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U} (57) Abstract: A photoelectronic device capable of preventing S/N ratio lowering due to stray fight, and providing quality repro-
Q duction signals and a stable servo control, comptising a semiconductor laser element (101) for irradiating light beams to information
v recording medium (105), a hologram optical element (102) having a diffraction grating region ( 108) and disposed between the semi-
<> conductor laser element (101) and the information recording medium (105), and a light tecelving element (106) for receiving light
O Paams diffracted by the diffraction grating region (108) of the hologrem optical element {102) out of light beams returned from the
a information recording medium (105),
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Abstract: A phot oel ectroni ¢ Way! GF/LAARP! 101 pTllﬁliﬂ@’ﬂﬁlﬂllﬂlﬂﬂllIﬁlllllﬂllllﬂlﬁﬂ[llll@lﬂl!llﬂﬂ@r' ng
ue to st

stabl e servo control conprising a sem conductor | aser elenent 101) for
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i rradiati ms to information fiend
ahol ogramp%% %‘m L T e ?igf ﬁ%gﬁ%gg%@; R
and di sposedihsswega ke sem - G/ conductor | aser el énen (101) and the
information recording nedium (105), and a light receiving elenent (106) for
receiving light o beans diffracted by the diffraction grating region (108)
of the hol ogramoptical elenent (102) out of |ight beans returned fromthe
information reco di di 105 r ng me um( ), 30 April 2004 WO 01/35400 Al
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il - ~1CFS$PCT'Y 1~4~i=1i c~1.t6~ a fa- } JJ wherein a diffraction
grating region (107) for preventing the incidence of stray light, other
than diffraction light by the diffraction grating region (108), onto the
light receiving element (106) is provided in the vicinity of the
diffraction grating region (108) of the hologramoptical elenent (102).

(57) -NO

wherein a difftaction grating region (107) for preventing the incidence of stray light, other than diffraction Jlight by the diffraction
grating region (108}, onto the light receiving element (106) is provided in the vicinity of the diffraction grating region (108) of the
hologram optical element (102).
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OPTCELECTRONI C DEVI CE Technical Field The present invention relates to an

opt oel ectroni c device for an QPTORILECTRONICIIEYVIGEEd as a nain part of an
optical information processor to apply Ilight for recording, reproducing

and erasing information. Specifically, the present invention relates to an
opt oel ectrwhat divides a beamof light emitted froma I|ight

into plur ' ' l,i ght - hea dividin ans, an
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FIG 17, a]ightlmnittémﬁohﬂdiligfﬁﬁ;gﬁufugwnao bhﬁg@_ litlgﬁg%btﬁﬁistﬁﬁﬁgfarﬁgh@beam-
' ductg@r.: 4: a I ght beam refl ec at, an. .
hor ot | o sife Bleshe” Aid el @l repReliBy reals dBd Eioussersp signale i ons
are nolOhateeres ebthexdividestlightchéddrys.i ndi cating the |ight paths. The light
beamemtted fromthe sem conductor laser 1 as a light source enters a

hol ogram opti cal el nt 2 having a diffraction grating region 8 as shown
in FIG 18%@%% diffracted light is converged on the _
i nf or mation-r ecorﬂtku@um‘&dhn&lr??eﬁmi@sf@ﬂ all hdﬁ@ﬁidﬂ%gﬁf%f%{:%éﬁ?d! ﬁgs
?rédizﬁmagdi L@%ﬁlﬁﬁ%@%ﬁ?g{]ﬁefeéﬁ?g& ﬁ@si ﬁrsﬁflaﬁ&&%t he collimator lens 3 to the
di f fra&®i on gr at iFi§. rdgshewssa ofossisection ofjanmptisal systerl endtan 2. The
reflected jhiation-fdobdRfe SEIRER T ol dIBYENBBn AT FtoblRerohid §4vidk defn
diffracted ],*JIIGg Tﬁ, 3%8{;211 line indicates how a light beam emitted from a
semiconductor laser 1 and a light beam reflected at an information-recording
medium 5 spread. In FIGs. 17 and 19, cross sections are not hatched for

20  specifically indicating the light paths. _

The light beam emitted from the semiconductor laser 1 as a light ,
source enters a hologram optical element 2 having a diffraction grating region
8 as shown in FIG. 18. The 0%-order diffracted light is converged on the
information-recording medium 5 by a collimator lens 3 and an objective lens 4,

25  and reflected. The light beam reflected on the information-recording
medium 5 is guided by the objective lens 4 and the collimator lens 3 to the
diffraction grating region 8 of the hologram optical element 2. The reflected
light is diffracted again there so that the first-order diffracted light enters
photodetectors 6. The reflected light beam guided to the photodetector 6 is

30  detected and calculated so as to detect a reproduction signal and various servo
signals.

In FIG. 17, an alternate long and short dash line indicates an optical
axis 10 of the light emitted from the semiconductor laser 1. FIG. 18 shows an.
effective light beam 9 of the emitted light passing through the diffraction

385 grating region 8.

In the above-identified conventional optoelectronic device, various
signals are detected by selecting among light beams emitted from the



phot odetectors 6. The reflected |ight beam guided to the photigdeigicnos 6 is
30 detected and cal culated so as to detect a reproduction signal.and
various servo signals. In FIG .17, an ald4¢ernate |ong and short dash |ine

i ndi cates an optical axis 10 of the light emtted fromthe sem conductor

| aser 1. FIG 18 shows an effective li.ght beam9 of the emtted |ight

passing through the diffraction 35 grating region In the )
above-i dent iSeFEEORGHfentasendl expuaizplclhonder ac@d liglhti that pessenal s are

detected bythgdn@gﬂtmﬁ@l@gp&nld {btalgm itted fromthe 30 April 2004 2
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on the i nfodifiracsed lighbrsiconyeneet amthe mﬁtrmrafbfoh:\em‘cerﬂlhg mediim Stgnd regi on
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irs er e are genera iffraction grating
r egi on 6 I 1 5%‘%‘@ lonwgﬁg*stlg thr’?@’@ %EYFL%F% peder, %‘%&%‘Fteg ttrﬁéelﬁéa#é’lth@ gnal
light (thepbptodstesor i &fnoagtdirst-opher lighichddmbthaiears guridraest] &t o t he
sem conduct gifﬁ.a%@ongq.% gnes stray light 20 to enter the -

phot odet ect or 6, ngl I ngise ratjo (SIN ratio) deteriorates during
reproduction of t Oﬂi‘?’r’f‘HP shirerackishbbeammsben th®) thesormahgignal light

deg{ ad?t i oln(uhe ﬂtherdaﬁ]ﬁ@u@@d hgﬁlitgﬂ'& hgistdbéariﬁte%hltwdt ﬁfoﬂlf tﬁékeeﬂﬁahauéto?:ef vo
contro e e o
i nventi %n i is.hs\ékz'a\jvbggomg%ﬁ j‘]’?“"@p@b ) e&ﬁ:ﬂ: %H? Pgﬁﬁ%@t%ét ag %Pn
excel | ent reptio&%N ﬂﬂo @tgnaramhldmm@ i'epmdgciaoxsbﬁtiiea servo control
provi ding aimARS R t S rd by:
stray light. [ SUI}eSthﬁﬁgﬁ'}\S/%d%thrgﬁ or achl g%/ai&n%? IE)e %/é:’rﬂ (é@d:F
obj ect, the® ’ﬁ?‘@iéﬁ tbledﬂﬂréfé@ servo controls. -
In view of the above problems, the object of the present invention is
20  to provide an optoelectronic devicé that obtains an excellent reproduction
signal while allowing a stable Servo control by providing a means for
preventing deterioration of the S/N ratio caused by stray light.

