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| Fifge %Lon 1. Field of the Invention The present invention relates to

tagvoptital pick-up device used 'for a magneto-optic disk device and an

;optical * disk device and the like, nore specifically ains to reduce a

nunber of the parts and shorten length of an optical path in an opti-cal

system by @sitne afconpoShienpibAm conposed of two pgbsns, pol ari zati on

filmand a grating. 2. Background of the Invention / General ly, an
optical pi ORTICANePICE-UBeUEVDCEaCOMBRQAED 00BpCOKPAS SRE dek] ¢ MalIE &F opti ca
di sk device and the 1like, is provided with an optical systemfor detecting

RF si gnal UNE&XIALr €BYSTARgANBANONT-ARBADPCREETAEYSt em f or .
Background of the Invention
1. Field of the Invention

The present invention relates to an optical pick-up
device used 'for a magneto—-optic disk device énd.an gptical
disk device and the like, more specifically aims to ;educe a
number of the parts and shorten length of an op;ical path in
an optical system by using a composite prism composed of two
prisms, polarization film and a grating.
2. Background of the Invention

Generally, an optical pick—-up device used for a
magneto—-optic disk device and an optical disk device and the
like, is provided with an optical system for detecting RF
signal from a recording medium, an opfical system for

detecting a focus error, and an optical system for detecting a

tracking error.

. In thé above-mentioned oﬁkical system of the optical
pick—-up device, for example, as shown in Fig.i, an optical
system is arranged on a going path for inputting a light to a

recording medium 2. The optical system arranged on the going

path is constituted by a light source 1 for a laser light, and



detecting a focus error, and an optical systemfor detecting a tracking
erfor. In the above-nentioned optical systemof the optical pick-up
device, for exanple, as shown in Fig.1l, an opti-cal systemis arranged on a
going path for inputting a light to a recording nedium2. The opti cal
system arranged on the going path is costituted by a light source 1 for a
| aser |ight, and 2 a collimtor

lens 3 a”%ngﬁﬂlQ'ﬂ\aQ'&rome'n%alS D ngeAN8Gt hAGobBScal i 8RE s SOURLE: di dck e
recording nmedium 2, a first polarization beamsplitter 4 and a first

convex | ens S Thefrcd e akid0ltheeWelbed ihEOREhREn kgL soHEEe 1 is

collimated by the collimator lens 3, transmtted through the first

pol ari zat i qf,1 S8R SRIN el 4 1'1raretétrt qd ah %hﬁl‘}kESEoHQQ¥e¥eh§“§ 5.

converged. on the recordi ng nmedium 2 i rst convex |ens
the light emitted from the llght source 1 is collimated by the

collimator lens 3,'transmitted through the first polarization
beam splitter 4, inputted to the first convex lens 5%, and
converged on the recording medium 2 by the first convex lens
. . : g‘

Further, in the optical system of the optiea{ pick-up
device, an optical system is arranged on a returning ﬁath for
detecting the return light reflected by the recording medium
2. The optical system arranged on the réturning path aims to
detect the return 1light from the recording medium 2, which is
taken out from the first polarizatidn beam splitter 4. On an
optical axis of the return light reflected qn the first
polarization beam splitter 4 are disposed a half wave plate 6,
a second convex lens 6, a concave lens 8, a second
polarization beam splitter 9, and further a two—-divided photo
detector 10 for detecting the light which is transmitted
through the second polarization beam splitter 9, and a
four—~divided photo detector 12 for detecting the light
reflected on the second polarization beam splitter 9 through a

¢ylindrical lens 11.



é

Further, in the optical systemof the optical pick-up device, an optical
systemis arranged on a returning path for detecting the return Iight
reflected by the recording nmedium 2. The optical system arranged on the
returning path ains to detect the return l[ight fromthe recordi ng nedi um
2, which is taken out fromthe first pol3arization beamsplitter 4. On an
optical axis of the return light- reflected an the first polarization beam

splitter 4 are Theppsedra haght veveIdd Bd€ & tre S8GAd pbaRvaXakeBs Beadd
concave lens 8, a second polarization beamsplitter 9, and further a

two- di vi degipphotor 4detector ddidoiz4ei@ctd Nchd hies ddghit ethivgh 4i5S dekaBs gl tted
through the second polarization beamsplitter 9, and a four-divided photo

detector 1gyfohe deieetidge tPLatd 0! id eé&rﬁfélegﬂed)rhtt he pyeeend -Rghali zation
beam splitter 9 through a cylindrical lens 11

3 . Theos 81 UL dnki BNy r ehd egash@Ncdived i Tats POlafd 2aid @BnkeaM ens
8, andainputted to the second polarization beam splitter 8.
Then, the light transmitted from tﬁ; second polarization beam
splitter 9 is detected, as it is, by the two-divided photo
detector 10. The light reflected from the second palarization
beam splitter 9 causes astigmatism because of the cylindrical
lens 11 and thereby is detected by the four—-divided photo
detector 12.

On this occasion, the two—divided photo detector 10 aims
to detect a tracking error signal by means of a push-pull
method, and the four-divided detector 12 aims to detect a
focus error signal by means of an astigmatism method.

Further, the four-divided photo detector 12 is used for
detécting £he RF signal from the recording medium 2.

In the above-mentioned optical pick—up device, for
example, the cylindrical lens 11 is necessary for detecting
the focus error signal. Further, the first convex lens and
the concave lens need to be combined with each other, in order
to increase a magnification when detecting the return light by

means o0f-the two-divided photo detector 10 and the



splitter 4, after polarization plane is rotated by 45 degrees by the half
wave plate 6, is converged at a predetermned focal length by the second
convex lens 7 and the convex lens 8, and inputted to the second

pol ari zati on beamsplitter 9. Then, the lLight transmtted fromthe second
pol ari zati on beam splitter 9 is detectedf as it is, by the two-divided
photo detector 10. The light reflected fromthe second polarization beam
splitter 9reaysasvagkdphbitsmikecause’ b the enhtndihgapartensrdll and

thereby is detected by the four-divided photo detector 12. On this
occasi on, hieekwardlvi dadnphatigcdetfet BrodQc@hfBcob® S8EEREs anigRGEd Nhe
error signal by neans of a push-pull nethod, and the four-divided detector

12 ai ms 10 dehest 0?2 theCwarekl 35 $haRdhshy, MeanssOfie 80r£81é WAL SNt hod.
Further, the four-divided photo detector 12 is used for detecting the RF

si gnal froqmgh%u%ggQrQ§nghge%gquz. I n the,above-nentioned opti cal
pi ck-up device, for exanple, the cylindrical lens 11 is necessary for

detecting the HoG%ed " qh HndNdhovEUhblEionk%obt f84) COIVRY D Sl AU, LhE

concave |l ens need to be conmbined with each other, 1n order
the first convex lens and the concave lens need to be combined
with each other in ofder to increase the magnification when
detecting the return light by means of the two—diviﬁed photo
detector 10 and the four-divided photo detectOrllz. Howevér,
in a case where ﬁhe first convex lens and the concave lens are
combined with each other in such a way, length of an optical
path in the optical éystem on the returning path becomes
excessively long.- And, the excessively long optical path in
the optical system disturbs miniaturization of the device.
Therefore, the optical pick—up device which .can constitute the
optical system having the shorter optical path is desirable in
order to miniaturize the device.

| Moreover, as the optical pick-up device which can

constitute the optical system having a small number of the
parts and the short op£icél pafh, there is proposed the device
employing a hologram optical element having a polarization
selection property. However,.the'hologram optical elemeni is

inferior in an extinction ratio and inferior in mass



to increase a magnification when detecting the return light by neans of

t he two-divided photo detector 10 and the

4  four-divided photo detector 12, so that many parts are necessary.
Then, since the producing cost beconmes high as the nunber of the parts is
Increased, it is desirable to reduce thg nunber of the parts.

Further, in the above nentioned optical pick-up device, the first convex

| ens and tveo dooniciaviet 3t enso ngedt tthdre cariviad awigdveagh QhBerabbuRidgr to
i ncrease the magnification when detecting the return |ight by neans of the

t wo- di vi deds jaiptithe dideidierenid Anchd haidiow Hi1vWgdaeh Beticadeteshort 12.
However , in a case where the first convex | ens and the concave | ens are

conbi ned Vi it 1Ak 108 Nedhd S by i diHe %Bl%%rggtbS%hcapaEbehQn%he
optical systemon the returning path becomes excessively Iong. And

excessi velhad ok ofid G 1 PatAutdidn beam splitter, which does not bring
the enhancing effect. As a result, signal performance such as
C/N ratio or the like, is degraded compared with the case in

which the polarization beam splitter is used .as mentioned

"

above.
The present invention is proposed in view of the above
mentioned circumstancés. It is therefore an object of the
present invention to provide an optical pick—-up device which
constitutés an optical system having a small number of parts
and a short optical path without employing a hologram optical

element.

Summary of the Invention

The present invention provides to an optical pick-up
device for radiat%ng an optical beam onto a recording medium
and detecting the return light reflected from the recording
medium and thereby reading out a signal from the fecording
medium, including a light emitting section for emitting a
laser light, a first optical element made of non-axial crystal

material to which the light emitted from the light emitting



the optical systemdisturbs mniaturization of the device. Therefore, the
optical pick-up device which.can constitute the optical system having the
shorter optical path is desirable in order to mniaturize the device.

