light beam
from falling on the beam splitter 24 or the photodetector 26.
The light beam L; is part of the light beam L, radiated from the
semicohductor laser 21 and reflected by the boundary surface 24a

of the beam splitter 24 to from stray light components directed

to outside of the beam splitter 24. These irregularities are



facing sidewal |l sections 33a, 33b of the base nenber 33. The fitting |ugs

49, 50 are forned on both sides of a plate-shaped support 48 adapted for

thrusting the sem conductor |aser 21 and the grating hol der 39 against the

outer sides of the facing sidewall sections 33a, 33b of the base nenber

33. The hol der supporting plate 47 is 23so forned with a pair of grating

hol der supportin i eces 51, 51 by segnenting part of the_support 48.
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nmounted on the base menbér sem conductor | aser 21 and the grating

hol der .3@urdfaR et hﬂS@leftOfg’\ﬁéd%otlla%rt op1 Pt es 3l @f pdei Pose wmakeri 83 iky
the support 48 for setting the nounting position thereof relative to the

base nenperpdaditheagr abi nheh@ptacald dx3di Al IR IighHt DedidUWNt ragipaeidt i on
relative to the beamsplitter 24 nounted via holder 41 on the base nenber
33 by hafirop the semieamductor laser 21 and that it faces the cylindrical
lens 28 with the beam splitter 24 in-between, as shown in Figs.6
and 9. Since the irregularities Glare formed in this manner on
the inner surface 60 of the holder 41, the light beam L; radiated
from the semiconductor laser 21 and reflected by the boundary
surface 24a of the beam splitter 24 so as to be directed to
outside the beam splitter 24 is scattered by the irregularities
61 or changed in its proceeding direction and hence is prevented
from entering the beam splitter 24, while being prevented from
proceeding as stray light towards the photodetector 16.
In this case, the irregularities 61 may be pquided on the
entire innef surface 60 of the holder 41. The irregularities 61
are suitably sized to scatter the light beam L; directed to
outside of the beam splitter 24.
The inner and outer surfaces of the holder 41 are colored
in black for suppressing the amount of reflection on the inner

surface of the holder 41 of the light beam L; reflected by the

boundary surface 24a of the beam splitter 24 towards the outside



21 perpendicular to the optical axis of the grating 23 supported by the
grating hol der supporting pieces 51, 51. In addition, the holder 41 has
its nounting position relative to the base nmenber 33 set by being
supported by the paired hol der support pieces 52, 52 protruded fromthe
support 48 for being thrust against and4 supported by the top plate 33d of

t he base nmenber. 33. ... The surface 41a of the hol der 41 abutt%q a%?inst
the topPfpithe Ream FPifLtegsé rsuppresging ngheipgidenge, there
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bet ween the photodetector 26 and the beamsplitter 24 nounted on the

hol der 441 nfa3n e AWl fiduss Y id il USiR o die Ho e 41.

receiving state of the light beamL[err] on the light receiving surface of
t he phot odet @tie0lind€r and ouf¥rtdieriidpipltakehddaedf41 heabase cosred 33

is mounted the reflective mrror 25 for causing the |light beamL[err]
radi at ednf redmck Hey seoatbnguther inhaseandloandrt samfacesedft hheudlo ldee beam
splitter 24 to be deflected 90[err] to fall on the objective lens 22 as
wel | as4dawéithgat héackgReipsamrL byr apblldingd the bheddept wiih adieyathetisd
transmtted through the objective Iens 22 by 90[err] to

. resin material of black color.

For preventing the 1light beam L; radiated from the
semiconductor laser 21 and reflected by the boundary surface 24a
of the beam splitter 24 towards the outside of the beam splitter
24 from being reflected by the inner surface of the holder 41 to
fall on the beam splitter 24 to proceed as stray light towards
the photodetector 286, the surface of the holder 41 facing the
beam splitter 24 may be formed as an inclined surface 65 inclined

"with respect to the optical axis extending from the beam splitter
24 to the photodetector 26, as shown in Fig.10. By having the
surface of the.holder facing the beam splitter 24 as the inclined
surface 65, the light beam L, radiated by the semiconductor laser
21 and reflected by the boundary surface 24a of the beam splitter
24 towards the outside of the beam splitter 24 can be reflected
in a direction not proceeding towards the beam splitter'24 for

preventing the light beam from entering the beam splitter 24 and

from proceeding as stray light towards the photodetector 26. At



fall on
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pl ate 33

the beamsplitter 24. This reflective mirror 25 is

ted by being fitted in a nounting hole 56 forned in the bottom
c of the base nenber 33 so that the optical axis of the

reflective mrror 25 is coincident wwth that of the beam splitter 24 and
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g t he, o tlcal axi s proceedln fromthe beamsplitter 24 to the

t he
cal
o

transnit tredlebeivet i frbrght baashbleptical discl Bot BAadi #BLr caukfiage tak the
1 are forned irregularities 61 operating as a stray |ight renoving
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reflective mirror 25 is arrénged facing the reflective mirror 25
with the optical axis of the lens 22 lying at right angles with
the optical axis proceeding from the semiconductor laser 21 to
the reflective mirror 25. The objecti&e lens 22 is supported by
an objective lens driving device 66 for displacemént in the
focusing direction parallel to the optical axis of the objective
lens 22 and in the planar tracking direction perpendicular to the
optical axis of the objective lens 22.