Disclosure of Invention _ o

25 For achieving the above-noted object, the present invention provides.
an optoelectronic device comprising a light emitter for emitting' ligHt beams
on a reflection medium, a light-beam-dividing element having a first
diffraction grating region and located between the light emitter and the
reflection medium, and a photodetector for receiving light that is reflected at

30  the reflection medium and diffracted at the diffraction grating region of the
light-beam-dividing element, wherein the light-beam-dividing 'element
comprises a second diffraction grating region in the vicinity of the first
diffraction grating region, and the second diffraction grating region prevents
stray light from entering the photodetector, where the stray light is other

- 86 than diffracted light from the first diffraction grating region, among
returning light beams reflected by the reflection medium.
In this structure, a second diffraction grating region is provided in



an optoel ectronic device conprising alight emtter for enitti30gApilgo04beans
on a.reflection nedium a |ight-beamdividing el ement having a first
diffraction grating region and |located bgtween the light enmtter and the
reflection medium and a photodetector for receiving light that is
reflected at 30 the reflection nmediumand diffracted at the diffraction
grating region of the [|ight-beamdividing element, wherein the

I'i ght - beam tdievvidimity ef thesutst diffrqutiosegradirperayioh df & light hoamn- divdtimg regi on

in the vicidlbinef h'ﬂ@oxfdhﬁ giﬂsft 5__&& Hﬁﬂ %; Ql?%ﬁ?ﬂﬁg@ﬁ?ﬁ@ he second

diffraction grating_region prevents s ray
phot odet ect%ﬁ‘nerﬁ)ﬁﬁéf during esnittad luglgmasssnstlmughsstetﬂm dafifffotmat gxsttinm ht

fromthe figesionli ans
refl ect %d b e%iné;e %ﬁfe?g%%%fﬁgﬁng%?ﬂ&% %eﬂié)lﬂh()tagtg Eé%g)tlﬁﬁ%%%gg%cgﬂgﬂﬂ raction
grating reg#‘ﬁ §d3ﬁfﬂﬁ HPERTANIE O egAT PftZlEfolg Lﬁ%ﬂl Wividingplemenhe Fhisst

]gl ff [ act 11 omwsﬂems;n dewmk?ﬁonaotﬂsmhﬁatttﬁ?ﬂa @bﬁf{edﬂoflﬁ'ovﬁieeéﬁﬁ aptoe@é‘&%ﬂb ngly,

i rst-order stra i S ring
enitted |i %légaé}gi&ng%t#ro%& fﬁ%roﬁ‘ﬁgtlgncﬁlﬁﬁ?q it the ‘3?‘2&}1%13 "f“é on is
prevent ed fﬂt@ ecerEe comtrohe phot odet ector via a region other than 5 the
first diffractionggg ﬁ&éﬁﬂaﬁls%%e%irdc%&ré ﬂﬂﬂtthges%%ﬁjd }ﬂﬁ!ag&oﬁ rg%%ﬁtg Thi s

can preyent deteri ratlon I N ratio and serve
opt oel &€t r FFELOR Fdormed Wi 3c BFlaon geating dsvangia “’o@r@wqh&racmon nproved
quality, amﬁﬁmensyaﬁt]se Bﬁlebbed:hght beaml ﬁha!tislﬁ”/&ﬁﬁIe%B' e in the structure
that the second dj n LN formed with.a diffraction
grating having a ‘% e’psgﬁ?%nﬁﬁ'}yo?lﬁté?gt ed’fte’flﬁ'g""?’é‘?ﬂl%f’gbeq ight -
beam t hat |tba§(%hérﬁn8§§$f&a%m@ahgigyz;egmmd tirethglhﬂ beahtdiviting eleayent ht
entering awa&gd@w t d‘gfﬁr l.on of the
ﬁﬁéu peling b racte gp%tgéé‘l ngg? %‘F?oﬁag

el ement .is dif t he

i ght - v
diffra | 0 g?%ﬁ? g%ﬁt’“‘%E‘%‘%E&ﬂ@Sﬁt&PWF%’Eh%Bh‘&rOé?W@@O# egi on so as not
to enter the photlodepesfermble ih the spheteratia the dlﬁﬁac&idwgﬂdﬁ@ th@|t the

di ff t t d diff { h
convexi t Iyog HhS tho el it dithlbPn L8R EPRISRRAS £ B bl ar D o
opti-cal pathat ér@dtﬁmnmﬁznm iepels othenianidecrmgidal phth hengtafiyeny2 divhésght , . .
where m dergdRserdt Mh@%%tedaﬂgkﬁcﬁe%ﬁﬂld)énoféseal%%ﬂ ??ﬂ?d (i TTraction

effiC| cy of the diffraction at fhe second ction gratin
[ egi on @a% be s u ggél@g h%lO':h action ef%cwncy of the dlffractlong J
grating at the second deEractmn grating reglon can be suppressed at a
- remarkably low level.

It is preferable in the structure that the optoelectronic device

‘ comprises a plurality of photodetectors, each of which is located between a

25  spot of m*t-order diffracted light and a spot of (m + Dth-order diffracted light
of the returning light beam provided by the diffraction grating of the second
diffraction grating region located in an optical aﬁs direction of the returning
light beam with respect to the other photodetector, where m denotes an
integelf. ' |

30 ' Accordingly, a higher-order diffracted light (diffracted light other
than Ot-order diffracted light) provided by the diffraction grating of the
second diffraction grating region is prevented from entering the _
photodetectors, and thus, deterioration of S/N ratio can be suppressed more
effectively.

35 - It is preferable in the structure that the light-beam-dividing element
has a lens at a side opposite to the light emitter, and the second diffraction
grating region is provided so as to satisfy the following formula:



remarkably low level. It is preferable in the structure that 30hepril 2004
opt oel ectronic device conprises a plurality of photodetectors, each of
which is | ocated between a 25 spot of nyh-order diffracted light and a
spot of (m+ 1)th-order diffracted light of the returning Iight beam.
provided by the diffraction grating of the second diffraction grating
region located in an optical axis direction of the returning 1light beam
with respect to thé‘fb‘tﬂaa(sipHENABet ector, where mdenotes an integer. 30

Accor di ngl i - O i f : ' i.ffracted.li.ght oth t han
Ot h- orde? )éiv:fh E?gccgggﬁ?%gsht a]%rcg%ig%e%gﬁggis# %gé?d]% ? #r%@%%%gﬁk%ﬁgﬁ@l%&{%
second di f f &Rt eBAttF 50 piace elgiheright-brasyshividing elementt wheregthenBrst

phot odet ect @iffracting grbitifi 188108r 4:01 Biid Qo R dtiid aﬁ;&_g]{ﬂef‘giéffa% essed more.
effectively, 35 J referable jn, the strugture_t t the )

|i ght - béam @F%G&’Waﬁgﬂf@ﬁﬁ‘ nymerical apRrtyre g %lilfaéld@wg&be dens facingthy ght
emtt ?r , ﬁnﬂfghfrbemcdinﬂiiﬂigfe}iﬁmeg% Q’g};l ‘gT%ﬂ%& i daitance ﬁc% Eﬁ%‘tbii@ﬂigﬁ oiR® WL 0
satisfy t : ; ADI L4 > d. n(sin-" (NA ere
*& ' Genot ect b el AiRcRion Galile rogtan b fg Anfessriings HopRitdl | he
light emitt@#istod the fight beam providerhby bealichit eidtten aadenfaet oftkee t he first
diffractiong b9 -di9€HiaP o3d1 1045 | ' ilon are 5
formed,, NA d%nril%?ée%mad&ghﬁrgi cal egpgt tﬁ%rzgé&gfl dgiﬁfeﬁ-gé%?eﬂ %#bt%‘%%%%% acing the