Mor eover, as the optical pick-up device which can constitute the optical
system having a small nunber of the partés and the short optical path,
there is proposed the device enploying a hologramoptical elenent having a
pol ari zat it isal eict | iopyarteREr tay seldonavept icthé khokognamegei chlumlianent is
inferior in an extinction ratio and inferior in nass

5 productimgtyal smiesital el rest st Ithea firebl ept inhénedenent | yhrasing t he
devi ce enpl oyi ng such a hol ogram optical elenent. Furthernore, the device
enpl oyi ng pdies it eogiream foipiin Cal  fellrasterle t elta® rndb rt e tpolk angzahe ohi pieam
splitter, which does not bring the enhancing effect. As a result, signal
per f or mancea st tasrolgHN tHed ise aind e tliides, eilemdagr,adédeconpar bidghith t he

case in

_ emitted from the light emitting section is reflected on the
polarization film through the first optical element, and the
light reflected on the polarization film is padiated‘onto the
recording medium, and the light reflected from the ?gqording
medium is inputted again to .the first optical element and is
also transmitted through the polarization film and inputted to
the second optical element; a grating disposed on an optical
path of the light reflected from the recording medium; and a
second detector wherein the light emitted from the light
emitting section is passed through the first optical element
and the light transﬁitted.through the polarization film is
radiated through the second optical element.

Further, the present invention provides an opticﬁl
pick—-up device for radiating an optigal beam onto a recording
medium and detecting the return light reflecteg from the
'recording medium and théreby readihg out a signal from the
recording medium, including a light emitting section for
emitting a laser light; a firsf optical element made of

non-axial crystal material to which the light emitted from the



whi ch the polarization beamsplitter is used as nentioned above. The
present invention is proposed in view of the above nentioned
circunstances. It is therefore an object of the present invention to
provi de an optical pick-up device which constitiutes an optical system
having a smal |l number of parts and a shdrt optical .path without- enpl oyi ng
a hol ogram optical elenent. Summary of the Invention The present
i nvent i on btV dirsl tiol ngh opttiical ipi dlopug tedigviac s ekondr agitatehge aemept i cal
beam onto a recording nedium and detecting the return light reflected from
t he recor dhede Mediiuraxainl tdrorssimyl meddimg lowdha reidgnal theofithe osptoedi ng
medium including a light emtting section for emtting a laser light, a
first optiekmeentemtouside ofa moretaddralf idmyStaalgrandher ifak Hofwhbehikhe
light emtted fromthe light emtting

an extraordinary ray and an ordinary ray, after the light

reflected on the polarization film through the first optical

element is radiated onto the recording medium, and also the

light reflected from the recording ﬁedium is inputted again to

the polarization film through the first optical ele%gnt, and

transmitted through the polarization film and inputted to the

second optical element, and then separated into the extraor—

dinary ray and the ordinary ray through the second optical

element; a first detector for detecting 0 ofder ray, + primary

ray and — primary ray which are diffracted through the

grating; and a second detector wherein the light emitted from

the light emitting section is radiated through the first

optical element and the light transmitted through the

polarization film is radiated through the second optical

eiement.

The above and other objects, features and édvantages of
the present invention will become more apparent from the

following detailed description with reference to fhe

accompanying drawings.



6 section is inputted, a second optical elenment nade of uniaxial crystal
neterial adhered to the first optical elenment through polarization film a .
first detector for detecting the |ight passed through the second optical

el ement, after the light emtted fromthe light emtting section is
reflected on the polarization filmthroigh the first optical elenent, and
the light reflected on the polarization filmis radiated onto the
recordi ng gedienea8f;bheohi ghtihefihesteded romthe recording nediumis
inputted again to the first optical elenment and is also transmtted
through the pol afzat§Qnafphlamanded nprtégd dénsd uaec axhnmte aalcoeldemgnt ;
a grating disposed on an optical path of the |light reflected fromthe
recordi ng ggdLUELL3BRL Bon28COPE: 881 o5t Ok-Upeag) fcd he light enmitted from the
light emtting section Is passed through the first optical element and
the light tr an_smi%t. 8d; ENEOUGH t HEePOL AT HRETELMn1d M Sa dAMBAlRd Piicugh
the second optical el enent. Further, the present invention provides

an optical _.pi.Gk-U Vi oL ¢r adiakl an optical beamonto a recording
nediun1andvé§%gggiﬁégﬁhgggg%u§ﬁ ?ﬁéh L?g fected fromthe

Fig.3 is a side view of the composite prism shown in

Fig.2;

Fig.4 is a diagrammatic view of the composite $rism shown
in Fig.2, which shows a relation between a polarization
direction due to polarizatioh film and an qptical axis of a
second prism;

Fig.5 is a diagrammatic side view of a main part of one
example of the optical pick—up device and a recording medium
according to the present invention;

Fig.ﬁ.is a diagrammatic side view of the main part of the
optical pick—up device and the recording medium shown in
Fig.5, viewing from above;

Fig.7 is a plan view sbowing one constituegt example of
the optical pick—up device-aéconding to the preseﬁt invention;
Fig.8 is a plan view showing one example of a second

light detecting device and a spot pattern;

Fig:9 is a plan view,showihg another example of a second

light detecting device and a spot pattern;



recordi ng nmedi um and thereby reading out a signal fromthe recording
medium including a light emtting section for emtting a laser light; a
first optical elenent made of non-axial crystal material to which the
light emtted fromthe 7 light
emtting section is inputted; a second opfical elenent nade of uniaxial
crystal material adhered to the first optical elenent through polarization

film a gratingrfigri1di §ErachbiRg vadweXt T 808 ChaAr Yk dnfyt ANk aheOlcGinpRIsY tkay,
after the light reflected on the polarization filmthrough the first -

optical ebeRBAt ab8okadhat € ORE Opt8Sek€COH b Y gl diviBw N o of REdel | ght
reflected fromthe recording nediumis inputted again to the polarization
filmthrough the grestingptical element, and transmitted through the

pol arization filmand inputted to the second optical elenent, and then

separated into ghg eXt§30L-510hneIY.T8Y ARE LRl A 3w ¥ W Oygh the
second opti cal
Fig.10, viewing from above;

Fig.12 is a plan view showing another example of a second
light detecting device and a spot pattern;

Fig.13 is a side view showing still another example of
the composite prism; ' .

Fig.14 is a plan view of the composite prism shown in
Fig.13, viewing from above;

Fig.1l5 is a plan view showing another constituent example
of the optical pick—up device according to the present
invention; )

Fig.16 is a plan view showiné the optical pick—up device
according to the present invention, wﬁich is enlarged in the
vicinity of the composite prism;

Fig.17 is an enlarged plan view showing a main part of
still another constituent example of the optical pick-up
device according to the present invention;

Fig.18 is an enlarged plan view showing a main part of

further another constituent example of the optical pick-up

device according to the present invention; and



elenment; a first detector for detecting O order ray, + primary ray and -
primary ray which are diffracted through the grating; and a second
detector wherein the light emtted from the light emtting section is
radi ated through the first optical elenent and the light transmtted
through the polarization filmis radiate®through the second opti cal

el ement . ~The above and other objects, features and advantages of
present inventipagyibl ; DEEORR, IOL £ PRALE: fEAM L fhnp {010 NG ial | ed
description with reference to the "acconpanying draw ngs. _

8 bBrief DESELEPHLOBCOinLNGoPIAN 098 o spor Fhdidels APIAN Y GV GfQne
consti tuent “&xanpl e according o a conveéntional ‘optical pick-up device;
Fig.2 is a_side vi of one_exanple of a conposite prism viewing from
above of tﬁ@ogrPshﬁgh s apg?legP

Detailed Description of the Preferred Embodiments

Actual embodiments in accordance Qith the present
invention will be described in detail with reference to the
dr-awings . "

At first, an embodiment of a composite prism used’'in an
optical pick—-up device according to the present invention will
be described hereinbelow.

_'As shown ih Figs.2 and 3, the composite prism of this
embodiment comprises a coupled prism 23 in which a first
rectangular prism 21 and a second rectangular prism 22 are
adhered to each other thiough polarization film (not shown),
and a grating 24 adhered to this coupled prism 23.

The first rectangular prism 21 mentioned above is made of
non—axial crystal material such as glass and the like. On the
other hand, the secoﬁd rectangular prism 22 is substantially |
identical in shape with tﬁe first rectangular prism 21, and is
made of uniaxial crystal material. A relation between a
refractive index ng of the first rectangular prism 21, an

ordinary ray refractive index n0 of the second rectangular



Fig.3 is a side view of the conposite prismshown in Fig.2; Fig.4is
a diagrammatic view of the conposite prismshown in Fig.2,.which shows a
rel ati on between a polarization direction due to polarization filmand an
optical axis of a second prism Fig.5 is a diagrammatic side view of
a main part of one exanple of the opticallpick-up device and a recording
medi um according to the present invention; - Fig.6 is a diagrammtic

side view gtithe2pBhRdPRAt e RE r& &8 i OREY CRLY P Chradx Havi GRING ! Re Rreeor di ng
medi um shown in Fig.5 view ng from above; Fig.7 is a plan view

showi ng Ongee@Aa! kbHERhg@XAFPhEI Ofi 28 NEs OPS ) Fd e Pl Ck-vIP WRYikfaGER diong O
the present inventi,on; 1g.8 is a plan view show ng one exanple of a

second |ight detgetipg gdevicgyapnd,g spot pattern; ~ Fig.9is a plan

vi ew showi ng anot her exanple of a second |ight detecting device and a spot

pattern; Then, the coupled prism 23 is made in such a manner that
the first rectangular prism 21 and the second rectangular
prism 22 are abutted to each other at their respective sloping
surfaces through the polarization film. Accordingl&, the
second rectangular prism 22 is shaped in a substant?ally
rectangular parallelepiped, and has a first plane 23a and a
second plane 23b on.a side of the first rectangular prism 21,
and a third plane 23c and a fourth plane 23d on a side of the
second rectangular prism 22.