Referring to Fig.5, the objective lens driving device 66
includes a bobbin 69 holding the objective lens 22, and a
plurality of linear resilient supports 71 for supporting the
bobbin 69. on a stationary unit 70 for displacement in the
focusing direction and in the tracking direction. On the bobbin
69 are mounted a focusing coil 87 fed with focusing error signal
for displacing the objective lens 22 in the focusing direction
and a pair of tracking coils 68, 68 for displacing the objective
lens 22 in the tracking direction.

The bobbin 69 is made up of an upper bobbin half 72 and a



fromfalling on the beamsplitter 24 or the photodetector 26. The |ight
beam L3-is part of the light beamL[err] radiated fromthe sem conductor
laser 21 and reflected by the boundary surface 24a of the beamsplitter 24
to from stray light conponents directed to outside of the beamsplitter
24. These irregularities are 26 23

fi d for tierli outside of the beamsplitter 24 the part of
fﬁg :?;Lﬁ B’§§mqﬁc°gtf' tr‘aagf a’?%db??%?ﬁitﬂﬁ %@WESHIGCFBre%QePthEI Hﬁ(’&h an
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faces the cylindrical Ilens 28 wt ter

shown i nubpegg. Qobﬁﬁﬁ.%aFQTFEEHJEEAﬁr ¢%6¥i$é9§e§§ ﬁBﬁnEQﬁgﬁﬂokgl H'§4
manner on the inner surface 60 of the holder 41, the |ight beamL[err]

radi at edantir can Uheshepedcoaditt aiodrtsiig 2boahd onef T8cta@d byst he xaindany
surface 24a of the beamsplitter 24 so as to be directed to outside the

beam spl progimad iendspat tespecbive he. | Theguloarert ilesbbfid halehadgechas &ts
proceedi ng direction and hence is prevented fromentering the beam
splitterhoiloghee bl b‘@‘ﬂfgtmﬁameedpﬁf eédmits mid portion and is formed as

a substantially rectangular frame and is connected to the upper
bobbin half 72 with the coil mounting hole 76 in register with
the coil mounting portion 75. The objective lens 22 is mounted
in position by fitting in a circular lens mounting hole 77 formed
in the objective lens mounting portion 74. The focusing coil 67
is wound in a rectangular cylinder and is mounted across the coil
mounting portion 75 of the upper bobbin half 72 and the coil
mounting hole 76 in the lower bobbin half 73. The paired
tracking coils 68, 68 are wound in a flat rectangular form and
mounted on a lateral side on the outer periphery of the focusing
coil 67 and is mounted on the bobbin 69 via the focuéing coil 67.

The stationary wunit 70 is made up of an upper half
stationary poftion 78 and a lower half stationary portion 79
connected together with an adhesive. The wupper half stationary
poption 78 of the stationary unit 70 and the upper bobbin half
72 of the bobbin 69 are interconnected by a pair of parallel

resilient supports 71, while the lower half stationary portion



proceedi ng as stray |ight towards the photodetector 16. In this case,
the irregularities 61 may be provided on the entire inner surface 60 of
the holder 41. The irregularities 61 are suitably sized to scatter -the
light beam L[err] directed to outside of the beamsplitter 24. The

I nner and outer surfaces of the -holder 20 are colored in black for

suppressing the anount .of reflection on the inner surface of the holder 41

of the | 78ht obethe L$%ationasmry é’@tléd T8y ande thpolipWar yoakkim de 1044 S0Pt iBepheam
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beam splitter, 24 to prOC%FdJ§$ stray light towards the photodetector 26.
Si nce t h&eSdddendn §UaPody ‘aces of the holder 41 are colored in black,
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radiated fromthe sem conductor laser 21 and reflected by the boundary

zulrf?;:e 243 aef shbenbeanrsplsit eror4 toumieds inge porttsofde8ak thealrdamthe
P erproxima.l end of the mounting substrate 81 is mounted a yoke 85
for carrying a pair of magnets 83, 83 configured for generating

a driving force for driving and displacing the objective lens 22

in the foéusing direction and in the tracking direction. This

yoke 85 has a connecting web 86 on both sides of which are formed
upright a pair of mounting pieces 87, 88. On the éides of the
" connecting web 86 perpendicular to the sides. carrying the
connecting pieces 87, 88 are formed upright a pair of magnet
mounting pieces 89, 90. The yoke 85 is mounted on the lower
surface of the mounting substrate 81 by fitting the paired
mounting pieces 87, 88 on both sides of the mounting substrate

81. The yoke 85 is mounted in position by soldering the paired
mounting pieces 87, 88 on both sides of the mounting substrate