| i ght - b¥am di vi di 608 {SInge R light bgamothad 15 entitted feemithedighdramnitter y
point P lonamh_enmahd lend wildebt b sbieﬂﬁ{é@@ﬁtlﬁﬁh?ﬁed‘o?ﬁﬁiﬂa&tﬂ%xféﬁﬁﬁ% on ]Qf
an optical . ’e a [.OVI ' e . e er. .and a face
of tﬁe | i ghlf_e%g%lgré) EF%?Q?%%%%&&{H%‘: %’ggesrecgﬁlnl&e Hf’efdf g@éﬁ%@f’&t g region
side. 10 Adéghidhernyandiegradiatedsefficiradly omatreflecion metiufr.om t he |ight
emtter and entefSspRefek e Withb sBRlct Igﬂteiﬂﬁfg?ﬁé%ﬁ%%éﬂ%ﬁﬁgond di action

gratin regi Qn; i ght beam.from the mtter can_be usSed

ef fici g‘#t | ﬁ@ﬂﬂefeﬁtorgiﬁ iPgRECTHIRA TR B tqlPP‘éz’Vé%FQECE*Pﬂ thiesgeryd on a
‘reflection diflitaction krafing pegibardbhewith theoptiédlusisibbtid Ritushingdasit one
part of theys,5 photodetector i.s present in a region obtained by -

proj ecting t%e second: diffraction grating region.along with the optical
axis of the returltinglo ppefenablmin the structure that the first diffraction grating

region and the second diffraction grating region are located adjacent to each
20 other with no spacing. - ‘
~ ‘Accordingly, stray light that may enter the photodetector from any
regions other than the first diffraction grating region of a light-beam*dividing'
element can be removed efficiently. -

It is preferable in the structure that a three-beam-generating

25  diffraction grating is provided in an opﬁcal path between the light emitter
and the light-beam-dividing element. '

Accordingly, a tracking servo signal can be detected by a three-beam
method, whereby an optoelectronic device with a stable servo control can be
provided.

30. It is preferable in the structure that the light emitter, the
photodetector and the light-beam-dividing element are provided within one
single package. ' ‘

Accordingly, reduction in size and thickness of the optoelectronic .
device as well as reduction in cost can be achieved.

‘35 : It is preferable in the structure that the light emitter and the
photodetector are integrated on one substrate, the substrate is located inside
the package, and the package is sealed with a member provided with the



It is also preferable in the structure that the first diffragoisonil@ost4ing
region and the second diffraction grating region are | ocated adjacent to ‘
each 20 other with no spacing. Accordingly, stray light that nmay enter the
phot odet ector fromany regions other than the first diffraction grating
region of a light-beamdividing element can be renpoved efficiently. It is
preferable .in the structure that a three-beamgenerating 25 diffraction
grating is lfﬁrhﬁlli’%ﬂ Widipg slementt path between the light emtter and the

i ght - bean¥ di vi di Agoedeigtythe iﬁ@ﬁ@(eﬁiiﬂt%h-hnd%Herﬁ%B&&eEﬁfr‘@n%;fg@xﬁthe&@E be

det ect ed by & three-tbea#iﬁlgt hod, . ere an optoel ectronic ce.wmth a
stabl e ser VEORGHE, GFteEy USHLCR Pas 8pangss intemparabyng and hupndity,
structure tdrut dustepdllwgidn.enitter, the photodetector.and the

| i ght - bgam di vi di LOVI i thin,o si.ngl e pack .

Accor di %gl , redngthl g%&?ﬁ@?%%% t%?‘g%ntgfgqb? ]ﬁgﬂjg Byt éllﬁﬁrﬁ%"edevi ce
as wel | as lihhpanitter, the ewestraterhdsea gomtasvenifor 36cating theplighteembiiter om t he
structure tthathotien Wit t1REHE $4cPGHt L ' LALRA on
one substrage otégg S bstr.atel'isécf ocathtéa Pﬁsﬁ%gg’t%ﬁ])g&%ggklgfg%?f g%" eﬁeb%’d
package is 2PE%F&a KesPesk HhEs bottopr geasip erflestdigly hmspms emggad from

| i ght - beamttk lighitregnigteenent .- Accordingly, the light emitter and the

phot odghect or ca ed . fro y_external .i nfluences' such as
changegbi nte _e%ctggﬁtghghgg%f%ddfl °y Tﬁg%%ﬁan%{ﬁtw i Beleghexnensive than a
pr ef erabl e fagp light emitter, ean herased: e chstyteduetiont er is an end-face Iight
emtter, the Subfﬁi@éﬁf@ﬁ%l@iﬁ915‘&Qﬁi-hwmfe%a'tQ%i@bggc%%%#g%ﬂéibgghc%mtter on

the bottom while the side face of .the concayi %/ € mtror _inclined
by about FBBREIT & BOPUOr elemertiggeeevinglight beamsemigied fromithedight
enitted fremitterdotviagta €t bppositd b Ancalitiod@ind adjas8ng-thacatp et tter,

educt 19n. TRREREBERE, 2 e i n the strugture that the optoel ectoni ¢ devi ce
conprises a noni ¥$eordinglynthe entpusefithe dight ieghittereansecndjusted, fwrlmrebne
| i ght power consumption is reduced. o '
' It is preferable in the structure that an integrated circuit for
processing an gle‘ctric signal from the photodetector is mounted on the

20 substrate. : ' , |

Accordingly, external noises caused by wire-routing can be reduced |
when compared to a case of providing a circuit for processing elécj:ric signals
outside the substrate and connecting by wires. As a result, the obtained
optoelectronic device will have a further i.mprbved S/N ratio.

25 Itis preft_arable in the structure that the three-beam-generating
diffraction grating and the light-beam-dividing element are integrated in one
optical member, - o ' '

_Accordingly,‘reduction in size and thickness of the optoelectronic
device as well as reduction in cost can be achieved.

30 It is preferable in the structure that the optoelectronic device



emtter toward a side opposite to the mirror and adjusting t e Auiipebsof
the 15 light emtter. Accordingly, the output of the light. emtter can be
adj usted, whereby power consunption is Peduced. It is preferable in the
structure that an integrated circuit for processing an electric signal
fromthe photodetector is nmounted on the 20 substrate. Accordingly,
external noises caused by wire-routing can be reduced. when conpared to a

case of pr " t he
Subst r at & &E*’ﬁ*ﬁ@“’s&‘a folati4pi.1| s e TSI Bt oF ATANR S paRtbPLiER:
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grating ang. the Ii el enpnt are i ntegr at In o opti cal
nember . %8 F’gmgr]ééﬁﬁe%&ﬁ{q%nb&; %r‘gﬁ?f Wi %E%l%éﬂaﬂ?@ -gppakl ect roni ¢
devi ce és mltdactasg hghumcecmngmlm faratetbeting ﬂllgh‘t’@dpm%@etﬂhyltheﬁj’cﬁiﬁﬁétp' ein

the struct y/ gt Iectronlc device 30 April 2004 6 conprises a
pol ari zed- | %ﬁ gégean@ﬁg ﬁsg means for dividing a part of light reflected

by the reflectio qwmlnﬁiy, ahqa eﬁto@&ewromoldevmblcambmgséd fymtdedeatimeghbto- t he
pol ari zed- Img@g@m@gi@hgl@n di ng means, a' pol arized-Ilight-separating neans

for separating li 9 ef ythe refl ect and a olarlzatlon si gnal
5 detecting |ighttREster stryctiags et tﬁ@ Hoﬂweds ight-heam-dividing

pol a[) i 1@d- rheah, themeﬂ@dtbflgndﬁamspola&ﬁﬁé& ﬁghﬁlsw?fa&ﬁ}g)ﬁie@ﬁls%%rf@fﬁﬁlﬁddev' Cﬁ
can be use 0- netic signals t is preferable in the
structure ?%{B%E?ﬁg %Flaep(ﬁ)}%gi)h ﬁglgeam dividing 10 neans, the reflector
and t he pol ari zed\qCD lmtlmgmmaaandrﬁucﬁbmm@f thelbpgreédadtyorae one
optical nMeaeice M@H%s%ﬂﬁctﬁﬁ%‘%éto&ﬂﬂeﬁbﬁﬁv@@d thickness of the

optoel ectronic device as well as reduction in cost can be achieved. 15
Brief Descri pt| on of Dravm ngs FIG 1 is a cross-sectional view showing a
struct i e EridiDesypiiad ghevice in a first enbodi ment of the present
i nvention.