The polarization film interposed between the first
rectangula? prism 21 and the second rectangular prism 22 is
composed of dielectric multi—-layer. This podérization film is
arranged, as shown in FIG.4 viewing this composite prism from
a side of the fourth plane 23d, in~such a manner that an angle
8 'contained by an optical axis 22a of the second rectangular
prism 22 and a polarization direction 22b of the light
inputted to the second rectangula; brism 22 is 45 degrees when
the light is transmitted through this polarization film and
inputted to the second rectangul;r prism 22.

Further, the grating 24 attached to the second



Fig.10 is a plan view of another exanple of the conposite prism according

to the present invention, viewing froma side of the grating; Fig.11
is a plan view of the conposite priismshown in Fig.10, view ng from above;
Fig.12 is a plan view showi ng anot her exanple of a second |ight detecting
device and a spot pattern; Fig.13 12 a side view show ng still

anot her exanple of the corrposi te prism Fi g 14 is a pI an vi ew of the
conposite prism shown in Vi ewi ng from bove; %g

plan vi ew shiSuk HF Hch RISEER. Ear s SEHIE fﬁ’é“‘&& P&&Pe ag

devi ce accord| ng to th resent | nvent I on; I an_vi ew
‘'showi ng t he* ¥t TeHr! 3 difdaadi e c}‘tgﬁié ﬁf“éééﬁfi E\%‘nH’Sn
which is enlarged in the VI CI n| ty of t he conposite prism Fig.17 is

an enl ar geds pt@afa Vi ¢ M 8y BF il e Part  of

In this composite prism, the light inputted from the
second plane 23b gets the enhancing effect when transmitted
through the pelarization film, and then is separated into the
ordinary ray LI and ehe extraordinary ray LJ by the second
prism 22, as shown in Fig.2. The ordinary ray LI ;nd the
extraordinary ray LJ are, as shown in Fig.3, diffracted by the
grating 24, and are separated respectively into O order rays
LI0 and LJO, + primary rays LI1 and LJ1 and - primary rays LI2
and LJ2. However, not less than % secondary rays of the
diffraction rays are negleeted.

An embodiment of the optical pick-up device'employing
such a composite prism will be described hereinafter.

As shown in Figs.5 and 6, an optical pick—up device 31 in
accordance with the present embodiment is suitable for an
magneto—optic disk device, an optical disk device or the like
which inputs the light to a recording medium 32 such as a
magneto—optic disk, an optical disk or the like and reads out
the signal transmitted from the recording medium 32 based on

the reflected light, and hence serves both as an optical

system for detecting an RF signal emitted from the recording



still another constituent exanple of the optical pick-up device according
to the present invention; Fig.18 is an enlarged plan view show ng a
main part of further another constituent exanple of the optical pick-up
devi ce according to the present invention; and

10 Fig.19 is a,plan view show ng oﬁé exanpl e of a second |ight
detecting device and a spot pattern, to which a three spot nethod is

appl i ed. i Led s¢ript f_t Pr r Epp Act ual
enbodi ment §° ?ﬁhgcégfdg%cg mﬁ fﬁ? P gg%ﬁt?ggnégﬁ I on %L%H¥Q$%ﬁﬁe§%rlbed in
detail with r renge_t.o ngs, S nt of a
conposite pF|§n1u§e§ a& an °8pfcggnsg E@UEOP %%%égd% rd Eﬁ%&ﬁk e present

i nvention will -
error.
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This opticél pick—up device comprises, as.shown in Fig.7,
a light source 41 for emitting a laser light, a composite
prism 42 arranged, as mentioned above, in such a manner that
the laser light emitted from the light source 41 is inputted
from the first plane 23a, a lens 44 for converging ?he light
emitted from the second plane 23b of the composite prism 42 on
the recording surface 43a of the recording medium 43, a first
light detecting device 45 for detecting the light emitted from
phe third plane 23c¢c of the composite prism 42, and a second
light detecting device 46 for detecting the light emitted from
the fourth plane 23d of the composite prism 42,

In this oétical pick—up device, the laser light emitted
froh the light sourcé 41 in order to read out the signal from
the recording medium 43 is inputted from the first plane 23a-
to the composite prism 42, which seﬁarates the inputted laser
light into the light which is reflected on polarization film
surface 23e of the composite prism 42 and then emitted from
the second plane 23b, and the ligpt which is transmitted
through the polarization film surface 23e of the composite

prism 42 and then emitted from the third plane 23c.



be descri bed herei nbel ow. As shown in Figs.2 and 3, the conposite
prismof this enbodi nent conprises a coupled prism23 in which a first
rectangul ar prism 21 and a second rectangul ar prism 22 are adhered to each
ot her through polarization film(not shown), and a grating 24 adhered to
this coupled prism 23. The first reggangular prism 21 nmenti oned above
Is made of non-axial crystal nmaterial such as glass and the |like. On the
ot her hand, the secaqnd rectan%ular prism 22 is substantijall identical in
shape with the flifest! i8ddt #AGEEER Srrgimthe, thagd Qlaﬁﬁdé?’ﬁf"gnﬂé‘ii al crystal
material. A relation between a refractive index ng of the first
rectangulaPﬂﬂHQ§ﬁ921pﬁéﬁm'6@dﬂﬁaﬂ§tﬁé§eﬂePVaéPPv§1Fﬁ8eklﬁbto?ei?ﬁ$b%%ond
rect angul ar prism 22 and an extraordi nary ray refractive index
ne of the % E&Hd 4oect a‘rb@ufarrsm itdghso degecéppgsenrvéaehyot he regaidesh no

with a photo detector and is used to monitor power of the
laser light emitted from the light source 41. That is, the
fifst light detec£ing device 45 detects quantity of the light
emittéd from the third plane 23c¢c of the composite prism 42,
and controls the power of the laser light emitted f;om the
light source 41 based on the detected quantity of the light,
so that the power of the lasgr light can be always controlled
at a suitable level.

On the other hand, the light emitted from the second
plane 23b of the composite prism 42 is conyerged on the
recording surfacé 43a of the recording medium 43 by the lens
44, The light inputted to the-recording medium 43 as
mentioned above is reflected from the recording medium 43 and
returned again to the compbsité prism 42 through the lens 44.
The return light whicﬁ is reflected by the recording medium 43
as mentioned above is inputted to thé composite prism 42 from
the second plane 23b, and passed through.the first prism 21,
the polarization film, the second prism 22 and the grating 24,

and emitted from a side of the fourth plane 23d, and detected

by the second light detecting device 46. As described later,



< ng < ne, or ne <ng < nO. Then, the coupled prism23 is made in such
a manner that the first rectangular prism21 and the second rectangul ar
prism 22 are abutted to each other at their respective sloping surfaces
t hrough the polarization film Accordingly, the second rectangular prism
22 is shaped in a substantially rectanguyar paral | el epi ped, and has a
first plane 23a and a second plane 23b on a side of the first rectangul ar
prism21, and a third plane 23c_and a fourth pl ane 23d .on a side of the
second rectahftfhainprishfobion of tﬁ%efiﬁﬂ%ﬁﬁﬁé;W?ﬁi?Wlﬁ%ilﬁterposed bet ween
the first rectangular prism21l and the second, rect ular _prism22 i
conposed oPeHP%P‘éb?‘t‘?%"nﬁ?t?‘-?%1%??“1‘%sd’p’b‘f%'i"i%t‘?gn ellorﬁqqé’aré(r Fé‘r’fgga, as
shown in FIG 4 viewing this conposite prismfrom a side of the fourth
pl ane 23d, 2PA &heneAt FARRBINERUL Tan Bhgreich 379 TRRALR TR By 45 opti cal
axi s 22a of the second rectangular prism22 and a polarization direction
22b of thecpmgptitenpuie®d4®o the second rectangul ar prism 22 is 45 degrees
when the light is transmtted through this polarization filmand inputted
to the second r&beahg@htr rpitsning, from theypesrrdinghanefdintn fg 28L&t t&€hed
to the second .

enhancing effect when transmitted through the polarization

film, and separated into the ordinary ray LI 'and the

extraordinary ray LJ by tﬁe second prism 22. The ordingry ray
LI and the extraorainary ray LJ are diffracted By the grating
24 and separated into the 0 order rays LIO and LJO, the +
primary'rays LI1 and LJ1, and the — primary rays LI2 and LJ2.
However, not less than % secondary rays of the diffraction
rays are neglected;

The light returning from the recording medium 43 is
passed through the composite prism 42, and thereby separated
into six rays including the 0 order ray LIO, the + primary ray
LI1 and the — primary ray LI2 of the ordinary ray LI, and the
0 order ray LJO, the + prithary ray LJ1 and the — primary ray
LJ2 of the extraordinary ray LJ. The separating direction of
the ordihary ray LI and the extraordinary ray LJ and the

"direction diffracted -by the grating 24 are perpendicular to
each other in such a manner thatlthe 0 order ray LJO, the +

primary ray LJ1 and the - primary ray LJ2 of the extraordinary



12 rectangul ar prism 22 is attached on the fourth plane 23d of the
coupled prism?23 to diffract the light emtted fromthe second rectangular
prism 22. In this conposite prism the light inputted fromthe
second pl ane 23b gets the enhancing effect when transmtted through the
pol arization film and then is separated into the ordinary ray LI and the
extraordinary ray LJ by the second prlsnﬁ 2, as shown in Fig.2. The

di LL -and th di L]
di ffract ed ‘B iﬁa@rergﬁ e S aia BP oL Bhar R B0 kB ot i et P TIRE Hier