81. The ﬁaired magnets 83, 84 are bonded with anladhesive to

facing sides of the paired magnet mounting pieces 88, 90. The

paired magnet mounting pieces 89, 90 are interconnected by a

connecting yoke 91 mounted on the distal ends of the mounting

pieces 89, 90, as shown in Fig.4. By supporting the paired



24 frombeing reflected by the inner surface of the holder 41 to fall on
the beamsplitter 24 to proceed as stray |ight towards the photodetector
- 26, the surface of the holder 41 facing the beamsplitter 24 rmay be forned
as an inclined surface 65 inclined wth respect to the optical axis
extending fromthe beamsplitter 24 td®28he photodetector 26, as shown in
Fig.10. By having the surface of the holder facing the beamsplitter 24 as
t he incl magaetsppratingspienes| BYnt 9BeaH‘ESCP&HPaFéBgbyo%‘ﬁegéeﬁ*ﬁéaﬁéﬁéﬁor
| aser 21 and reflect ed by the boundary surface 24a g_f E@% msplltter

e
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di rection not roceedij rds th beam s I|tter 24 | ey ng.t he
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of the beamsplitter | ective lens for converging-the
l'ight beg@sliftalonl readiaived by tme SYAseONddmber | 88ervy?l rard negef basired by
the reflective mrror 25 on the optical disc 20 and for causing the |ight

beam L2 pekliedbainhyptberopismalodi 95 2@tt apkakht on the botefdreailiate 1Bi3kr or
25 is arranged facing the reflective mrror 25
of the base member 33 engaged in paired positioning hqles 92, 83
formed in the connecting piece 86 of the yoke 85.

Meanwhile, when the bobbin 69 is supported via stationary
unit 70 on the mounting substrate 81 carrying the yoke 85, the
magnet 83 mounted on the yoke 85 is inserted into the tubular
fbcusing coil 67, while the opposite side magnet 84 faces the
tracking coils 68, 68 mounted on a lateral side of the focusing
coil 67.

With the above—described objective lens driving device 66,
if focusing error signals are supplied to the focusing coil 67,
there is.generated a driving force of displacing the bobbin 89
in a direction parallel to the optical axis of the objective lens
22 for displacing the objective lens 22 in the direction parallel
to the optical axis by way of focusing control. On the other
hand, if the tfacking error signal is.supplied to the tracking
coils 68, 68, there is generated a driving force of displacing
the bobbin 89 in a planar direction perpendicular to the optical

axis of the objective lens 22 for displacing the objective lens



W th thekoptical axis of the lens 22 lying at right angles with the _
-axi s proceeding fromthe sem conductor laser 21 to the reflective
mrror_25. The objective lens 22 is supported by an objective |ens

opti cal
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the opti
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dlrectlogzperpfgdlc Iar t .the gtlcal axi s of e 0bj

to

Ref erri n§“t 8° ?ﬂ%ro jEREFIR I8ﬁ§pﬁP9%FHérﬂe$Pc$hF6°PFﬁEP&défia ?Mbbin
69 hol di e_l 2, and a plurality o inear resilien
suppgrt;wgi P? Qghﬁﬁﬁh co%@%8% ‘bobbin 69 on a stationary unit 70 for

di spl acement #fe tﬁ'ﬁpe; arlcg% ct'l{eega's%nmgﬂgg% ?ghe t{%ﬁ-¥ vuté;eg; :;;gn

the bobbin 69 are hounted

si gnal

a pair of tracking coils 68, 68

hal f 72

73 bondebeam bonmmtizted of eamhthéherontthiae ondbrei yemidbrdUPEEE Dabbin

hal f 72

naterlalzha95n9n§uﬂ@ntnontﬁhﬁr&ﬂaVInESQQNmm tinel &1t gbe t ofighhesscasticheds

PPS resi

ocusi ng col ocusi N
poatdi gpl agkngnbia qa]gq?Luq |l ens 22 in the focusing direction
0

r displacing the objective lens 22 in
the tracking Withcthenabove—-dBie titidd il dasl MPrlekwy @vHde UPPEE REPRREN

and

and a 26 |ower bobbin half

and the | ower bobbin half 73 are nolded froma synthetic resin

n. The
light. The light beam L, incident on the grating 23 is scattered

by the grating 23 into at least three diffracted light beans,

namely a zero—order light beam and *1 order light beams. It is

noted that, in Figs.6 and 7, the three diffracted light beams are
represented és a sole light beam. 1In the following description,
these three diffracted light beams, namely the zero-order light

beam and *1 order light beams, ‘are referred to simply as a light

beam in keeping with the drawing. The light'beam L; outputted by

the grating 23 is passed through the beam splitter 24 to reach

"the reflective mirror 25. When transmitted through the beam

splitter 24, part of the light beam L, from the semiconductor
laser 21 is reflected by the boundary surface 24a of the beam
splitter 24 towards the inner surface 60 of the holder 41 facing
the beam splitter 24. However, the major portion of the light
beam L, is transmitted through the boundary surface 24a of the
beam splitter 24 to reach the reflective mirror 25. On the inner