FIG. 1is a cross-sectional view showing a structure of an
optoelectronic device in a first embodiment of the present invention.
FIG. 2 is a plan view showing a structure of a hologram optical
element of the optoelectronic device.
20 FIG. 3 is a cross-sectional view showing a structural example of the
hologram optical element. .
FIG. 4 is a perspective view showing a positional relationship between
the hologram optical element and the photodetector in the optoelectronic
device,
25 FIG. 5 is an explanatory view showing a positional relationship
between the hologram optical element and the photodetector.
FIG. 6 is a graph showing a diffraction efficiency property of a
diffraction grating used for the hologram optical element.
FIG. 7 is a cross-sectional view showing another structural example of
30  the hologram optical element.
FIG. 8 is a cross-sectional view showing a third structural example of
the hologram optical element.
FIG. 9 is a cross-sectional view showing a fourth structural example of
the hologram optical element.
35 FIG. 10 is a cross-sectional view showing a fifth structural example of
the hologram optical element.
FIG. 11 is a cross-sectional view showing a structure of an



FIG 2 is a plan view showing a structure of a hol ogram opti cal Agilement of
the optoelectronic device. 20 FIG 3 is cross-sectional view show ng a
structural exanple of the hologramoptical elenent. FIG 4 is a
perspective view showing a positional relationship between the hologram
optical element and the photodetector in the optoelectronic device. 25
FIG 5 is an explanatory view show ng a positional relationship between

the hol ogrmeaeeﬁahlﬂmé ec&daeerﬁﬂgaﬂg@@&ttg@q %t ﬁﬁeﬁtf% gfaph

showi ng a dif f1clency proper | on used
for the hol ogr am ]e?als %P%Wﬁﬁ@tWGFW@xW $ PWing %P©§1§10§1@J;w]@ﬁmln8hlrew showi ng

anot her st rmwgéﬁla lﬁmaﬁﬁlﬁ o@hcaﬁ@leh&@t%i@ﬂ%ﬁt%b&%hﬁ' qals:t beleflrEnid 'S a
cross-secti va n a.third structural exanple o he hol ogram
opti cal éf?é{ﬁ gﬁésego ethhodBuentect i onal view showing a fourth
struct u5al exarrplIﬁGaflS israecﬂmek@gastwnaip)tew&[lmﬂdlﬂg‘arﬁtru@ﬁrEb@anﬁO Ihsl a

sect i t t exa e hol ogram
g[)'? |S(S:al el e @8%1&@%&& {b%e’ﬁ% ggfr]%gselﬁ%lzoc({ﬁ}?ﬁgloiw r%é’%‘ﬁﬁe% 9%y ucture of
an 30 April 2004 FiGgidoelaeplanovicw shewing 4 strachwe afdnembegliated boafd t he
present i nwefipgdathe the Siatoéfectl%rﬁc R@%%&@PEHé’ﬂmﬁ&%?&ﬁl?tEﬂﬂ Bhoa posi tional

relationship "be ol ogram optical e nt an t odetector in an
opt oel ectronic diﬁﬁ?&%ﬁ %?Fé’%é%@ﬁﬁlaéﬁ%%‘éhs thgﬁ atr@tuxgo gng

cr oss- 38c¢t iophedlestiremicstewidonian. @fmu@mho@lmfenmfm@be@demtm%ﬁoﬁevI Cﬁ ina
third enbodi nent t4 lnvention w showi ng
a structure of ar%ﬁlt}ntle%gr g%gva frr?'i‘ﬁﬁfrf?e(}fcl?ﬂ}’d%?@&"&?aﬁﬂ ﬁew ce of
the third eapuwsimsthe mtgeleg&omc de‘ac@sﬁtlmafﬂturﬂmamhudmenh.ovm ng a structure
of an 10 opt 09' e@I@Tﬁs@é&‘oﬁ@sé&uﬁﬁl%&@h@%ﬂ?h@?ﬁ t%e bPg BhES Itefﬁ{)jn%loar d

I nventi on. egl 16 a plan view show ng a struc ureo I ntegra
conposi ng ©ORLO f)‘EtS‘é‘P’@ eVYi5 ¢ device of the fourth enbodl rrent FI G 17 is a

cross-38ctional \RIGwIShiewi plgnaviskshoidhg a0dtracies \wathdogdam optical
element composing the conventional optoelectronic device.
FIG. 19 is a schematic view showing a conventional optoelectronic
device where stray light enters the photodetector.

20 rrvi u nti
Embodiments of the present invention are described below referring
to the attached drawings. In the cross-sectional views referred to in the
description, hatching is omitted for specifying the optical paths.
(First Embodiment)

25 An optoelectronic device in a first embodiment of the present
invention comprises, as shown in FIGs. 1 and 2, a semiconductor laser 101 as
a light source, a hologram optical element 102 having diffraction grating
regions 107 and a diffraction grating region 108, a colhmator lens 103, an
objective lens 104, and photodetectors 106.

30 A light beam emitted from the semiconductor laser 101 enters the
diffraction grating region 108 of the hologram optical element 102, providing
0%-order diffracted light that is converged by the collimator lens 103 and the
objective lens 104 as a converging means on an information-recording medium
105. Thereby, the reflected light is guided back by the converging means to

35  the diffraction grating region 108 of the hologram optical element 102,

Here, an enlarged view of a cross section of the hologram optical
element 102 is shown in FIG. 3. The diffraction grating regions 107 and 108



optoelectronic device. 15 FIG 18 is a plan view showi ng a st30ugpril2806f a
hol ogram opti cal el enent conposing the ﬁonvent I onal optoel ectroni c device.
FIG 19 is a schematic view showi ng a cohventi onal optoel ectronic device
where stray light enters the photodetector. 20 B eat WD & for r -Qut the n
Enbodi nents of the present invention are described belowreferring to the
attached drawi ngs. In the cross-sectional -views referred to in the

descri pti Orareffafmhdﬁ;@ith i £8d dt foRdenfa®in SRR Eb Forit Mot @ cBRIthe Aln PR ?é%h(qu rst
Enbodi ment) An t oel ectronic device in a first enbodi ment o e

present | ’rif' rlses as shown in FIGs. 1 and 2, a sem conductor
| aser 101 as a | Tiyhdiffimotion gratmglregromnlaﬁ)islaba@cﬁ;le&rmratmﬂ@l% d]:apduﬂﬂl

ot 11 mat or A AEerd ek BRRHRE BORuL LIEACHERS, SRR Hon e, o
| i ght béamlﬁfﬁl‘m@épn-ﬂ‘@ﬂﬂrdm gedivonicisalividedent t:b@ld:ﬁm@mm gretinglirddionct i on