L3, FEQELZ$ tégpr'ﬁgﬁ*&%@%iﬁaaﬁ§?ra§§€éFa$ﬁgln§f¥fva%tﬁﬁysr2;5 are
Do VS e TS BB anL Ca e e, e
and the extraordinary ray LJ corresponds to the tracking
direction of the recording medium 43 és described above.
The second light detect%ng device 46 for detecting these
six ray is arranged in such a manner that the 0 order rays LIO
and LJO are focused on the second light detecting d;vice 46,
, the + primary rays LIl and LJ1 are focused on a front side of
the second light detecting device 46, and the — primary rays
LI2 and LJ2 are focused on a rear side of the second light
detecting device 48. However, it is allowable that the
focusing positions of the + ppimary rays LIl and 1.J1 and the
focu§ing positions of the — primary rays LI2 and LJ2 are set
reversely. That is, it is allowable that the focusing
‘pésitions of the - primary rays LI2 and ﬁJz are set on the
front side of the second light detecting device 46 and that
the focusing positions of the + primary rays LI1 and LJ1 are
set on the rear side of the second light detecting device 48.
| As shown in Fig.8, the second light detecting device 46
is composed of three-divided photo detectors A, B and C

arranged on an optical axis of the'+ primary ray LJ1 of the

extraordinary ray LJ for detecting the + primary ray LJ1 of



As shown in Figs.5 and 6, an optical pick-up device 31 in accordance with
t'he present enbodinent is suitable for an magneto-optic disk device, an
optical disk device or the like which inputs the light to a recording
medi um 32 such as a magneto-optic disk, an optical disk or the |like and
reads out the signal transmtted fromthk& recordi ng medi um 32 based on
the reflected |ight, and hence serves both as an optical systemfor

detecti RE signal,emtted framthe recordin
12 ecngggugi ,eéif%ﬂ{%ﬁﬁﬁﬂﬁﬂfagy ean@Wo&QtQEFF%é°§ PoBGEPREEI PR BN and

as an optical, system.for ecting.a trackin error, ' . _This optical

pi ck-up devolpctelcz:/‘s'(s)lrrpar’filsseso,fdgc SsHokA TR §37, %Ié PEghitesBhfinany Foy LI

emtting a ] ase conposite P{prism42 arranged, as nentioned above,
‘{ HMEgHt

| i ght, :
in such a manné et‘telnca 1ng ﬂté“ﬂ ds&@F e Lidd Ofr GAFt ABIEPRRY S¥rkkr 41 is

in ted o - '
put three—divided photo detectors E, F.and G arranged on an
'optical axis of the - primary ray LIZ2 of the ordinary.ray LI
for detecting the — primary ray LI2 of the ordinary ray LI, a

photo detector H arranged on an optical axis of the — primary

‘s

ray LJ2 of the extraordinary ray LJ for detecting the -
primary ray LJ2 of the extraordinary ray LJ, a photo detector
I arranged on an optical axis of the 0 order ray LJO of the
extraordinary ray LJ for detecting the 0 order ray LJO of the
extraordinary ray LJ, and a photo detector J arranged on an
optical axis of the 0 order ray LIO of the ordinary ray LI for
detecting the 0 order ray LIO of the ordinary ray LI.

Further, Fig.8 shows an example of a spot pattern and a
polarization condition of eac£ of the rays at light receiving
surface of the second light detecting device 46. That is, the
spot pattérn of each of the rays is shaped in a point for each
of the 0 order rays LIO and LJO of the ordinary ray LI and the
extraordinary ray LJ; since they are focused og the light
receiving surface of the photo detectors I and J, and is
shaped in & predetermined expanse for each of the + primary

rays LI1 and LJ1 and the — primary rays LI2 and LJ2 of the



fromthe first plane 23a, a lens 44 for converging the |ight
the second plane 23b of the conposite prism42 on the recordi

emtted from
ng surface

43a of the recording nmedium43, a first |[|ight detecting device 45 for
detecting the light emitted from the third plane 23c of the conposite
prism42, and a second |ight detecting degice 46 for detecting the |ight

emtted from the fourth plane 23d of the conposite prism42.

In this

optical pick-up device, the laser light emtted fromthe |ight source 41
in order t®nda@routtavhéd Isiagalt her gt repedisesydray hddi 8RS ey s t ed
fromthe first plane 23a to the conposite prism 42, which separates the
i nputted | & foqufed iomt 3 hehd igihghrengiivhngsspefpeet efl bhe poalid zati on
film surface 23e of the conposite prism42 and then emtted from the
second pl are 23 orand .t e anidgigt, Whiecphpg ot danenptored, the opita he

pol arization fil msurface 23e of the conposite prism42 and then emtted

fromthe tMeategdlomse E23F and G and the photo detector H. The

polarization direction LIla for the ordinary ray LI and the

polarization direction LJa for the extraordinary ray LJ are

perpendicular to each other.

M

The three-divided photo detectors A, B and C for

detecting the + primary ray LJ1 of the extraordinary ray LJ

and the three—-divided photo detectors E, F and G for

detecting the — primary ray LI2 of the ordinary ray LI are

arranged in such a manner that centers of the spots are

positioned on the photo detector B and the photo detector F

which are centered respectively, when the focusing and the

tracking to the recording medium 43 are normal.

When the light quantities detected by the photo

detectors

A, B, C, D, E, F, G, H, I and J constituting the second light

detecting device 46 are referred to as a, b, c, d, e, £, g, h,

i and 3, the RF signal from the recording medium 43,

the

focusing error signal and the tracking error signal are

obtained as described below.

That is, the focusing error signal is obtained by-.the

following equation (1).



14 The light emtted fromthe third plane 23c of the conposite prism
42 is detected by the first light detecting device 45. The first |ight
detecting device 45 is provided wth a photo detector and.is used to

nmoni tor power of the laser light emtted-fromthe |ight source 41. That

is, the first light detecting device 451%etects quantity of the |ight
emtted fromthe third plane 23c of the conposite prism42, and controls

t he power of the laser light emtted fromthe |ight source 41 based on the
detected quantity of FepesipghErroscSigngl theldpowet oftk tie {%ager M dHt can
be always controlled at a suitable |evel. On the other hand, the

light enitted ffdm the second " plane 23b of the conposite prism42 is
converged on the recording surface 43a of the recordi ng medium 43 by the
|l ens 44. The | Fghthppputbedtrack hegrecoedi abgmeli uindat i edmdit itged above
is reflected fromthe recordin? medi um 43 and returned again to the
conposi te felsawingt heoughiehe(?bnss4ghe mpehree Uy rsigmk- which is
reflected by the recording nedium 43 as nentioned above is inputted to the -
conposite prism 42 fFoackihe BecondSpgamk 23ba -ane) pasised tédr ough the first
prism 21,

(2) N

When the magnetp—opt{c disk and the like are used as the
recording medium, and this optical pick—up device i;‘applied
to the magneto—optic disk device'and the like for ?eading out
the RF signai based on polarization condition of the light
reflected from the recording medium, the magneto—optic signal
which is a reconstruction signal is obtained by difference
between the light quantity of the ordinary ray LI and that of
the extraordinary ray LJ in which the ordinary ray LI and the
polarization direction are perpendicular to each other.
Therefore, the magneto—-optic signal can be obtained by the
following equation (3).

Optical—-Magnetic Signal = (i + h) — (i + d)
.. (3) |

Further, when the magneto—optic disk and the like are

used as the recording medium, and this optical pick-uﬁ device

is applied to the magneto—optic disk device and the like for

reading out the RF signal based on strength of the light



the polarization film the second prism 22 and the grating 24, and emtted
froma side of the fourth plane 23d, and detected by the second |ight
detecting device 46. As described | ater, :

15 a tracking direction of the recordipng nmedium43 is perpendicular to a
separating direction of the ordinary rayzﬁl and the extraordinary ray LJ
whi ch are separated by the conposite prism42. The light returning
fromthe recording medium 43 gets the enhancing effect when transnmitted
through theepokatédation thél fecondisenmedied, i theo tiwhtorsdigmarly whayghLksand
the extraordinary ray LJ by the second prism 22. The ordinary ray LI and

the extraoggdenab¥ohdy¥ridtdsf dighsncti edobyaided gating f24 oaricgsepar at ed
into the O order rays LIO and LJO, the + primary rays LI1 and LJ1, and the

- primary eguathbg @mg,LJZ. However, not |ess than ‘secondary rays of the
diffraction
Light Signal = (i + h) + (i + d)
(4)

However, in the equations (3) and (4}, h and d are not
always necessary. The magneto—optic signal and thenlight
signal are obtained by the following equations (5} and {(6).

Optical—-Magnetic Signal = i — § —

(5)

Light Signal = 1 + j
. .(8)

Each of the phbto detectors I and J for detecting the O
order rays LIO and LJO, each of which is of a center at the
time of detecting the RF signal, is composed of a single photo
detector and not composed of the divided photo detector.
Accordingly, there is an advantage that noise is hardly
génerated when the 0 order rays-LIO and LJO are detected, and
hencé this optical pick—up device can detect the RF signal
highly sensitively.

Incidentally, in the above mentioned embodiment, although

the bhoto detectors I and H are provided separately from each

other, it is allowable that .they are integrated into the



rays are negl ected. The light returning fromthe recordi ng nedi um 43
15 passed through the conposite prism42, and thereby separated into six
rays including the O order ray LIO, the + primary ray LI1 and the -
primary ray LI2 of the ordinary ray LI, and the O order ray LJO, the +
primary ray LJ1 and the - primary ray .LJp of the extraordinary ray LJ. The
separating direction of the ordinary ray LI and the extraordinary ray LJ
and the direction diffracted by the grating 24 are perpendicular to each
ot her in saéhgidenahpke dbbecthe. 0 Dinelrarhy, L0 havsh Lheprmihedioy ray LJ1 and
the - primary ray LJ2 of the extraordinary
16 ray LJdatectarstédabiiolv é¢he Provided ragpdidte ihel mompraadr wthayr, Lkl and
the - primary ray LI2 of the ordinary ray LI, - respectively. The separating
direction 0% ahéoeadimatiatayhéy aﬁﬂdlﬁhegﬁatéﬁﬂimhdﬁﬂberiﬂnglb @hortes ponds
to the tracking

detector.

