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ang.cai Ihecordinglyewhest amepinybpignat frapedc damain kie apresented| iy Pe atfesusinggrioy signal Fe is
conpact n@¥" B t he apparatus and reduce the number of parts. Fig. 4a
schematically illustrates a further enbodi ment of the invention which
differs fromthe previous 55 twp_egbgdi nepgtg in that a polarized beam
spli ter 109 and a quarter wavel eBgth pLAte 958Pe provided with the view of
obtaining control beans on a return path separated froma forward path
starting froma light source 1, and phat a third photodetector 7 of two
domains is exclusively used for tracking detection. In this case, the
optical systemis arranged in such a manner that the direction of the track
gr 00Vey| BufPlelefeBly, the Rkusiflg error EiGWPR:Ls StsliRY mBMmO) ect ed on the surface of the
. photodetector 7 is orthogonal to the |inear elenent-boundary [err] of the
phot odet ggt=0fSs19.+ 1S, SsBY - Bel.ee8i NG SJgnal s whil e rendering the direction
of a linear donmin-boundary B2 of the two-el enent photodetector 7
COi Nci debcauset this Hifferertialr detiod Raroimptohe thp oY asigha detbatiare sengjtivity (ratio batesrefousing set )
due t mscreogsandguipdt sigha) dnd dineadiys follbwediby inpravedilightiutiiizatig effizieacydeadlinh do edrppelessed
for the dmpevedBMNdeticecti on by 5 the focusing error detector, thus ensuring
t hat accur a¥eenf ancautfopus f slafopusing st i fermes gnothergigk, hedineifiant light yeandhe diffiactioe:
oper at ed elgiment s Aot geoiang &m@rb“b'érf@f Rie @ divemgiag srhwdgawaye Andotherefare ghej facal point
 prafeer entferdhg yaveé@n’gﬁeﬁfeagd P convexylong getion,off the, ﬁeF’teh@Ee plee Paiformapiche diflctioe o
bet weefl \RI2PETARRPIF ’F%ﬂ @'@d%‘?ﬁw povetre E’% g “éagy @x BieslRYl PHERPHP 8% t he
quant i t y ger eEP F’Q 'i'zﬁFﬂ platg H@P’éﬁ?"eﬁé’}ﬁ 9 ustaPd B119%% or  si gnal
det ection. ™A% 8 is adapted to bend the optical path. In this
enbodi mert ,_ hoéoug;am 666 may preferably be blazed to 10 maxim ze the
dlffragt|5n ef"'flm ency. As shown in Fig. 4b, the photodetectors 51 and 52
and a phqlpeh hidasy 50 dedicated to detection of RF signals may be
i ntegrated on the focal pl ane of a focusing |ens 20. The construction of
the phot efet @Gl0 sdsedsi,p) &g, kagpgeirgg) egbodi ments will now be descri bed
in greater detal . Figs. 5a to 5c diagrammatically show the relation
bet weegs tshmgsbeans 610 and 620 detected is on the elenents of the
phot odet ectwhieh dnloutdochso? defbanging spot isifagrmed bn thBaptcaiodidkadn bppositelphiseaslation i e us
spot i s fabovaweib lams lre irdtersat, sytnimetridatinivshoSd 6F Figa Gic &MstretediimBjg.isdemt | cal di anet er
and optical power density can be obtained as shown in Fig. 5b and these
beans ar & suBjeced<Po photoel ectric conversion. As a result, an out put
si gnal&detected fromone of three elenments 510 of the detector 51 equals an
out put si%gnal detected fromone of three elenments 520 of the detector. 52
~and the differential output S|_9nal becaones zero. 20 Accordingly, where an
out put si gri'aqs“?’roﬁﬁ"’éé{c?f”doﬁﬁ?0 jss‘l‘s §5éﬁre%ent ed by [err], a focusing error
signal FE is given by 25 [err] 30
But, preferably, the focusing error signal [err] is obtained from FE =
([err]) because this differential detection can inprove the error signal
detection sensitivity (ratio between focusing 35 error and output signal)
and linearity, followed by inproved light utilization efficiency |leading to
extrenely inproved S/N ratio.



When an out-focus or defocusing spot is forned on the disk, the incident

| i ght upon t:he diffraction el emeEr 0611 340®t a pl ane wave but is, for
exanpl e, a diverging spherical wave and therefore the focal point for the
wave front 61 affected by convex |ens action of the Fresnel-zone-plate
pattern of the drffractron 40 el ement approaches the photodetector while
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each st at an desd OPPRCapPRAVE NEMRSs MhOR BochdhR) tahateﬁlrametr@raeasoub%ua% ¥nBnd N the
X-axi s ghotetletdtarsuitdes Bortobidniiiey/©|acR@tRing fambie o db6li k5 Bm hQWY Splica¥ @5H Kifface I S