T M b ﬁ%ﬁ@??@%@%‘%&bﬁmﬁ S ABep LAY BeAdt theos ng

the obj ecthiptodetsgtor st Behgbemmgu ﬁihﬁ thepbotedstestor d061di ng

medi um  10%alciiiatezbynd dbtectal frraledbeting AtrepfodiittdackiBagkakty vhiigus 98MRY 9i Ng
nmeans to, 5 %@?e diffraction grating region 108 of the hol ogram opti cal

el enent 10 , an enlarged view of a cross section of the hol ogram
opticall0 el enent TopdiffragtiomgratinEiregiod. 10Mbasih fdiffeationnggitatd withr £9i ons

107 and 10§e %@hﬁ%&éﬂméﬁ%o%eai@(% Gispbs Ph@hﬂ‘a%z&?e%%‘t@fﬂrl bngs, g1 T erent

f h ot t 1 tch |on grating
e b Laeohbb ety bt g
pa}g tern(s) dmffmtrbmgramggm@ﬁ% $07 wﬂaidtgﬁsgdhm@li %lil?é%mlﬁlaﬂ SHere, ‘n ‘n’g

t nmedl U Vi [
'rQQ.C’Ln”aleWso 6 ¢ KRR AR R et oBhichl ety Tt o, fhe Whas
conver ed grdendiffiantivneéficency ofitie: diffraetion grating iregibnbd8Mvas edmaye t he

phot odet ectygan¥8p, is cal cul at ed and detected for detecting a reproduction

signal and vario VO Si 10 The diffraction grati ng regi on 107
hag a diffracti Oﬁndflﬁ @w@g 409 denotes a spot of an effect?ve hghtg bean%

passing through the diffraction grating region 108. The effective light beam
is included in light emitted from the semiconductor laser 101 and it is
20  obtained as light reflected at the information-recording medium 105 and it is
' obtained from the 0"-order diffracted light passing through the hologram
optical element 102. -
As described above, the diffraction grating regions 107 are provided in
the vicinity of the diffraction grating region 108 where the effective light beam
25 enters. The diffraction grating regions 107 function as stray-light-removing
regions for removing stray light other than the above-identified effective light
~ beam, among the reflected light beams from the information-recording
medium 105,
The diffraction gratmg regions 107 are formed to meet the following
30 Formula 1:
r > d*tan(sin(NA)) - Formulal
where ‘d’ denotes an air conversion distance from a light-emitting point of the
semiconductor laser 101 to a face of the hologram optical element 102 where
the diffraction grating regions 107/108 are formed along an optical axis 110
35  connecting the light-emitting point of the semiconductor laser 101 and a
~ converging spot on the information-recording medium 105, NA denotes a
numerical aperture of the collimator lens 103 at a side facing the hologram



depth determned to be 1/{2(n --1)} tinmes the wavel ength of &0lAgsdr20b6éam
emtted by the sem conductor |aser 101, §o that a light beamentering the
diffraction grating regions 107 will not“pass through substantially. Here,
‘n" denotes a refractive index of the hologramoptical elenent. In fact,
the Gh 15 order diffraction efficiency of the diffraction grating regions
107 was not nore than 5% In FIG 2, nuneral 109 denotes a spot of an

ef fective ldpgial bliaaﬂ@nﬂom i+ fHe%ﬁékéH?s,tQhéé Bét%ée?ﬂhr%%tfé& gﬁﬂh@? oh08-
The effectltéedlgg ¢ beam,.i s incl ugg 5‘5 emttﬁ)le rom K

seni conduct actioggrating resipns 387 gpda, eﬁ%ecFIPB tween be eptisel  he

i nf or mat i oraxisd b0 dindg heefdeel of titbhelogradh opsicabblepidifdi 7 forndddexnhither der
diffracted hol ogram optical element 102. As
descri bed addﬂgémﬂﬂgf#&?g }%&l{%@z{tﬁﬁ ng regions 107 are provided in the
vicinity of the diVhenaclighhbepmtnasges &gloughja)ﬂledhmndlamagefﬁeém(:tm li ght
beam 25 enhges ofﬂ"ena'atE}h@ﬁﬁéé&nt’géﬁ%ﬁf&n{v%%ﬂﬂ%ﬁé%cé UcP%LhP théfight

stray-1ight-renmoving regjons f renDV|ng stray her
above-i dent e@%ar%&neé%fﬁwepr@epte%eeﬁq O¥ffing t he ref l ected Ii ght beans
fromthe information-retorfdi.ng nedium 105. The diffraction grating regions

107 are forned t ne faollpow n 30Frrru|a tan{sin7' (NA))
Formula 1 where ° g@ﬁ @8 ﬁ'Pg g%’ﬁ’\‘?@r@ ]tﬁﬂ@é Sﬁ’PB’rHHl(Ffé 4 50
| i ght - 8&i t tthaapdeast ook (pi'ﬁerzﬁﬂmad:l)mﬂuhe photodﬂh&fctdﬁ&ﬂ(]&m&nﬁhﬁ%d(lh 4 he

hol ogram o I Fﬁlﬁ% 107/ 108
are forrrede)trlbj(:)e%kmﬁr% pt Ivgé@ﬁg}(‘i’?s *’o‘&g’? %‘Igfﬁ%{ ﬁ'ﬁ?ﬁ)p{ﬂ?&g%ﬁ?ﬁ%g poi nt
of the semt@898 axis o inie  fapgncluding, Gtoﬁﬁl fie The

i nf or mat i omurae]di200inEIG.uddH5es N Eteialc @ﬁuﬁ er,lM@ﬁﬂ cal aperture of the

clenment 502, and AcoRtiaBhy a8 the Jfilion i o syt P on

t he di L1Br agemeving aegings negyfonsed D7 ttserdcarity ufﬁmschﬁrachmbgfmg régienopt i cal
i, 15 o b g el R AL
medi um havﬁﬁ%‘ geading region 488 iy prevented drom b nmmxsei in 0%-oxdeni r

conver si on cﬂﬁsztcﬁed tight)'and fadmt te@nin@hito stray light that will enter the

photodetectors 106. This enables further suppression of deterioration of the
20  S/N ratio during reproduction of the information-recording medium 105, and
thus, provides an optoelectronic device that can provide an excellent
reproduction signal and a stable servo-control.
‘ When a plurality of photodetectors 106 are provided as shown in this
embodiment, it is preferable that any higher-order diffracted light (diffracted
25  light other than 0™order diffracted light) from the diffraction grating regions
107 positioned above the photodetectors 106 is prevented from entering any
other photodetectors 106. For this purpose, as shown in FIG. 5, directions
and pitches of diffraction gratings of the respective diffraction grating regions
107 are designed so that the higher-order diffracted light is prevented from
30  entering a photodetector 106 located below another diffraction grating region
107. In other words, the direction and pitches of the diffraction grating of
each diffraction grating region 107 are determined so that each photodetector
106 is positioned between a spot of m®-order diffracted light and a spot of (m +
1)*-order diffracted light with respect to reflected light from the information-
35 recording medium 105.
Thereby, higher-order diffracted light generated at the diffraction
grating regions 107 can be prevented as well from turning into stray light and




beam progresses is represented as follows: d = tin. The diffridciptireog4ati ng
regions 107 are located as shown in FIG_ 4 so 10 that at |east one
(preferably all) of the photodetectors 186 is included in a proj ection
regi on when the diffraction grating region 107 is projected along the
optical axis 110 into a face including the photodetectors 106. The nuneral
120 in FIG 4 denotes a |light-receiving elenent. Accordingly, as the
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of phot odeﬁ‘@ﬂ@@ﬁ@mcanéemmeu’@iﬂ from pachiwlly fothing 1ntm$imdym1mt andt is

pref er abl e ohhp¥ing Mo Phobletitdriogi ffracted Iight (diffracted 25 Iight
the diffraction grating regions

ot her than Ot h-or diffracted I] ght) m

107 positioned a§gve9 %‘H@a%%i’%‘é‘t’fle‘g%edr@t?g@ep@rﬁrlé’@éﬁﬁbw ldedwitnesegiog any
ot her Tovot M@b??&oﬁb@ﬁngﬁzh{a difir ot v gasing :@@g‘l@!ﬂtq_m dlong it Bho dhfigl | 0nS
and pitche r r respecti v rac rating
regi ons a"f‘?sfa e &g} é&eéﬁh%]gb ﬁ'l gﬁ%@eﬂ% %V&n ﬁ%??m éﬂfmpg
prevent ed m@rﬁtw tight andgndexingtthd photodetedi®® L06cat ed bel ow anot her
diffraction gr at MGkl P&H, @ﬂlce]agﬁon% @h@hgp'i; b@Qﬁﬂsﬁroﬁlhﬁedéeﬁﬁ%ﬁgﬂct?gga%r&éches