surface 60 facing the beam spiitter 24, there are formed

irregularities 61, or the inner surface 60 is formed as the



upper bdbbin hal f 72 has an objective | ens mounting portion 74 and a
U-shaped coil mounting portion 75 at its distal and proximl ends,
respectively. The |ower bobbin half 73 has a hollow coil nounting hole 76
at its md portion and is fornmed as a substantially rectangular frane and
i.s connected to the upper bobbin half 3® with the coil mounting hole 76 in
register with the coil nounting portion 75. The objective lens 22 is
mount ed iholposit isowflegef 65 g iaxpl aiinadiRrey kaiss nt TS hot e 771 8Bt ned
in the objective |ens nounting portion 74. The fogusin %oil 67 _is.wund
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70 and thé upper bobbin half 72 of the bobbin 69 are interconnected by a
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from the semiconductor laser 21 reflected'by the boundary surface
24a and hence cannot reach the photodetector 26.

The light beam L, incident on the reflective mirror 25 has
its light path changed 90° by the reflective mirror 25 and hence
is directed to the objectjve lens 22. ‘The light beam L,
reflected by the reflective mirror 25 is converged by the
objective lens 22 on the signal recording surface 20a of the
optical disc 20. The light beam L,, reflected by the signal
recording surface 20a of the optical disc 20, is again incident
via objective lens 22 on the optical pickup device so as to be
again changed in its light_path by the reflective mirror 25. The
light beam L,, having its 1light path changed 90° by the
reflective mirror 25, is incident on the beam splitter 24 so as
to be reflected 90° by the boundary surface 24a. The light beam
L,, reflected by 90° by the boundary surface 24a, has the Kerr
rotation angle detected by the Wollaston prism 27 and received
Qia cylindrical lens 28 by the photodetector 26.

At this time, astigmatic aberration is generated in the



79 of the stationary unit 70 and the | ower bobbin half 73 of the bobbin 69
are interconnected by another pair of parallel resilient supports 71.

The stationary unit 70, carrying the bobbin 69 via plural resilient
supports 71, is nounted across nounting pieces 82, 82 provided towards an
opening end of a U shaped nounting subs3tate 81, as shown in Fig.5. Onh a

connecting portion 8la towards the Proxinal end of the nounting substrate
81 i s nodnebl hegvkk: 51 legtedabyy PAY by pdie boundegiesyrdaceg? 4@t dlited

: by Regake: 551 iesttadabyy PRy Y gy RSTunftgiter 8 788 o 4oft
| ons 2 b, RPTARE rif ol CERTRUPEIER | FRERGOE ALK PR ALPLERESn DoFoer
ke 85 h ti 86 bot h si f_which d | gh
apai 1 of hofSPHb Y L T S ) gl RefortTpRcs Hhar A o LS
i cul ! hd | ' ' 811,188
For od ueae 1aasae 287 “rafiet "l delf SRRRCEE shaRgBer g knit ailrhar,

mount ed Qi the hQRRE réué;aﬁg 0%#%{%3%&9 pheRBeRlR toh 0% Tdelideniti dghe
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87, 88 on both sides of the nmounting substrate 81. The paired nmagnets 83,
84 are bgnrdedcw Rbaaanadbrsiyejdctiveadieng 22Jefoolisihg parords heprled can
nounting pieces 89, 90. The paired magnet nounting pieces 89, 90 are

i Nt er connectgetdelrptad banadconngn yokep @l simmatled fort hehe pdiotodle terrto of26 he

nounting pieces 89, 90, as shown in Fig.4. By supporting the paired
On the other hand, the light spots associated with the tone order

diffracted 1light on the 1light receiving surface of the
photodetector 26 are moved depending on how much the light spots

of the *one order diffraéted light beams on both sides of the

above-mentioned zero-order diffracted light illuminated on the
signal recording surface 20a of the optical disc 20. The result
is that the output signal of the photodetector 26 is changed so
that the tracking error signals can be produced based on the
change in the output signal of the- photodetector 26. The
focusing error signals and the tracking error signals thus
generated'are supplied to the focusing coil 867 ana the tracking
coils 68, 68 of the objective lens driving device 686,
respectively. The result is that focusing control and tracking
cbntrol are performed in which the bobbin 69 is moved in the
focusing and tracking directions by the focusing coil 67,
tracking coils 68, 68 and by the magnets 83, 84.