Further, in the above mentioned embodiment, the tracking
direction T of the recording medium 43 is adapted to be the

separating direction of the ordinary ray LI and the

extraordinafy'ray LLJ. However, it is allowable the tracking
direction T of the recordiﬁg medium 43 is adaptéd to be
.perpgndicular to the separating direction of the ordinary ray
LI and the extraordinary ray LJ. On this ogcasion, the
signals except the tracking error signal can be detected
similarly to the case of the above mentioned optical pick-up
device. However, in order to detect the tracking error
signal, it is necessary that the photo detector D is made ihto
a. two—divided photo detector composed of the photo detectors
Di and P2 and that the photo detector H is made into the
t&o-divided photo detector compqsed of the photo detectors H1l .
and H2, as shown Fig.3. When the light quantities detected
by the photo detectors D1, D2, Hl and H2 are referred to as
dl, 42, hl and h2, respectively, the trécking error signal is
obtained by the following equation (7) as the push-pull

signal.



direction of the recording nedium 43 as descri bed above. The second
| i ght detecting device 46 for detecting these six:ray is arranged in such
a manner that the 0 order rays LIO and LJO are focused on the second |ight
detecting device 46, the + primary rays LI1 and LJ1 are focused on a front
side of the second light detecting deviceg,46, and the - primary rays LI2
and LJ2 are focused on a rear side of the second |ight detecting device
46. However, it is allowable that the focusing positions of the + prinary
rays LI1 and LJ1 andTrisekingclsrag poeneions(df thé2) privary hdys LI 2 and
LJ2 are set reversely. That is, it is allowable that the focusing
posi tions ofwtﬂé?- primary rays LI2 and LJ2 are set on the front side of
the second |ight detecting device 46 and that the focusing positions of
the + primary r&psther,add the¢ abeveswenbhonhd embedinert ofthdhe second
| i ght detecting device 46. As shown in Fig.8, the second Iight
det ecti ng de®vecetddg s reokposedfothehoedidavydedy phbtondletlexzt ors A, B and
C arranged on an optical axis of the + primary ray LJ1 of the
ext r aor di namt ragydihafryr rdgt &0t ingatihptedptonae ypeayehdicwlfar to the
direction diffracted by the grating 24. However, as shown in
Fig.10, it is allowable that the grating 24 is rotated by 80
degrees to match the separating direction of the ord{nary ray
LI and the ext}aordinary ray LJ with the direction diffracted
by the grating 24 so that the 0 order ray LIO, the + primary
ray LI1 and the — primary ray LI2 of the ordinary ray LI, and
the 0 order ray LJO, the + primary ray LJ1 and the — primary
ray LJ2 of the extraordinary ray LJ are emitted in a line. On
this occasion? as shown in Fig.l1ll, the rays emitted through
the grating 24 from the composite prism 45 are aligned in a
line in the order of the - primary ray LI2 of the ordinary ray
LI, the — primary ray LJ? of the extraordinary ray LJ, the O
ofder ray LIO of the.ordinary ray LI, the O order ray LJO of
the extraordinary ray LJ, the + primary ray LI1 of the
ordinary ray LI and the + primary ray LJ1 of the extraordinary
ray LJ. At this time, as shown in Fig.12, the respective
photo detectors A to J in the second light detecting device 45

are arranged in a line so as to correspond to these six rays,



17 the extraordinary ray LJ, a photo detector D arranged on an opti cal
axis of the + primary ray LI1 of the ordinary ray LI for detecting the +
primary ray LI1 of the ordinary ray LI, three-divided photo detectors E, F
and G arranged on an optical axis of the - primary ray LI2 of the ordinary
ray LI for detecting the - primary ray 22 of the ordinary ray LI, a
photo detector H arranged on an opti.cal axis of the - primary ray LJ2 of
the extraordinary ray LJ for detecting the - primary ray LJ2 of the

ext r aor di sar yhedy the RE phensldetbet bpcusing rabgal FH Al HhtireaKk DG s of
the O order ray LJO of the extraordinary ray LJ for detecting the O order.
ray LJO ofrirhe ségnedocdprnieydesgctgd ahdi haphote detectore Jh 2hP9&d on an
optical axis of the O order ray LIO of the ordinary ray LI for detecting
the 0 ordeentdpniedOopt ické pidknupydemjcel. HoweveryrEherl2 mhpws fMows an
exanpl e of a spot pattern and a polarization condition of each of the rays

at |ight reesipliengn a case .where the tracking direction T of the
recording medium is adapted to be the direction in which the
respective photo detectors A to J are aligned. When the
tracking direction T of the recording medium is adapted to be

A

perpendicular to the direction in.which the re#pectivé photo
detectors A to J are aliéned, as mentioned abovél it is neces-—
sary that each of the photo detectors D and H is the
two—-divided photo detector type.

Fdr?her, In the above mentioned embodiment, the grating
24 is attached to the side of the fourth plane 23d of the
composite prism 42. However, it may be attached to the side
of the second plane 23b as shown in Figs.13 and 14. On this
occasion, the light reflected from the recording medium 43 is
diffracted by the grating 24 and separated into the 0 order
ra& Lo, the + primary ray L1 and the — primary ray L2, as
shown in Fig.13. After that, as shown in Fig.14, these three
rays are separated into the ordin;ry ray'LI and the
extraordinary ray LJ, respectively, by the second rectangular

prism 22. Then, they are separated into six rays similarly to

the case of the above mentioned optical pick—up device.



surface of the second |ight detecting device 46. That is, the spot pattern
of each of the rays is shaped in a.point for each of the O order rays LIO
and LJO of the ordinary ray LI and the extraordinary ray LJ, since they
are focused on the light receiving surface of the photo detectors | and J,
and is shaped in a predeterm ned expansgqfor each of the + primary rays
LI'1 and LJ1 and the - primary rays LI2 and LJ2 of the ordi nary
ray LI and the extraordinary ray LJ, since they are not focused on the
light receiving fiitfhede df tthe pleve mgatdenedsemboRimadtC, ai heoptiotthe
detector D, the photo detectors E, F and G and the EhOtQ detector H The
pol ari zat i ont &t &QUTG® 14la ftdke coapresditgapryismy4Rl, ahd fhestpbight zation
direction LJa for the extraordinary ray LJ are perpendicular to each
ot her. detped ing devdiosi d8d apdottbedseeondr $ightBdahdcCingrdevice 46

are provided individually, these members may be constituted'

unitedly. Actually, for example, as shown in Fig.l15, a light

source 51, a composite prism 52, a first light detecting

device 53 and a second light detecting device 54 are attached

to a single base plate 55, and then these members are

integrated with each other. Hence, the light e&itted from the

composite prism 52 is focused on a recording surface 57a of a

recording medium 57 by a lens 56 similarly to the case of the

above mentioned optical pick-up device.

In Fig.16, thus-united member is illustrated as an

enlarged drawing. As shown iﬁ Fig.16, a shape of the

composite prism 52 is trapezoidal so as to form a suitable

optical path. That is, the composite prism 52 employs a

parallelogram type of a first prism 81 instead of the first

rectangular prism 21, and a trapezoid type of a second prism

62 instead of the second rectangular prism 22. Then, so as to-

make a general shape of the composite prism 52 trapezoidal,

the first prism 61 is adhered to a sloping surface of the

second prism 62 through polarization film (not shown), and a

grating 63 is attached to a location, near the first prism 51,



detecting the + primary ray LJ1 of the extraordinary ray LJ and the
t'hree-di vi ded photo detectors E, F and G for detecting the - primary ray
LI2 of the ordinary ray LI are arranged in such a nmanner that centers of
the spots are positioned on the photo de&gctor B and the photo detector F
whi ch are centered respectively, when the“Pocusing and the tracking to the
recordi ng nmedium 43 are nornal. . When the light quantities detected by

the photo detectors A . B, Db E, F, G H 1| and J constituting the
second |igh b%lte’i%t?‘ffgf%“e?/icsc@z%f e rereande@rigma§2a, Bhig tgadezojd g,

h, i and gﬁ thefaﬁésh?nal fromthe recording nedium43, the focusing
error signalPanrd t He® tTHRRG Ft RS idndis &tdachsdatRedhgsPasecrinky
bel ow. That is, the focusing error signal is obtained by the

fol | owi ng %%L%&ikﬁqusqu 52A and 52B of the bottom surface 52a qf the
trapezoid.

The light source 51 is attached to the base plate 55 in
such a manner that the laser light from the light source 51 is
reflected at once at a mirror 55a.on the base plate'55 and
then inputted to face 52d of the first prism 61 of the
composite prism 52a. Further, the first light éetecting
device 53 is attached to a iocation opposed to.the sloping
surface 52b of the cémposite_prism 52 and also a side of the
bottom surface 52a of the composite prism 52, on the base
plate 55, for detecting the light emitted from the composite
prism 52 without passed thgough a grating 63. .On the other
hand, the secondllight detecting device 54 is attached to a
location opposed to upper surface 52¢ of the composite prism
§2 and also a side of the bottom surface 52a of the composite
pfism 52, on the base plate 55, for detecting the light
emitted from fhe composite prism 52 through the grating 63.