Ger or i ned 103°% b Bedin ooy ececthinatbn ans TELREl ongbostialded eithpot of
nt h- orter ¢hé tiffeiceidn! g‘rghmga@@lcﬁl 30Dt Tﬁefdﬂ)r‘e hkht e Qe oRl ﬂfe&aCt ed ldl grr]r;[
105, %ﬁZPE%ém& bridlch ke 147 Php BeiRe g nBloTind, PRk indPring oh e on
grating regt 1-‘1133.1.?!)(75 can bpdrmdiated: withdighidbdarhs eﬂ:’idmtmy ng into stray |ight
and 30 April 2004}loh&mtsel Pk R{H%QQSE%?Eaﬁﬁcslﬂg Sifst )tas shown in
deterloratm& f IB iﬁgratlo an sup rless b t her- du ng
repr oduct i Wi TRREq él}eem engt etween a conve}ﬂty and
20 concavity of a diffraction grating. The difference in the optical path lengths
in the convexity and concavity of diffraction gratings of the diffraction grating.
region 107 is preferably to be m/2 times a wavelength of the light beam, where
- m denotes an odd number. Accordingly, a transmittance of 0%-order light at
the diffraction grating region 107 can be decreased to 5% or less, and this can
256  prevent the reflected Light from partially turning into stray light and entering
a photodetector 1086.
Description concerning the first embodiment refers to an infinite
optical system comprising both a collimator lens 103 and an objective lens 104.
Similar effects are obtainable by using a finite optical system using an
30 -objective lens 104 alone.
A stray-light-removing region of the present invention is not limited to
the above-described diffraction grating region 107, but it can be a shielding
region formed of a shielding material. For example, the diffraction grating
regions 107 can be replaced by shielding regions 122 as shown in FIG. 7 that
36  are formed of a reflective material such as a metal. Alternatively, as shown
in FIG. 8, shielding regions 123 can be formed of a light-absorbing material.
The diffr_action grating regions 107/108 can be shaped arbitrarily




medi um 105, providing an optoel ectronic device that can proviXeApil 2004
excel l ent reproduction signal and a st 3@: e servo-control. 5 Particularly,
since the photodetector 106 is | ocated ow the diffraction grating
region 107 so as to face the semi conductor |aser 101, the reflected |ight
can be prevented frompartially turning into stray light and entering the
phot odet ector 106. Since at |east a part of the photodetectors 106 is
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t hat 35 ar«i Borrred of a reflective material such as a net terna |vely,
as shown |]i FIG 8, shieldi ng regions 123 can be forned of a
| i ght - %ﬁbsor bi ng. Arevetingly, sinfilar th fHe fiedti anbgdiaidnmtgdeai@aton ®TLAOR/Nan be

shaped ar birhfiglchhbe suppressed during reproduction at the information-recording

* médium 105 and the optoelectronic device in this embodiment can have a

servo control more stable than that of the optoelectronic device in the first
embodiment due to the three-beam method.

25 Similar to the first embodiment, the stray-light-removing region of the
hologram optical element 102 is not limited to the diffraction grating region
107, but it can be a shielding region 122 of a reflective material like a metal or
a shielding region 123 of a light-absorbing material as shown in FIi(s. 7 and 8.
(Third Embodiment)

30 An optoelectronic device in a third embodiment of the present
invention has a structure as shown in FIGs. 13 and 14. Specifically, a
semiconductor laser 101 and photodetectors 106 are mounted integrally on
the same substrate (substrate 113) and located in a package 112, and the
package 112 is sealed with an optical part 124 prepared by integrating a

35 three-beam-generating diffraction grating element 111 and a hologram optical
element 102, |

The substrate 113 is dented by means of a semiconductor fine



30 April 2004 11 when viewed in the optical axis direction ofjotAyeilebective
light beam 10.9 as long as the diffraction grating region 108 is |ocated
to include the effective |ight beam 1092nhiTe the diffraction grating
regions 107 are located in the vicinity of the diffraction grating region
108 or adjacent to the diffraction 5 grating region 108 with no spacing as
shown in FIGS. 9 and 10. _ (Second Enbodi ment) An optoel ectronic device in
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first enb8BiigRIautpys of the pemicondacturdaserlBbto kesp therwptimune cohéitiar, st
embodi ment anflte skipheysd dx@BEsive ?ﬁﬁ\éﬂe@%ﬁﬁﬁﬂn ﬁoafcatu@ecl bg%lxe%s%@ %@abut .

el ement 102 s not limted to I ffraction grating region
can be a sfP ng region 122 of a reflective material like a netal or a
shi el dlng regi onSh8anito dhé gkt andsecdridemiaienddls, tse sifwotibA grafeg 7 and

5. “(ThI™ o Edath i, 3, (SN SELL O, APl ch G SREGEI Tt O

the present nvention’

Speci fi cal pipd the I&’éﬁﬁ’i@ﬁ@l’l@é% 306 aradegated fo prevepricfivdboedaratiiraced dight
mount ed i ngegERtbd oﬁﬂ of tiee 6ATRed bt R the EHRRIIA Sratind rédich 1683l in a
package 11% and ; de in 0™.order diffracted light and turning into stray light that will

20 enter the photodetectors 106.

As a result, deterioration of the S/N ratio can be suppressed during
reproduction, providing an optoelectronic device that can provide an excellent
reproduction signal and a stable servo-control.

Furthermore, since the semiconductor laser 101 and the

25 photodetectors 106 are located together in a package 112 and the package 112
is sealed with an optical part 124 formed by monolithically integrating the
three-beam-generating diffraction grating element 111 and the hologram
optical element 102, the reliability of the optoelectronic device can be
improved considerably.

30 Particularly, since the semiconductor laser 101 and the photodetectors
106 are monolithically integrated on the same substrate 113, a small and thin
optoelectronic device can be provided. _

As shown in FIG. 14, integrated circuits 121 can be integrated on the
substrate 113 so as to convert or calculate the current and voltage of the

35  electric signals from the photodetectors 106 by using the semiconductor fine
processing technology.

Accordingly, any external noises caused by wire-routing can be



package 112 is sealed with an optical part 124 prepared by i rBlegpétd0ng a 35
t hr ee- beam generating diffraction gratlr}] eI enent 111 and a hol ogram
optical elenent 102. The substrate 113 7i“s dented by nmeans of a

sem conductor fine 30 April 2004 12 processing technol ogy. The _

sem conductor | aser 101 is chip-bonded to the bottomof the concavity. In
a typical exanple where an end-face light emtter is used for the

sem conductredubed e.ﬂlehfb'bmxb dreftto@nadsbed ﬂrbﬂ'@%x})@? hcgt%?%ﬁ; %? Béestsﬂf‘%elecia'm
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it conpPises a mokiis snteggaiion coddeaurfnrniabint ahybeideainngs, ileghiby I neimet t ed
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In this structure, the stray-light-removing region of the hologram

20  optical element 102 is not limited to the diffraction grating regions 107. It
can comprise shielding regions 122 formed of a reflective material such as a
metal, or shielding regions 123 formed of a light-absorbing material as shown
in FIG. 7 or 8 regarding the first embodiment. |
(Fourth Embodiment)

25 An optoelectronic device according to a fourth embodiment of the
present invention has a structure as in the third embodiment, and it further
comprises a polarized-light-beam-dividing means 116, a reflector 117, a
polarized-light-separating means 118 and a polarization-signal-detecting
photodetector 119, which are shown in FIGs. 15 and 16 respectively.