The information signals recorded on the optical disc 20 can



28 magnet nounting pieces 89, 90, the connecting yoke 91 nmaintains a
const ant. di stance between the paired nmagnets 83, 84. The nounting
substrate 81 is nounted on the bottomplate 33c of the base nenber 33 via
yoke- 85 mounted on the nounting substrate 81. That is, the nounting
substrate 81 is nounted in position re8ative to the base nenber 33 by
havi ng paired ositioning protrusions 94, 95 set upright n the bottom
pl ate 33be Gfeatd?lefMBethénﬂﬁlOt@Sieéﬁg%tgﬂd 26 basedd oposihe opwhBuhordgnal 93
formed in the connecting piece 86 of the yoke 85. Meanwhi | e, when the
bobbi n 6¥hishshpforessivied Qﬁ%l%ﬁ%ﬂjPrQﬁftdﬁﬂfQﬁ?HQQakﬁﬁﬂﬁlng substrate 81
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supplied to the tracking
inclined surface 65, it becomes possible to prevent the light
beam L; from interacting with the light beam L, incident on the
beam splitter 24 to be then reflected again by the boundary
surface 24a 6f the beam splitter 24 so as to be radiated by the
semiconductor laser 21 to produce resonance to generate the scoop
noise. In addition, the 1light beam can be prevented from
entering the photodetector 26 as the stray light. Therefore, the
photodetector 26 can accurately detect only the light beam L,
reflected by the optical disc 20 and by the boundary surface 24a
of the beam splitter 24, thus enabling detection of the focusing
error signals and the trdcking error signals to high precision
as well as accurate control of the objective lens 22 in the
focusing direction and in the tracking direction. The recording
track 20b of the optical disc 20 can be correctiy scanned by the
light beam L, radiated from the objective lens 22 towards the
optical disc 20 thus enabling correct readout of the information
signals recorded oﬁ the optical disc 20. 1In addition, since the

photodetector 26 can correctly detect only the light beam L,



coils Gé, 68, there is generated a driving force of displacing the bobbin
89 in a-.planar direction perpendicular to the optical axis of the
objective lens 22 for displacing the objective |ens

29 22 in the planar direction perpendicular to the optical axis by way of
tracki ng control. The upper part ® the base nmenber 33 is covered
wth a cover plate 97, as shown in Fig.4. Wth the above-descri bed
optical BeREREGS thsl/i Eromt g j gpticaubamhiisicer?q, r ddeatiatf gumad ke pisnelsi de
of the sem conductor |laser 21 is incident on the grating 23 in the state
of the sCECPEAEY thegren FRE biegRease SWt COTTectddi-dent on the grating 23
is scattered by the grating 23 intp at least three diffracted |Iight beans,
namely a zero-order |ight bedhN & 42br f*?ﬂ%ifb nms. It is noted that, -
in Figs.6 andyé, .t t by di t.ed, | | ght re sen s '
sol ¢ 1 ght  pedet Hhe BESEL AU ool tPWTeRE aoTRECTRbBEfLyE

| i ght beags i hBaBRLYeh 1€ #6806 elg 1 BNt b n ordge  kLgh a

are referreg toﬁgin% y hs J%?%ﬁ% s%%%h&fﬁ Egg%?ngeé?thg§%3£ggaaf§§.g&ﬁe
light beagmibshahcost Pidded W ad RS ﬂa‘éatrb@‘ﬂeégehsb age bR slhgaRgam

splitter 24 to reach the reflective mrror en transmtted through
the beamofsplhe tda’4spPfteOfandebyi Ghé DeReT Liurfosetbe 6RE1 RONAUS! €6

| aser 21 is reflected by the boundary surface 24a of the beam
prove to be stray light components is scattered and prevented
from entering the photodetector, focusing error signals and
tracking error signals can be detected to high accuracy by the

photodetector to enable the information signals recorded on the

optical disc to be read out to high accuracy.



splitter 24 towards the inner surface 60 of the holder 41 facing the beam
splitter, 24. However, the major portion of the I|i err] is
transmirtted through the boundary surface 24a of th BEBhA@EMENT

reach the reflective mirror 25. On the inner surf ibékSﬁﬁﬂmﬁl
splitter 24, there are formed irregul agities 61, & Cﬂaﬁm(s)nner -----
is formed as the 0 Drawing@) -

surface 65, as explained previously. Ch&EMSthe |ilobt Abhes : j fr@dﬁ@ﬁé -----
sen1conductor | aser 21 refl ected by the boundary 24apP§‘%chUE%@ﬂ
or has itls pAgc &RF LT IdiRicdUR Ry SPIP IS tTHh é?tgggam L[err]
cannot proceed as stray light beam towards the phototetest BTpesi.t.i.oned
on the reflect® id é%qﬁcqhe hol der 41. Since the |nner and out er
surfaces of the g are fo ored in bl ack, % ht bea ﬁleg@

at t enuat ed fr"6’rn gc é?ﬁec&ﬁﬂﬁc BF FARETTEHE & | (,gthed “H?él om
surface g%ﬁ eQﬁﬁ: not reach the phot odet ect or 26 The light
beam L[ err] 1 ncident on tHe reflective mirror 25 has its | i ght path

changed 90[errg mya,ﬁ héf‘pfﬂf.{&cté.i‘?aﬁ%é&%e@ée@ﬂdtﬂ‘ér‘Q?Fh‘ts sdulreet @thd tthd he
objective lens . he I ght beam L[err refl ec by the reflective

mrror Z%Ufe&pw(@rg@ﬁs byotrh@piakjtaels thd eﬂ§gr2t2 Péah Npagiighab reoar diHy
surface 20a of the optical disc 20. The light beamL[err], reflected by
the signdlight source from a light beam incident thereon via said

objective lens;
a photodetector for-receiving the light beam split by said
beam splitter and incident thereon via said objective lehs; and
means for'removing stray light components generated when the
light beam radiated from the light source is passed through said
beam splitter. |

C 2. The optical pickup device as claimed in claim 1 further
7 <:i comprising:

a holder for holding at least said beam splitter, said
removing means being provided at a position of said holder facing
said beam splitter.