‘In this way, when the light source 51, the composite
prism 52, the first light detecting device 53 and the second

light detecting device 54 are attached to the single base

plate 55, and then these members are integrated with each



Focusing Error Signal = (a+c¢c - b) - (g+e-1f) ... (1) Furt her
t-he tracking error signal is obtained by the follow ng equation (2) as the
push-pul | signal. Tracking Error Signal = (a - c) + (e - Q)
(2) When the magneto-optic disk and the |ike are used as the
recording medium and this optical pick-yg device is applied- to the
magnet o-opti ¢ di sk device and the |like for readi'ng out the RF signal based
on pol arization condition of the light reflected fromthe recording
medi um  t et heagnéthe &t isd asiegndiromatingh re§oad i BEoRE R ¥Rt PO EFGnal i's
obtai ned by difference between the |light quantity of the ordinary ray LI
and that dfocusiamgeentesy diigpal eag the §raskdRSt F&8BRYI RARyPFadet C%ﬁ% t he
pol ari zation direction are perpendicular to each other. Therefore, the
magnet o- optinei lsimnalt ccdmebe actet aifnddiebypbove mestieneAgoegliast onl ¢igyur
Optical -Magnetic Signal = (i + h) - (i + d) (3) Further, when the
magnet o- opdewiad sk and the |ike are used as the recording nmedium and this
opti cal pick-up device

Further, in the above mentioned embodiment, one laser

light is inputted to the recording medium. However, the

preseﬁt invention can be applied to the so—called three spot°

s

method in which the tracking error is detected by inputting
three laser lights to thé recording hedium. )

In a case where the present invention is applied to the
three spot method, for example, as shown in Fig.l1l7, a second
grating 73 is preferably arranged between a light source 71
and a composite prism 72. Then, the laser light is separated
into.the éhree laser lights by the second grating 73.

Further, in a case where the respective members are integrated
with each other as described above, the second grating is
preferably arranged on an optical axis connecting the second
gréting to the light_source and the éo;arization film.
Actually, for example, as shown in Fig.18, the second grating
T3a is preférably attached to A side of the first pfism 81 on
the bottom surface 52a of the composite prisﬁ 52, or the

second grating 73b is prefgrably attached to the sloping

surface 52d on a side of the first prism 81 of the composite



is applied to the magneto-optic disk device and the like for reading out
t'he RF signal based on strength of the |ight

20 . reflected fromthe recording nmedium the light signal which is the
reconstruction signal is obtained by the gollomdng equation (4).

Light Signal = (i + h) + (i + d) (4? However, in the equations
(3) and (4), h and d are not always necessary. The nagnet o-optic signal
and the light, signal are obtained by the follow ng equations (5) and (6).
Opti cal - MagAet™ 3Signal = i - j .. (5) ~ Light Signal =i +j
... (6)

At this time, the spot pattern on the second light
detecting device is as shown in Fig.19. The separating
direction of the ordinary ray and the extraordinary ray is
adapted to be same as the direction diffracted by the grating
63 of the composite prism 52. The tracking direction T of the
recording medium 57 is adapted to be _perpendiéular_to this
direction. ‘

As shown in Fig.19, the 0 order ray of the—light
diffracted by the second grating 73a {(or 73b) is separated
into the 0 order ray LIO, the + primary ray LI1 and the -
primary ray LI2 of the ordinary ray, and the 0 order ray LJO,
the + primary ray LJ1 and the — primary ray LJ2 of the
extraordinary ray by the comﬁosite prism 52, and inputted to
the photo detectors A to J, similarly to the case of the above
mentioned embodiment. The + primary ray of the light
diffracted by the second grating 73a (or 73b) is separated
into six rays L10, L11, L12, L1i3, Li4 and L15 by the composite
prism 52, and the - primarylliéht is separated into six rays
L20, L211, LZZ, L23, L24 and L25 by the composite prism 52.
Thén, they are inputted to both sides of the 0 order ray LIO,

the + primary ray LI1, and the — primary ray LI2 of the

ordinary ray, and the 0 order ray LJO, the + primary ray LJ1



Each of the photo detectors | and J for detecting the O order rays LIO and
LJO, each of which is of a center at the tinme of detecting the RF signal,

i s conposed of a single photo detector and not conposed of the divided
photo detector. Accordingly, there is an advantage that noise is hardly
generated when the O order rays LIO and L¥B are detected, and hence this
optical pick-up device can detect the RF signal highly sensitively.

I ncidentally, in the above nentioned enbodi ment, although the photo

det ect or s andartdreHame imeavi ded &dgapidt Ehy £rOARRBEAN2BYhERY it is all owabl e
that they are integrated into the

21 si nglrespiesttd védtvect or. Similarly, although the photo detectors J and
D are provided separately fromeach other, it is allowable that they are
i ntegrated i nt ®nt Kéisi ogicasilont, 0 indshecsecond light detecting device

54, there are disposed, on both sides of the photo detectors I
and J, the photo detectors K and L for detecting % primary

, rays L12, L13, L22 and L23 of the light diffracted by the

| second grating 73a (or 73b), in addition to the aboYe
mentioned photo detectqrs A to J. In the example shown in
Fig.19, since the tracking direction T of the rééording medium
57 is adapted to be perpendicular to the direction diffracted
by the grating 63 of the composite ‘prism 52, the photo
detector D is constituted by the two-divided photo detector
composed of the photo detectors D1 and D2, and the photo
detector H is constituted by the two-divided photo detector
composed of the photo detectors H1 and H2.

| The photo detectors A to J detect the 0 order rays LIO,

LI1, LI2, LJO, LJ1 and LJ2 of the light diffracted by the
sécond grating 73a (or 73b). Further, the photo detector K
detects the 0 order ray L12 of the ordinary ray and the 0
order ra& L13 of the extraordinary'ray by means of the
_composite prism 52, in the +'primary ray by means of the
second géating 73a (or 73b). Furthermore, the photo detector

L detects the 0 order ray L22 of the ordinary ray and the O



Further, in the above nmentioned enbodi ment, the tracking direction T of
t-he recording nedium 43 is adapted to be the separating direction of the
ordinary ray LI and the extraordinary ray LJ. However, it is allowable-the
tracking direction T of the recording nedium43 is adapted to be
perpendi cular to the separating direction2ef the ordinary ray LI and the
extraordinary ray LJ. On this occasion, the signals except the tracking
error signal can be detected sinmlarly to the case of the above nentioned
optical piekdgs ra@gvieé@d. ofohbeeextrposidepryoraet REtmedes t3hckihg error
signal, it is necessary that the photo detector Dis nmade into a.
t wo- di vi degopipeisd t@ePEdsar S8onpostleof PRéMpRBt BEYePBCRIR™TS O Wil D2 and
that the photo detector His made into the two-divided photo detector
conposed ofsecihadpigaied idet @8eoferHI3band H2, as shown Fig. 9. Wen the |ight
gquantities detected by the photo detectors D1, D2, Hl and H2 are referred
to as dl, d2, Wt &hdsh2imeespbet RFekjgnehefroackhagreeending gredivm 57
obtained by the followi ng equation (7) as the push-pull signal.

and the focusing error signal are similar to the case of the

above mentioned embodiment. However, as for the tracking
error, it is possible to seﬁarately extract the trg?king error
signal and the push—-pull signal. That is, when the 1ight.
quantities detected by. the photo detecto}s D1, 52, Hl, H2, K
and L are referred to as di, 42, hl, h2, k and 1},
respectively, the tracking error signal is obtained by the
following equation (8), and the push—pﬁll signal is oStained
by the following equation (9).
Tracking Error Signal = {(k - 1)

... (8)

| Push-Pull Signal = (d1 - d2) + (hl + h2)

(9)

As apparent from the above explanation, the optical
piqk—up device in accordance with the present invention can
constitute the optical syste# having the small number of the
parts and the short optical path without employing the
hologram optical element haviné a polarization selection

property. Therefore, the present invention can provide the



22 : Tracking Error Signal = (dl - d2) + (hl - h2) (7)
Further, in the above nentioned enbodi nent, the separating direction of
the ordinary ray LI and the extraordinary ray LJ is adapted to be
perpendicular to the direction diffracted by the grating 24. However, as
shown in Fig.10, it is allowable that thgograting 24 is rotated by 90
degrees to match.the separating direction of the ordinary ray LI and the
extraordinary ray LJ with the direction diffracted by the grating 24 so
that the 0°BFder!lraichtep deice prhigdr yis mipigturdged ged isrilpdr yoray LI 2
of the ordinary ray LI, and the O order ray LJO, the + primary ray LJ1 and
the - prinBF9duedy8IPSHf the extraordinary ray LJ are enmitted in a |ine.
On this occasion, as shown in Fig.1l1l, the rays emtted through the
grating 24 fronThtertospobiinvertiom 45 areg dlimjried ite 4he iapevien t he order
of the - primary ray LI2 of the ordinary ray LI, the - primary ray LJ2 of
t he extraodeéaniyed agmbJdimgret9), but various modifications thereof can

be made within the scope of the appended claims.



order of thmmary ray LI, the O order ray LJO of. the

extraor m&m e + primary ray LI1 of the ordinary ray LI and the
+ primary extraordinary ray LJ. At this time, as shown in
Fig.12, the respécthe* photo detectors Ato J in the second |ight

det ectr ng device 45 are arranged in a |ligg so as to correspond to these

Si x rays, _ 23 so that the RF
signal, t ;ocussi n 15i al] _and the tracking error signal can be detected
simlarly ove ment i oned optical pick-up device. However,