30 The polarized-light-beam-dividing means 116, the reflector 117 and
the polarized-light-separating means 118 are integrally formed as an optical
member 126. The polarized;ﬁght-beam-dividing means 116 can be a
polarized-light-beam splitter or the like, the reflector 117 can be a mirror or
the like, and the polarized-light-separating means 118 can be a Wollaston

35 prism or the like. -

The semiconductor laser 101, the photodetector 106 and the
polarization-signal- -detecting photodetector 119 are integrated on a substrate




30 Particularly, since the sem conductor laser 10 1 and the FtoAmdletoadt ors
106 are nonolithically integrated on the,sanme substrate 113, a small and
thin optoelectronic device can be proviH%d. As shown in FIG 14,
integrated circuits 121 can be integrated on the substrate 113 so as to
convert or calculate the current and voltage of the 35 electric signals
fromthe photodetectors 106 by using the sem conductor fine processing

t echnol ogy. 1¥%cC i { NQj d f E- ' an be
30 Apri | 2000 13 reuea AU P IBEAY JARRae R I B WAERRIAT AR 15,
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em con

Alternatively, a5 uctor hetero-epitaxial technique can be used to
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| i ght - absomsl#gzetdieht-keamsdisiding means (186, 7 refle@or 3§73 alpolprided-Tighist

enbodi ment .sephPatihd pieEhrdiTEnt) 25 An optoel ectronic device according to a

fourth enbodi nment, of, t he . .
Furthermore, since the optical part 125 seals the package 112 having

20  the substrate 113 in the interior of the package 112, precision paxrts such as
the semiconductor laser 101 and the photodetectors 106 can be protected from
changes in humidity and temperature and from dust pollution. Accordingly,
reliability of the optoelectronic device can be improved considerably.

Photo-magnetic signals can be detected using this-optoelectronic

25 device. Specifically, a reflected light beam from the information-recording
medium 105 enters the polarized-light-beam-dividing means 116 so as to be
divided and directed to the hologram optical element 102 and to the reflector -
117. ' '

As mentioned above, the reflected light beam divided in the direction

30  to the hologram optical element 102 is diffracted and converged at the
photodetector 106 by the diffraction grating region 108 of the hologram optical
element 102 so that the servo-signals are calculated and detected. On the
other hand, a part of returning light divided by the polarized-light-beam-
dividing means 116 is directed to the reflector 117. The light beam is

35  reflected at the reflector 117 and further polarized at the polarized-light-
separating means 118 into P polarized light and S polarized light to be guided
to the polarization-signal-detecting photodetector 119 where the reproduction



present invention has a structure as in the third enbodi ment,30a4ekiliZ004
further c;)rrpyi sgsI a E?l ari zed;! i ght - bﬁigﬂrl(iiigv.;ﬁijng nmeans 116, a reflector
117, a polarized-light-separating nea _ _
pol ari zati on-si gnal -detecting photodetector 119, which are shown in FlGs.
15 and 16 respectively. 30 The pol ari zed-1i ght-beamdi vi di ng neans 116, the
reflector 117 and the polarized-|light-separati nlg rrﬁanz 118dfar gd! ntegrally
f d as M-' r he pol ari zed-|i ght - beam di vi di ng neans
1ggmganabe§a pg%géﬂlcgle%?ﬁ%%hdtﬁggt%&spl itter or the like, the reflector 117
can be a nmirror &S shavanin %@G- Afdan Hetegvatedi cieatut i ghcandeani¢gmbedreans 118
can be a Whé afbstRatedP1Phy ¥ ¥ albmibddRuictdBns HIH&R0 Ee%hnbf%ggra 1, the
phot odet ectpr . 106 an t.he’, iari zat L on- si gnaP- get ect! photodetector 119
are int egr%ﬁ%&ilt@ﬁr% eﬂtfﬂ’é‘t‘?%ﬁg %“ﬁ&fi i‘qr cpgtentivoltage-convertingelecitie 113 is
| ocat edb i nsigimlappavided by khe phbtiieddtaciordeell2 is seal ed V\n;j_t]t\ an ?pglncal
Grating 111 and. S Rbibara, 8 frey URbiwe fovthrigion st Fes holaer 126,
whi ch i's pppRaskelemeniti08gs alok Jiraited tbthe diffiaetiah ratingdegtoniddrey. It
polarized- bé—lﬁ%ﬁ%éﬂi&ﬁ%%?e@ﬁﬁ@%Z?%&}rﬁ@%of' 4. hb&g':'e hlsatgﬁﬁ_%ﬁ%%aso g the
optical part %fS. i.nce a palarized-Tight- gam di Vi I hg meéans ,
reflector T :59”3& R ey 3 dapaediof adishtabsonbiaganatexial as shown
pol ar iHat i en¥FIGYTar-8iaiget] thepﬂﬁﬂt@i\%(ﬁﬁlohﬁd ntt.119 gr eTﬁr r angedl i (r;]t i ginisc

hot o- tic.signals can cjed, .The optoele
dovi ce can be. r caneertproriiieedy ben1hde iy this SERPdRENIHABC | on
cost can benfdaccbghbymijtingsenianidugtariasae Thistcaatie deplaced lf;_emfg(gmduct or
| aser 101, 1ighpbeliodak 86htbontifeaNhatr ROUBLLAL OrviS] BRAL HHIARLAS 1

hot odet ec{,or 119; 2) I1ntegrating 1n one optical pa . _
Beam gener éh-‘?r‘?@s%i'i @Pr’ﬁ&rPﬁPuuﬁ?léil?‘h gar beestittetias long as the sgnizondpctotal

el enents 10F1seﬁr101395 chmbb%@ﬁ eatt its iﬁmlamwiﬁglfgﬁ éjr}egﬂfgii G¥arRiTber 126 a
| ari zed-1i ght - m.di vi.din ns re )
Dol ari zod- 11 ght - E8geritarfts HaREenss Telale (S pribrecor SFAELY Satoctipei cal part
125 seal s epacyzigaale fiam aminfognationirheorslimg hietiaml 1 Howevhe thopasdent of
the packadgbheionsithe hBPLPATSSoRel cBfm i B0Hk SQUCbELRLpLARFT 101 and
cah be [, rom

C
t he phot odetEect ors 106 pr ot ect ed
ormation processing systems as well.

20 _
Industrial Applicabili
As mentioned above, the present invention can prevent deterioration
of S/N ratio caused by stray light, and thus an optoelectronic device according

to the present invention can provide improved quality of a reproduction signal
25 and a stable servo control.



changes in humdity and tenperature and from dust pollution. scgsidioogl v,
reliability of the optoel ectronic device can be inproved considerably.

Phot o- magneti ¢ signals can be detected using this optoelectronic 25
device. Specifically, a reflected |ight 1Ibeamfromthe information-recording
medi um 105 enters the pol arized-1ight-beamdividing nmeans 116 so as to be
divided and directed to the hol ogramoptical elenent 102 and to the
reflector 117. As nentioned above, té@ﬁ@ﬁ@%eCted | i ght beam divided in the
direction 30 to the hol ogram opti cal t 102 is diffracted and
converged at the photodetector 106 by the diffraction grating region 108 of
the hologramoptical elenent 102 so that the servo-signals are cal cul ated

and det ect elt. OnARePtogiepispnisdryiceacomprising 2 dight smitien fomemittingelighty t he

pol ari zed- I < VAol 116 | Si: g ref. 117.
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t he present

diffraction efficiency of light reflected by the reflection medium that is 5% at
most.