3. The opticai pickup device as claimed in claim 2 further
comprising:

a base member on which at least said light'source'and the
photodetector are mounted; said holder having an opening via
which a light beam from said lighf source is intruded and a

mounting portion for mounting said beam splitter, said mounting
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recordi ng surface 20a of the optical disc 20, is again incident via
objective lens 22 on the optical pickup device so as to be again changed
inits-light path by the reflective mrror 25. The |ight beam L2, having
its ti'ght path changed 90[err] by the reflective mrror 25, is incident on
the beamsplitter 24 so as to be reflesbed 90[err] by the boundary surface
24a. The light beam L[err], reflected by 90[err] by the boundary surface
24a, has pant kg rbeing ;aromnged| endet stradehy daae\Wwrsadnen thrrygn2 #adfd

received via cylindrical |ens 28 by the ghotodelector 26. At this
tine, astiRPRND abRifabedders sdiding fnRlgpar surface for abutment
of .the

31 light beam L2 reflected b O[ er by.the boundary surface 24

beam spl iA&ain8Y, sﬁéﬁe?’l’(ﬁsﬁg ‘B%mgﬁgngr@% i%d{‘hsét’ﬁ?ré{]ar‘ige "boe“t‘?%eeet ?ﬁe said
objective leps 22 and. { he sian cording surface 20a of the optical disc
20. Si ncg‘(’t]h‘gerspoorf ssaf'nla&prel’al‘sge g%%%%ﬁ' in this manner on the light receiving

surface of henah LRl EE! B oRlpIAIUSNChs OB1RBReaChaNGOR ) BN yliisicince

bet ween the signal recordi surface 20a and the objective |lens 22,

focusi ng &g iSiphal s can be generated based on an output signal of the
phot odet ector 26. On the other hand, the |ight spots associated with the

one order difdd agtatall @llenht! R dangdld R Geatid o afpltiteer and
phot odet ector 26 are noved dependi ng on how nuch the |ight spots
the photodetector, said optical element ©being arranged
substantially at right angles with a straight line passing
through said opeﬁing in said holder at a position of facing said
removing means with said beam splitter in-between.
5. The optical pickup device as claimed in claim 2 in which said
removing means was constituted by irregularities formed on a
lateral side of said holder.
6. The optical pickup device as claimed in claim 2 in which said
removing means was constituted by an inclined surface formed on
a lateral side of a said holder.
7. An optical pickup device comprising:
a light source;
an objective lens for converging a light beam outgoing from
said light source; |
a beam splitter arranged between the light source and the
objective lens for splitting the light beam radiated from the
.light source from a light beam incident thereon via said

objective lens;

_— z
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of the one order diffracted |light beans on both sides of -the
above-nenti oned zero-order diffracted light illum nated on the signal
recordirng surface 20a of the optical disc 20. The result is that the

out put® signal of the photodetector 26 is changed so that the tracking
error signals can be produced based on 8Be change in the output signa

of the photodetector 26. The focusing error signals and the tracking
error signal s & mhptageieciioad fare regeiviiag tthet Hd ghdc beiagy sediiit &7 &8d < he
tracking coils 68, 68 of the objective |ens driving device, 66,

respecti \Ragm sl tan and singidentockRerReR onta o?a’a%&‘ﬂea“cﬁd‘ﬁ% lehirol are

performed in which the bobbin 69 is poved in the focusjipg and trac
B reotions. by & (RASSAGEERS COF eyt LY dikiIRpsboithe SEEhBasatte byatdh tHe
magnet s %)oé%hetector;Tgh&nfornation signals recorded on the optical disc

20 can 32 be read fromthe

PP OO W B L TS ), IR g,

zero-order diffracte ove-descri optical pickup

devi ce actOryll NQurc® 1BEiRELIEAE AdW &) idiht ine poirdBbnbesm hounethathdid rom
the sem conductor |aser 21 so as to be reflected by the boundary surface

24a of theedieaBlSpltelr!,ecald AHEnDINg ot ¥MN beuhkaaerahgedhen hol siefa it s
scattered by the irregularities 61 or the
line passing through said opening, said holder including a planar
surface for abutment against said base member mounted for
adjustment in movement on said base member.
8. The optical pickup dévice as claimed in claim 7 further
comprising:
an optical element arranged between said beam splitter and
the photodetector, said optical element being arranged
substantially at right angles with .a straight line passing
through said opening in said holder at a position of facing said
removing means with said beam Splitter in-between.
9. The optical pickup device as claimed in claim 7 further
comprising:
means for removing stray light components generated when a
light beam outgoing from said light source is passed through said
beam splitter, said removiﬁg means being provided at a position
of facing said optical element with said holder and the beam

splitter in—-between.