Fig.12 shows an, exa ' re the tracki i.rection of .th
regordi ng mediuhiis %ﬁcf?]o P\i cﬁeervelcctel cfr a\%ﬁr SR EnE" ngbé'&lr ve
phot o detectors to J'are ned, , When t he tra,ckr ng directi of the
recor di ng HeEPURTHS %dﬁ?)‘f‘eﬁ‘?’c'bgﬁ’éed‘r}e‘r‘ i9qhent 1§ #hé edivrie |15HI| n whi ch

the respective ghoto detectors Ato J are aligned, as_nentiagned above, it
i s neces- reflected from the recording medium and thereby reading out a

signal from said recording medium, comprising:
a light emitting means for emitting a laser light;
a first optical element made of non-axial crystal
" materidl to whichlseid light emitted from said ligh;‘emitting
means is inputted; i

a second optical element made of uniaxial crystal
material adhered to sa;d first optical element through
polarization film;

a first detecting means for detecting the light passed
through said second optical element, after the light emitted
from said light emitting means is reflected'qn said
polarization film through said first optical eleﬁent, and the
light reflected on said polarization film is radiated onto the
recording medium, and the light reflected from said recordipg_
medium is inputted again to said first optical element and is
also transmitted trough said polarization film and inputted to
said second optical element;

a grating disposed on an optical path-of the light

reflected from said recording medium; and



grating 2 the side of the fourth plane 23d of the
conposite prism 42" Hewever, it may be attached to the side of the second
pl ane 23b as shown in Figs.13 and 14. On 3k#is occasion, the |ight
reflected fromthe recording nedium43 is diffracted by the grating 24 and

separated into the O order. ray Lo, the + pri.mary ray and.the - primry
Fay L, as | shotro s o grated G anh whebetoune ey, B ATt PRy co

rays are separajed into.the ordinary, ray LI t he, extraqrdinary,ray. LJ,
respecti vefgfdbiylgrﬁéa %%%:%ﬂldn% e’?:‘iae{hsgdlSara/asﬁreldz%q'ff.ug?hesﬁ,ldt %éffsélr 8¥§éﬁé} at ed
USRI - Si L2 nd 05 48 SRR P t%Q%\é%hn%%tildo%ggﬁﬁgt?%ig?lﬁnfhgk_ P

above nentioped. enbod| nent, althaugh the
f?Pm is ra {ate throughgéaid second optical element.

sary that t_@“bﬁﬁtoxdet ectors Dand His the two-divided phot o
det ect or { Il [l"/wm Qer, In the above nentioned enbodi nent, the
4

2. An optical pick-up device as defined in claim 1,

wherein
said first optical element is shaped in parallelogram, and
said second optical element is shaped in trapezoid.

3. An optical pick-up device as defined in claim 1,

wherein said first detecting means and said second detectiﬂg

means are disposed on the same plane.

4. An optical pick-up device as defined in claim 1,
wherein said optical pick—up device further ' comprises a second
grating disposed in an optical path of said first optical

element.

5. An optical pick—up device as defined in claim };
wherein means for detecting respective 0 order rays,
respective + primary rays and respective — primary rays which
are separated through séid second opti;al element and

diffracted through the grating comprises:



| i ght source 41, the conposite prism42, the first light detecting device
45 and i detecting device 46 are provided individually,

t hese n¥mmmmwggﬂstl tuted wunitedly. Actually, for exanple, as shown
in Fig. ¥5,ca il s rce 51, a conposite prismb52, a first |ight

detecting device 53 and a second |ight d& ecting device 54 are attached
to a single base plate 55, and then these nenbers are integrated with each

other. Hence, the |ight emtted fromthe conposite prism52 is.focused on
a recording surfaBBo59a98fegtoFeEor aipberbiRgnt sy hyPH9ede e s larly to
the case of the .above nentioned optical pick-up device. In Fig. 16,

t hus- uni t e8THERBEY F&Yi||ustrated as an enlarged drawing. As shown in
Fig.16, a shape of the conposite prism52 is trapezoidal so as to forma
suitabl e optic#l PBath. dvhactps, feRedebrpbingetp? i AT RM0RS &0
paral l el ogramtype of a first prism61 instead of the first rectangular
prism 21, &Adracrfaparyi 82¥ype of a second prism 62 instead of the second
rectangul ar prism 22. Then, so as to nmake a general shape of the conposite
prism52 trapezéi §hree—dhgifipdsphptpsaebecterafiverdRt et r&IG my surface
of the second prism 62 through polarization film (not shown), and a

primary ray of the ordinary ray; and

a three—divided photo detector for detecting the +

*s

primary ray of the extraordinary ray.

6. An 6§tical pick—up device as defined in claim 5,
wherein said optical pi;k—up device comprises a two—divided
photo detector_for detecting the + primary ray of said
ordinary ray, and a two-divided photo detector for detecting
thé ~ primary ray of said extraordinary ray.

7. An optical pick—up device as defined in claim 1,
wherein said grating is arranged on said first optical

eiement.

8. An optical pick4up'device as defined in claim 1,
wherein said grating is arranged on said second optical

element.



grating 63 is attached to a location, near the first prism 51,

25 of b lﬂﬂl lH of the second prism62. This trapezoid type of
t he conpo attached to the base plate 55 at both ends 52A
and 52B of 'thé bottom surface 52a of the trapezoi d. The |ight source

51 is attached to the base plate 55 in sucB4a manner that the |aser |ight
fromthe |ight source 51 Is reflected at once at a mrror 55a.on the base

plate 55 and then ip {)ﬁ P %9&?—-?%%130 a’et r,sdlrye&g &4, %ggtsl

conposite prlsn152a evi ce

ttached t I t h I f 1% t
i om oo nhatm 8a%Y! %.”539%?3?%% "?%%ttﬂaﬁ%rﬁaﬂ'r s‘éﬂ‘f t%ﬁ%r%onpgg. st
55, for ctln

52, on the b e hell en1 ted framthe
conposite © ??Sﬁ%g &f?ﬂoh? pﬁ%%% the J %él %ﬁfr Y G L8 PREr &
signal from said recording medium, comprising:

a light emitting means for emitting a laser ligﬁt;

a first optical element made of non-axial crystal
material to which the light emitted from said light emitting
means is inputted; | “‘

a second optical element made of uniaxial crystal
material adhered to said first optical element through
polarization film;

a grating for diffracting an extraordinary ray and an
ordinary ray, after the light reflected on the polarization
film through said first optical element is radiated onto the
recording medium, and also the light reflected from said
recording medium is inputted again to said polarization film
through said first optical element, and transmttted through
said polarization filﬁ and inputted to said second optical
element, and then separated into the extraordinary ray and the
ordinary ray'through said‘second optical element;

a first detecting means for detecting O order ray, +
primary ray and — primary ray which are diffracted through

said grating; and



hand, the second |ight detecting device 54 is attached to a |ocation
opposed tﬂmmmmﬂ'u}Wﬂlﬁzc of the conposite prism 52 and al so a side of
the botto the conposite prism52, on the base plate 55,
for detecting®the I glit *enitted from'the conposite prism52 through the

grating 63. In this way, when the |igs% source 51, the conposite
prism52, the first light detecting device 53 and the second |ight

detecting devi ce QA GHE ALAMNGE TR e wHelia RASE1i1RhR! BnRBLedndrbhien
t hese nenbers are integrated with each

26 ot herg, e RS A ¢ il MedadS 1180 ValiiBE HEdhyBLRE shh8 £ipcHsi ng error
signal and the tracking signal can be detected simlarly to the case of

the above JEd e ARl Cand! e R erle ' riGmicteq EHELIEE: shigthe above
menti oned enbodi ment, one | aser Ilé%t is Tnputted to the recordi ng nmedi um
However, tggﬁarization film is radiated through said second optical

element.

10. - An optical pick—up device as defined in claim 9,
wherein '

said first optical element is shaped in parallelotgram, and

said second optical element is shaped in trapezoid.

11. An optical pick~up device as defined in claim 9,
wherein said first detecting means and said second detecting

means are disposed on the same plane.

12. An optical pick-up device. as defined in claim 9,
wherein said optical pick-up device comprises a second grating

disposed in an optical path of said first optical element.

13. An optical pick—up device as defined in claim 9,
wherein means for detecting respective 0 order rays,
respective + primary rays and respective — primary rays which

are separated through said second optical element and

v
.,



pr esent i n_can be applred to the so-called three spot nethod in
whi ch the{H ’””ns detected by inputting three laser lights to
the recor In a case where the present invention is

applied to the three spot method, for exanple, as shown in Fig.17, a
second grating 73 is preferably arranged Between a light source 71 and a
conposite prism72. Then, the laser light is separated into the three

| aser I|gh&§f£%a£pgdseﬁpg€% r@ﬁé 73PHgggnﬂ§ Jd.n a case where the

respective ienbéers are 1n grate C ch%er as descri bed above, the
second grating is ged. on an tical IS S cting t he
second gratlng tghgg ?lgﬁ% {% ?&F??ﬁ“%qﬁstﬁgéFion flgn%% kCtuaIIy
for exanple, as shown in Fig. 18 the second grating 73a is preferably

attached tB8F438PHE E6FVthe first prrsn161 on the bottom surface 52a of the
conposite prismb5 Seco d grati 73Db |s(freferabl attached to
r

he
t he sl opi ng su?fﬁé%ggzé BﬁC59§| o?etﬁ% t?gsﬁh?) SRET FiE%t R E8nposite
extraordinary ray;
a three—divided photo detector for detecting the -
primary ray of the ordinary ray; and

a three—divided . photo detector for detecting the +

primary ray of the extraordinary ray.

14. An optical pick-up device as defined in claim 13,
wherein said optical pick-up device comprises a two-divided
photo detector for detecting the + primary ray of said
ordinary ray, and a two—divided photo detector for detecting

the — primary ray of said_extraordinary ray.