3. The optoelectronic device according to claim 2, wherein the diffraction
grating composing the second diffraction grating region has a convexity and a
concavity different from to each other in the optical path length by m/2 times a

wavelength of the reflected light, where m denotes an odd number.

4. The optoelectronic device according to claim 2, comprising a plurality of
photodetectors each of which is located between a spot of m™-order diffracted
light and a spot of (m + 1)™order diffracted light of the returning light beam
provided by the diffraction grating of the second diffraction grating region
located 1n an optical axis direction of the returning light beam with respect to the

other photodetector, where m denotes an integer.



i nvention can be applied for optical comrunications and ot her3gopsiloab4d

I nformati on processing systens as well. 20 Industrial Applicability As
menti oned above, the present invention can prevent deterioration of SIN
rati o caused by stray light, and thus arf7optoel ectronic device according
to the present invention can provide inproved quality of a reproduction
signal 25 and a stable servo control. 30 April 2004 16 CLAIMS 1. An
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medi um and a phot odetector for receivi ch ight diffracted at the first
di f f r act i onsegead digraction igpating regien isipyavidsd smagitisatisfy the dermmla: anong

returning light -1 d by the reflection medium wherein the

| i ght - beam di vi ﬁg%@t@g‘%ﬁpri ses a second diffraction grating region

i n the viciwhene 'df dested anstir dofiderasiohi distapeatfiorg a Hgheanitating fidiat of clend
diffraction.grating regi gn prevents str light fromenterin he
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the first dy; | sghatd ' | egde from
the refl ecftj(;1 1@%&%&5&1 %tlng.r@%?gg%%?ggﬁg%tlsgg%%ﬁ? ?:lgfdaegfgglra%‘?ér{gﬂ tgtgt g larm 1,
wher ei n t hefasingpthe lightbermedivoding red¢rnenf, andi'tb denstes ardistdnod tcham adbifrhrsact i on
grating havin 0 h,-order iffraction.efficien of light reflected by
The refl ectt hedn fict isonds SighpéiSh 38ite seliohclbat gu blfbefifen Fitte
accordi ng teptidatiafis?of WM lighh befie picvideRChby QRe 1R tdniigief QREOS it bhensecond
diffraction dgrating region has a convexity and a _concavity different from

to each ot hiéghtrheanhdivigimigcdempnt o 4 ddegwvithhihersecond ddfagliongrasingrrggionof t he
reflected Iight, where mdenotes an odd nunber. 4. The optoel ectronic

devi ce according to claim2, conprising a plurality of photodetectors each
of which is6.l ocaTlksloprileeaonic dedte abtcondingotodelniilf, wlagtinoat leagunegrgt a
spot of (m+d§‘€)'-or er diffracted light of the returning |ight bela

provi ded byok e RECFAEiRAOnIF RIPSANT AR 2dFStoReORBIGHD YOIl §eAibE B SHR% }aTg-

region 1lo ¥ | SRX I ' bt [ | i ght beam
Wi th respeg!t%htﬁj(;)blﬂ[l xé@g?oﬁﬁidng%ltﬂﬁéoﬂﬁéa%&is%f 8 retifnih g Ui¥he bBsn!
7. The optoelectronic device according to claim 1, wherein the diffraction
grating region and the stray-light-removing region are located adjacent to each .

other with no spacing.

8. The optoelectronic device according to claim 1, wherein a three-beam-
generating diffraction grating is provided in an optical path between the light

emitter and the light-beam-dividing element.

0. The optoelectronic device according to claim 1, wherein the light emitter,
the photodetector and the light-beam-dividing element are provided within one

single package.

10.  The optoelectronic device according to claim 9, wherein the light emitter
and the photodetector are integrated on one substrate located inside the package

that is sealed with a member provided with the light-beam-dividing element.



ot her photodetector, where mdenotes an integer. 30 April 2034 Apiil200Fhe
opt oel ectroni ¢ device according to claim1l, wherein the |ight-beam
renoving el enment has a lens at a side opposite to the light emtter, and
the second diffraction grating region il8 provided so as to satisfy the
formula: r >d tan(sin' (NA)) where 'd denotes an air conversion distance
froma light-emtting point of the light emtter to a face where the first

di ffraction, grat4 ' d ec iffractio rafi r.eqi.ogn_are
ormed. NA Hinot SRS abRlEReBR o&ylSs BERRARe & LET nShryrtied st hifer
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the 1ight-; iy A o t i ' i f '
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at | east onemjptedtfromfthe highpemitoetet ector is present in a regi on obtained by
projecting the stray-light- renoving region along with the optical axis of
the returning Iight beam 7. The optoel ectronic device according to claim
1, wherein e drkdr i i i r j 2 ing
region are | Beat oo Ao anordl Aerlts Rl i 11, Mt AmpRIRY 4

opt oel ect r omonitdeslerent dooratichang @ lighti baaln ewlided frona thatight bmiiter to an

generating diffractjo rat.ing i Fovd ded. | optical .path between the
ight e t oStk ideri e Bhirt al i isting et g Hht St o1 oel ect roni o
devi ce according to claiml, wherein the light emtter, the photodetector

and the |ight-beamdividing el ement ar eggrovi ded within one single
package. 10l3-Thellspvptaekationis deviogi acsording taiglgm d O¢ vdhenein, anvidegiated he

light emtt : tod £ QF '

| ocat ed i neiERE PrOGeRnY & LAt Yiadl B GERRIGULABR LI B e, ¢ e
| i ght - beamslibgfrdieng el enent. 30 April 2004 18 11. The optoel ectroni c device
according to claim10, wherein the light emtter is an end-face |ight
emtter, the substrate has a concavity for locating the light emtter on
the bot t om yhi | eThdBpIefiRIAREd&Fict BECSHANEAN EMif BIRVAGER Methidebeam-
inclined by about 45 wth respect to Its bottomso as to reflect aar?lght
beam generating diffraction grating and the light-beam-dividing element are integrated

within one optical member.

15.  The optoelectronic device according to claim 8, comprising a polarized-
light-beam divider for dividing a part of light reflected by the reflection medium,
a reflector for reflecting light divided by the polarized-light-beam divider, a
polarized-light separator for separating light reflected by the reflector, and a
polarization-signal-detecting photodetector for detecting light separated by the

polarized-light separator.

16.  The optoelectronic device according to claim 15, wherein the polarized-
light-beam divider, the reflector and the polarized-light separator are

monolithically integrated to form one optical member.



emtted fromthe light emtter. 12. The optoel ectronic devi cgpagsiirdong to
claim1l, further conprising a nonitor enent for receiving a |ight beam
emtted fromthe light emtter to an ohﬁ%site side of the mrror and
adjusting output of the light emtter. 13. The optoel ectronic device
according to claim 10, wherein an integrated circuit for processing an
electric signal fromthe photodetector is nounted on the substrate. 14.
The optoel ectronic device accordi ng ABSTRAMES, wherein the three-beam
generating diffraction grating and the |ight-beamdividing elenent are
integrated w thin one optical nenber. 15. The optoel ectroni c device
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i nformation-recordi ng nmedium (105), and the optoel ectronic device has al so
a diffraction grating region (107) in the wvicinity of the diffraction
grating region (108) of the hologramoptical elenment (102) so as to

prevent stray light other than diffracted Iight fromthe 15 diffraction
grating region (108) fromentering the photodetector (106).