MoV e e ntiesighedtoethy Imafni operating rahgé breickhdréfore thdi diafle®B of Haarfd @ .Figsl5a tb b ¥inl dorl %

appr e¢i eltapgs ftomed moingunyaiue wEatbutds ki o HRMIMIM valuel oicabbud 75 ba. par al | el i sm of the
| i ne conndistuming te Eigt 2% the [signal pitscalmhg [tracks Jarecsctiohsl socaa o I Wilseatbd kscirputatitgims of
di f f r acthednioreptiongerordBg isurfach df the tiack proageds imcantirettion [Bargllel Blibhe dhkhetroe diating, fvac al

di st ancheams agst regaqetively lcoriveraing angl divergingiwaveitontsrand Fafidichpattermpe oft thr teack gwevetareer eof

i s 5 mri" QEtePhIe o therphaledstegier pusfacamAecsidinglyca tagking erten sigiab Ty dan-beoblaingd by \\2 =
0. Q52?mf’?"§"a?’t9r each elenent, the distances 10 [err] and 12 fromthe point
10 to t % r]éss ge&ﬁers are 1 mmand 0.65 mm respectively, the beam
diarrete 0t r gy Bg' B2k he |nfocus spot |s 0 10 rrm and [err] [err]
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to a m giahges) Maksbrdahde ﬁkﬁolHé inventiore firle] Jfbctﬂwo“{hg'llﬁgr bigm r‘tgoun erl
pi t s ael gHagn tik aFGgsS 5a116 58 Whi @iCEiroston a8 the sPatall EdméP loqleR &Sa 'prarrtrﬁg d@Fat*nt y in
t he i nf edrestiohdiny tb @OMsticloh & el rBHBctive vaveMBnts havinly MM Spoink dRd tHefefrd AdPN
par al | efrouble cttues e @heroihe Héaméhiting ak \SRowh @ABGEHIR drels MERd. 5 @lkys AQBVERIENg and
di ver gi thg bearv 81 1fshifis by Asinahdftiar behm @R tbypALL As the watelshiite virkefém §f BOY & AX,8hd N
count er olbsamns change iromagnifitatichdiydiodt same smpdnbeigeh i\ccor di ngly, a tracking error
signd TE can be obtained by 20 calculating, [err] It will then be
appreciated that in accordance wt tH_e i,nvention, the nechanical clearance
for photodetector 25 can be mtig &dnsi der abl y in obtaining the
focusing error signal FE and tracKi na%rror signal TE as conpared to the
cawe of Fig. 1 c. GCenerally, when a sefri conductor laser is used as the

th of the beam
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COr I eS P&kl RialyOrrdnhO Paihit 1660 dnd Mnakkd Mrﬁﬁu@@%levoeoemgﬁth lu(%rsJ Iﬁt i \
di f f er esit-axfsGathelRHotplate FHRt6nd Q’Grsﬂ'fuﬁétﬁcaﬂﬂ' tht foSHeQ! 16 aQeMikHi BisSY for YRS sd tb eam
shi f ti ngnastighwersa: 4010, el tHel tWE patiefns,| 88 shdwnfih Big. &) ahPkRantdabRSIP ah BbddfateCh t he
beam 61dals lof ditirsctiby arjgiervaratioradetedpliiing @@t fighi sdaite waVolehgth Afiation & tesafle 26t GHeN
vari es twp beanjseAcchrdinglpevionva ligie aomcecilabio tregroatly Narg i waveléhigthQsuday, 1 B esighB®toanount
whi ch i lse @isimal. Further, the two wave fronts can easily be made to be severely identical o each other in beam
intensity.
By slightly rotating the diffraction element or the photodetectors about a rotation center 1000 substan-
tially coincident with the emitting point 10 as indicated at arrow 98 or 99 in Fig. 6a, the relation between the
66 diffraction element or photodetector and the position of beams 611 and 612 angularly separated from each
other by 6 can be adjusted with ease as in the case of Figs. 2a and 2b. In an example whersin the
photodetector 5 and the semiconductor laser 1 are integrally formed, they are located in positional
relationship as diagrammatically shown in Fig. 6b. Where ¢ = 45, { =« 1 mm and beam diameter D « 0.1
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[err] 40 and the differential output signal can still remain undisturbed
even when the Beam di anmeter chan@pPs03figaoBia il | ustrates anot her
arrangenent of phot odetectors which can be used for the OPUH appar at us
according to each enbodi nent of the invention. This arrangenent differs

from t he™gh ftH 'g@ﬁ’é'fﬂ thg remgtfing poin 1) of digh Sogrep i [atiledcat rdepign lgpation witly a mpeharieat ond
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1000, an 'EerP&f"V r?@QPa'%q orih, pasp "'i" ? of the
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of difhr gedokie) angl e variation correspondi ng to the |ight sour ce wavel engt h
variation iascdnB@ntSediB wa®d of Meidért updn'\§tadal atex roddénesstand 9902, antd0m isProbusetbn
source | paBdi@mingd graGalipbsitionio1, 102 a@ 6D SHAGhdN the ditfisi@ly ool bednfs FRESHEGGA t O
be m ni MmeburiensitraT lend $9esd 4800 Wapstpobd Bdth Dithertn & Abidiyig RRJitM®be, therethiciomnges el vy
| dent i caFourier anefbrmO hdiag¥am. IThd Eaurier ranafosn hylogrady, chbracidrislicy of e/hiah iarRgrepdied and