27 prism 52. At this tinme, the spot pattern on the second |ight
detecting device is as shown in Fig.19. The separating direction of the
ordinary ray and the extraordinary ray is adapted to be sane as the
direction diffracted by the grating 63 gfzthe conposite prism52. The
tracking direction T of the recording nedium57 is adapted to be

per pendi cub®@rIcaLt PIEK-UPr BEVIOR. COMPOSEPSOB hoUMPOSTTE gpREsMt he O order ray
of the |i ghADE]DOFf DHERXAARY CRNSTARCAND NORLAXUALS3@RYSTAL3D) is separated
into the O order ray LIO, the + primary rtay LI1 and the - primary ray LI2
of the ordinary ray, and the O order ray LJO, the + primary ray LJ1 and
the - primpgrrayTlJ2 of the- extraordinary ray by the conposite prismb52,
and inputted to the photo detectors Ato J, simlarly to the case of the
above nention i t, +_ prj Yo Of it T4, d by
t he second gr ate‘?ngngggé%@p ﬂg S}Psmge Ig?\g%/d%ﬁa |x{r)rtool;ttshfbxii}!rg‘&sd{ué>f df?%k%L 12,

L13, L14 angm5%§syxgthecgggg

££eprism in which a prism made of
non—axial crystal and a prism made of uniaxial crystal are
adhered to each other and a grating, and separating into an
extraordinary ray and an ordinary ray by means of tﬁe prism

made of the uniaxial crystal, and further diffracting each of
the extraordinary ray and the ordinary ray to o order ray, +
primary ray and — primary ray by means of the grating, and

then carrying out an optical detection based on the above men-

tioned diffracted light.

FIGURE 7



prism52, and the - primary light is separated into six rays L20, L211,
.22, L23, L24 and L25 by the conposite prism52. Then, they are inputted
to both sides of the O order ray LIO, the + primary ray LI1, and the -
primary ray LI2 of the ordinary ray, and the O order ray LJO, the +

primary ray LJ1 1/12 28 and the -
primary ray LJ2 of the extraordinary ray, respectively. On this
occasion, in the second |light detecting device 54, there are disposed, on
both sides of the photo detectors | and J, the photo detectors K and L for

detecting primary rays L12, L13, L22 and L23 of the light diffracted by
the second grating 73a (or 73b), in addition to the above nentioned photo
detectors Ato J. In the exanple shown in Fig.19, since the tracking
direction T of the recording medium 57 is adapted to be perpendicular to
the direction diffracted '
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by the grating 63 of the conposite prismb52, the photo detector Dis
constituted by the two-divided photo detector

detectors D1 and D2,

t wo- di vi ded photo detector

and the photo detect-or

and LJ2 of the light diffracted by the. Zd

conposed of the photo
His constituted by the

L1, LIZ2,
d grating 73a (or 73b).

conposed of the photo detectors Hl and H2.

The photo detectors Ato J detect the O order rays LIO, LJO, LJ1

Furt her,

t he photo detector

K detects the 0 order

ray and the 0
conposite prism52,

ray L12 of the ordinary

order ray L13 of the extraordinary ray by nmeans of the
inthe + primary ray by neans of the

second grating

73a (or 73b). Furthernore, the photo detector L detects the O order ray
L22 of the ordinary ray and the 0O

29 order ray L23 of the extraordinary ray by nmeans of the conposite
prismb52, inthe - primary ray by neans of the

22
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second grating 73a (or 73b). At this tinme, the RF signal fromthe
recordi ng medium 57 and the focusing error signal are simlar to the case
of the above nentioned enbodi nent. However, as for the tracking error, it
is possible to separately extract the tracking error signal and the
push-pul |l signal. That is, when the |ight éﬁfntities detected by the
photo detectors D1, D2, Hl, H2, K and L at eferred to as dl, d2, hl, h2,
k and 1, respectively, the tracking error signal is obtained by t he

foll owi ng equation (8), and the push-pull signal is obtained by the
foll ow ng equation (9). Tracking Error Signal = (k - 1) (8)
Push-Pull Signal = (dl - d2) + (hl + h2) 294 (9? As apparent fromthe
above expl anation, the optical pick-up dev;cetf zaccordance with the

present invention can constitutg the optidal syqtem having the snal
nunber of the parts and the shor|t [ogdtiicall{pat | Wi t hout enpl oyi ng the
hol ogram opti cal el enent hayggg a 6Ihruﬁatﬂ ‘sdl ection property.
Therefore, the present invention C&d\prbdl the |
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30 optical

pi ck-up device which is nminiaturized and is lowin
cost.

pr oduci ng
The present invention is not limted to the above described
enbodi nents, but various nodifications thereof can be nmade within the
scope of the appended cl ai ns. 31
VWat is clained is: 1. An optical pick-up device for radiating an
opti cal

beam onto a recordi ng medi um and. 4&12cting a return |ight
reflected fromthe recordi ng nedi um and t hereby

reading out a signal from
sai d recordi ng nedi um conprising: '

43
43a

44

-FIG.7




alight emtting neans for emtting a | aser |ight; a first optical
el emrent nmade of non-axial crystal material to which said light emtted

fromsaid |ight emtting neans is inputted; a second optical el enment
made of uniaxial crystal material adhered to said first optical elenent
t hrough polarization film a first detecting neans for detecting the

| i ght passed through said second opticab/aRenent, after the light emtted
fromsaid light emitting nmeans is reflected on said polarization film
through said first optical elenment, and the |ight reflected on said

pol ari zation filmis radiated onto the recording nmedium and the Iight
reflected fromsaid recording nediumis inputted again to said first
optical element and is also transmtted trough said polarization film and
i nputted to said second opti cal elenenqr a grating dizaosed on an
optical path of the light refle ' ecordi ng n?@l m and

I Lja LJ2 LJa
I

b4
Llo J LI

7 Y
a LI2_ Lia

FIG.8
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32 a second detecting neans wherein the light emtted from said |ight
emtting neans is passed through said first optical elenent and the |ight
transmtted through said polarization filmis radiated through said second
optical elenent. 2. An optical pick-up device as defined in claim
1, wherein said first optical elenent is shaped in parallel ogram and
sai d second optical elenent is shaped i n6¥iLldpezoid. 3. An optica
pi ck-up device as defined in claiml1l, wherein said first detecting neans
and said second detecting neans are disposed on the sane pl ane. 4,
An optical pick-up device as defined in claiml, wherein said optical

pi ck-up device further conprises a second grating disposed in an optical
path of said first optical elenent.
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5. An optical pick-up device as defined in claiml1, wherein neans for
detecting respective 0 order rays, respective + primary rays and
respective - primary rays which are separated through said second opti cal
el ement and diffracted through the grating conprises:

33 a photo detector for detecting the O order ray of an ordinary
ray; a photo detector for detectinafﬂﬁe O order ray of an _
extraordi nary ray; a three-divided photo detector for detecting the--
primary ray of the ordinary ray; and a three-divided photo detector
for detecting the + primary ray of the extraordinqky ray. 6. An
optical pick-up device as defined in claimb5, S
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wherein said optical pick-up device conprises a two-divided photo detector
‘for detecting the + primary ray of said ordinary ray, and a two-divided
photo detector for detecting the - primary ray of said extraordinary ray.
7. An optical pick-up device as defined in claim1, wherein said grating

is arranged on said first optical elenent. 8. An optical pick-up
device as defined in claim1, wher ei n84di%g grating is arranged on said
second optical elenent. 34

9. An optical pick-up device for radiating an optical beamonto a
recordi ng nmedi um and detecting a return light reflected fromthe recording
medi um and t hereby readi ng out a
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signal fromsaid recordi ng medium conpri sing: alight emtting means
for emtting a |laser light; a first optical elenent nmade of non-axi al
crystal material to which the light emtted fromsaid light emtting
means is inputted, a second. opti cal

mat eri al

el ement made of uni axi al
adhered to said first optical

crystal

e§ pent through polarization film
a grating for diffracting an extraordinarg ray and an ordinary ray, after
the light reflected on the polarization filmthrough said first optical
element is radiated onto the recording nmedium and also the Iight
reflected fromsaid recording nediumis inputted again to said
polarization film through _said first optical
t hr ough

el enent, and transmtted
said polarizatiom filmand Ipputted T& S d second opti cal

el ement, and then separ into the gixtraordina

ray through said second 0Opji

Y and the ordinary
cal elengntx a fjirgd detecting neans for
detecting O order ray, + prinmary ray and - primary ray which are
diffracted through said grating; aid \
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35 a second detecting neans wherein the light emtted from said
li'ght emtting neans is radiated through said first optical elenent and
the light transmtted through said polarization filmis radiated through
said second optical elenent. 10. An optical pick-up device as
defined in claim9, wherein said firslOdpRical elenment is shaped in
paral |l el ogram and said second optical elenent is shaped in trapezoid.
11. An optical pick-up device as defined in claim9, wherein said first
detecting neans and said second detecting neans are disposed on the sane

pl ane. 12.  An optical pick-up device as defined in claim9,
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® . .
wherein said optical pick-up device conprises a second grating disposed in
an' optical path of said first optical elenent. . 13. An optica
pi ck-up device as defined in ctaim9, wherein neans for detecting
respective 0 order rays, respective + primary rays and respective -
primary rays which are separated throughlfB d second optical el enent and

36 diffracted through the grating conprises: a photo detector for
detecting the O order ray of an ordinary ray; a photo detector for
detecting the O order ray of an extraordinary ray; a three-divided
photo detector for detecting the - primary ray of the ordinary ray; and

a three-divided. photo detector for detecting the +

52b

FIG.18



ZEIS g o ol

prindry ray.of the extraordinary ray. 14. An optical pick-up device -~
as defl ned in claim13, wherein said optical pick-up device conprises a
- di vi ded wphoto detector for detecting the + primary ray of said

‘or di nar yragft¥and two-divided photo detector for detecting the -
ray of sal o xR nary ray: 12712

primary
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