10. The optical pickup device as claimed in claim 9 wherein said

\
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inclined surface 65, it becones possible to prevent the light beamL3 from
interacting wth the Iight beamL[err] incident on the beamsplitter 24 to
be then reflected again by the boundary surface 24a of the beamsplitter
24 so 'as to be radiated by the sem conductor |aser 21 to produce resonance
to generate the scoop noise. In addigyon, the |[|ight beam can be
prevented from entering the photodetector 26 as the stray light.

Ther ef or eemblrd ngphme aotet ést @wondf icarteac cy at erggdeébedtiosl y foeméd ghh laeam
L[err] reflected by the optical disc 20 and by the boundary surface 24a

of the bdatezpglli ssticdle 24, sahis hevidlelri.ng detection of the focusing error
signals and the trackln? error signals to high precision as well as
accur at eldent TBe epPtipal objeleun \deviges agp cilaimpd ipoelaimg® dvhexeirmadsd in
the tracking direction. The recordin track 20b_of the optical_ disc 20 can
be correé'FF"g’ VIdOE MER) et °’P‘?bh‘i“5€%n‘?l[%¥‘r}nFéélpﬁfleéuFﬁ&ﬁ‘let e rasteom ve
| ens 22 towardsahh eg%%p ‘%ﬁf 2 thus enabl i ng correct readout of the

i nf or mat Fon tselrgnals optlcal disc 20. In addition, since

the ph detector 26 can correctly detect only the Iight beam L2
refl ected iLcal disc 20, the information signals recorded

gy o
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- Wth thé above-described optical pickup device according to the present
invention, since the light beamradi ated fromthe sem conductor |aser so
as to _be reflected by the boundary surface of the beamsplitter and by the
i nner *surface of the holder to prove to be stray |light conponents is
scattered and prevented from entering38he photodetector, focusing error
signals and tracking error-signals can be detected to high accuracy by the
phot odet ector to enabl e the informatABBTBAGRal s recorded on the optical
disc to be read out to high accuracy, . . )
4 An optical piclun \fevice Apcdyding % liBptasAwiFe, an
conpri sing:, . a light source; ., _an opjective lens, for_converg
|'i ght be&%-lcﬁﬁtg’o‘f%gi?‘?%r’rf°§a|"8“1vie§|$lm§0l?r c]gi,geht be%f“b%‘éﬁggbpgt ?é?mars;lglﬁiged
between the.light source.and the..objectiv ng, f plaitti he, JJ Y
beam r adildﬁ?& POcthe® Pieaﬁlt sggulrtgeérf %grﬁagléef&g%tet%ae% itrlll%i c}g%thttt hglr eon via
said objecd '&:‘ﬁ% L)ﬁﬁ?.ét'v léné)hgépc@l Qe Vhe’ €EEhY | Bah NPadiHa DER
bea spfl?ter and 1 ncl

split by sai ent thereon via said objective |ens;

nmeans forgf£LMpyERg Sbiudke | SFdm CAMIGEHY SheeRelidcadeWtent Kd¥eon via the
objective lens and a photodetector for receiving the light beam
split by the beam splitter and incident on it via the objective
lens. The optical pickup device also includes irregularities or
an inclined 'surface' for scattering stray light components
produced when a light beam outgoing from the light source is
passed through the beam éplitter for pfeventing the stray light
components from entering tﬁe photodetector for imprbving

detection accuracy of the photodetector.



light beg

splitter; and a holder for holding at.

' radiated from the light source is passed through said 6@%»#36<>53_
| east said beamsplitter, ﬁg@d-
SB'

renmovi-ng nmeans being provided at a position of said holder facing

beam spligtter. 2. The optical
conpri si ng: a base nenber
phot odet ect or. are nount ed;
_beam fromsaid |ight source is |ntrude%quﬁSa
nounting said beanlsplltter sai d nounting

35 portlog beh Egggggeg

openi ng, said I ncl

on whi ch at

|ng a planar “sur

base nmenber foraaghgﬁgnggﬁrbg movenment of said ho
up device as clainmed in claim?2

el enght oBj éatesl hagisvaoer &andebgﬁmg5$lniguﬂ'uyum outgoing from

3. The optical
an optical
phot odet ector, said optical
ri ght angl eaidi Lihghtssoargat

pi Cc

el ement bei ng
| i ne passing

pi ckup device as clainmed in claim21 further
| east sfId REPDACEMENTESHEETS! N8G
sai d hol der hd¢i ng an O)Qﬂ]lﬁgsc(%) n WB Jéﬁ"a‘tl)'pgggd..:'
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arranged substantially at

a beam splitter arrahged between the light source and the

objective lens for splitting the light beam radiated from the

light source from a 1light beam

K¢“ objective lens;

incident thereon via said

a photodetector for receiving the light beam split by said

beam splitter and incident thereon via said objective lens;

means for removing stray light components generated when the

light beam radiated from the light source is passed through said

beam splitter; and

a holder for holding at least said beam splitter,

said

removing means being provided at a position of said holder facing

said beam splitter.

2. The optical pickup device as claimed

comprising:

in claim 1 further

a base member on which at least said light source and the

prhotodetector are mounted;

which a light beam from said light source is

mounting portion for mounting said beam splitter,

-

D

said holder having an opening via

intruded and a

said mounting

A8 oacfo-
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t hr ough sald opening in said holder at a position of facing said renoving
means wth said beam splitter in-between. 4. The optical pickup device as
C|anEd inclaiml in which said renoving neans was constituted by
irregularities formed on a |ateral side of said holder. 5. The optical
pi ckup device as claimed in claim1 in which said renpving means was
censtituted by an inclined surface forne85on a | at er al side of a said

‘holder. 6. An optical pickup device conprisin ght source;

. an ObjectIPQrWéﬁ§ P&ingoATELFRRY SnIPgﬁFrﬂééﬁFoﬁﬂgﬁl @SFFBﬁ1tQQPHgP|§ﬁEd
sourc eanls4Jtt arran ? bet wee the|lé¥ sou gg g d &Q
obJectlve PgﬁglPSp 5& th% ?%el??gﬁ %%aﬁ1? FPafed ﬁﬁ%r1 SREDERE, ce
froma lig her Vi
36 Hgﬁ ?gg]e %o% I‘ﬁlgglglg\rl‘l rltgofﬁéeg‘?ugﬁ{‘&&;eam slrﬁ ef/ltsa?%l s%eam
splitter agglagglgﬁngaggegggg MéApbsai d obj ective |ens; a base nenber
for mounting at |east the Iight source and the photodetector and a

hol der havhng arméPeptNgaYi divhuph deviicghtadearnined sai @laim 2 further
comprising:
an optical element arrahged‘between said beam splitter and
the photodetector, said optical element ©being arranged_
— substantially at right angles with a straight line passing
through said opening in said holder at a position of facing said
rgmoving means with said beam splitter in—-between.
4, The optical pickup device as claimed in claim 1 in which said
removing means was constituted by irregularities formed on a
lateral side of said holder.
5. The optical pickup device as claimed in claim 1 in which said
removing means was constituted by an inclined surface formed on
a lateral side of a said hclder.
6. An optical pickup device comprising:
a light source;
an objective lens for converging a light beam outgoing from
said light source;
a beam splitter arranged between the liéht source and the
objective lens for splitting the light beam radiated from the
light source from a 1light beam incident thereon via said

objective lens;
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| i ght sou#ce I's intruded and a nmounting portion for nounting said beam
splittef, said nmounting portion being arranged on a straight |ine passi ng
through said opening, said holdér including a planar surface for abutment
agai nst said base nenber nounted for adjustnent in novement on said base
menber. 7. The optical pickup device as clainmed in claim®6 further

conpri si ng: an optical el enent arr%ﬁged bet ween said beam splitter

and the photo% éﬁ%ﬁﬂ&éte5¥%rdfogpgbgghv1nghtHFnilgHQ'anmag%gggeg sali

“substantially a i'es Wth a strai i he~passi ng roug sa

openi ng 'nbé@hdsBPiggéBain&‘fﬁéﬁ&éd¥1ﬁﬁegéﬂﬂ RA aS@add LBTRYILtAFMaRE ;W th

said beamsplitter et ween . The optical pickup device as claimed in

claim6 furthera G§@hicbdS for mourdBBHES aftON eh8ODYhOTL SdHAY Jur@Rt and the
conponents generated when a |ight beamoutgoing fromsaid |light source is

passed t hrphgtodatéctdepnspl itter, said renoving neans being provided at a
position of facing said optical elenment with said holder and the beam
splitter in- betawhnﬂdenahdﬁhagopnlqwén¥n8ﬂaﬂ§-@@upbeaablghhlhedmlﬂrQMaSﬂle
wherein said
light source is intruded and a mounting portion for mountlng said
beam splitter, said mounting portion being arranged on a straight
line passing through said opening, said holder including a planaf
o/ surface for abutment against said base member mounted for
adjustment in movement on said base membér.
7. The optical pickup dévice as claimed in claim 6 further
comprising:
an optical element arranged between said beam splitter and
the photodetector, said optical element being arranged
subst#ntially at right angles with a straight 1line passing
through said opening in said holder at a position of facing said
removing means with said beam splitter in-between.
8. The optical pickup device as claimed in claim 6 further
comprising:
means for removing stray light components generated when a
light beam outgoing fpom said light source is passed through said
beam splitter, said removing means being provided at a position
of facing said optical element with said holder and the beam
splitter in-between.

9. The optical pickup device as claimed in claim 8 wherein said

Y
3
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renovi ng seans is constituted by irregularities formed on a lateral side
of saidholder. 10. The optical pickup device as clained in claim8 :
wherei-n said renpving neans is ‘constituted by an inclined surface forned
on a lateral side of said holder.

-
-

7 37

| removing means' is constitutéd by irregularities formed on a
lateral side of s#id holder.
10. The optical pickup device as claimed in claim 8 wherein said
removing means is constituted by an inclined sﬁrface formed on

a lateral side of said holder.
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