di ffraet ewyze ie detait in.Ofor dxkrepie laditecatied ESpeddegediotivntin bolagaiplat +-0 by & Kate pt 4,001
subst an- Opt. %I(W@)oﬂ%ﬂ@e heenvipplied tpresticalhi 1ota recpreingireproduiclion optics dir caneeal] ingoesar r ow
98 or 99 (seq "Putigal Ghinesetdheragtes|editionirpchisingusistem iy S ofial feseench Bata.clhe dnsiifute of
phot odet Elegteonicy aad tQ"?@"‘H@iﬁﬁﬂ?’l &Agingersheiadapars 1IEC 883 410Z8)atgulley litgratieep igy karein

f r om eac[fcYPYiRipd Py 2 reforante gspart ohthis dispagurey Papiquidrive insseFoyder itiansfoa helegram ygedin s
2a.And? 20 Praserd jvention, i putfices iatfopriey %‘ e yefid e gqcapstructodiptave fpatsnagritheplicst t or
| aser 1 FfBoay P‘?tf“ft o fypcHpryof the, sl E ‘E?"'f% ysiit QSH&F““’P%P%%' dshu p
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i ght urq Soc y O
about . gt o 3@eeh 5 Bﬂﬁi G ol ehalhas

ource an
photodetector can be realized nore easi y as onpared fo the case of [err]
0. This is particularly agxantageous for ;,manuf acture of the above integral
parts by using automatedM ihhnﬂi Furth@n by staki ng into consideration of
the paegsitional 5 errors of “the faser dlodg 1 aSsenbled with the

phot odetector 5, it is practically possible ®5 recofgended to design the

boundary intersecting ang es| éta,r.] bet weMn=n and that of the
directions of the el enent boun aries such as itll ustr&t ed in the Figure,
i.e., Oferr] Fig. 7 is a diagrammatic representation illustrative of the

concept of an exanple of an optics for recording a Fourier transform
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this dbsclosure. Particularly, in a Fourier transform hol ogramused in 20

t he presqmtvamkkenP¥on{)it suffices that Fourier transformis valid for
reconstructed wave fronts near the optical axis to an extent that the

f unct i onwodre  frewavelengtir o thedight Fouseea fpbaserivipe ronawiaiedn the fams of #phese,plge §69 having
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Fig. 7, Z-axis distance [err] between focal point 101 and X axis and Z-

axi s di stance [err] between focal point 102 and X axis can be designed as
follows: 2 2 30 [err]



35 where Mis magnification, [err] is the focal distance of the recording
Fourier transfofmlens 99, and fEPoatr8sg®nds to the focal distance of
reconstruction Fourier transformlens which is represented by focal

¢i stance of the collimating lens 2 in Fig. 2a and by radius of curvature f2
of a COH%Q" ‘P‘?\ t@ra‘ﬁé“t’?\'ér“a@nfucmﬂﬂ?"lsh@‘e Homaskrratiarn Hser iy theJFabriition arecess of er r |
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used i nogtibeasitailws:cat i on process of sem conductor evi ces, can ravvn
direeily using the conputer output. The pattern of Fig. 8a is used as a
mask for photoetching to forma phase-type diffraction elenment 6 as shown
in Fig. 9a whi (ih can be ysed as e diffraction elenent 6 in the opti cal
system of Fi-g——2a- ﬂ'r\e—g.ga.s?ty Lffraction elenment 6, havingajts 5
surface coat edfznith aff¢l m %d: such as alum numor gold or a

mul t 8| ayer dielectric thin filmnmay be used as the reflection-type
diffraction elenent in Fig. 3. It is however noted that for sinplicity of
expl ana®n, Fi g. 9a illustrates only a partial pattern (single zone
plate). Fig. 8b concepti onally shows a diffraction elenment pattern used in
cordi nati on t he phot odet ect arrangenment shown in Fig. 6. In addition
to tAe above—]v-a-r l;ﬁ-&—%pé?‘ «%e.snel zone-pl at € can pg, des{zned and

~ prepared deperaﬂ ng ondhe type ofcoptics 10 and can be conbi ned with

el ectron beam graphics, as necessary, to obtain a highly precise
Fresnel -zone pattern. Referring to Fig. 10, a diffraction elenment 6

Pr epas eheRs MR Bdsks béthedh iR slidteRdiSitof QuHRcd MHaldaEH or SRRWand Svelibdh
conbi nerdlaetw td¥, By @0k It Vii(ﬁdes RPf,] M3, %epe%léﬁ‘:fp&% dﬁe&uﬁﬁe@%r‘s&ﬁt é eﬁﬁﬁéﬂm n%g

i rradi a\hﬁdengtrid@edi Egtiallyl vihbro GiRIuBjoNS IeRERINIFigD2:0a8 8 ocadfétande 1§, Rl <O ®l’;z =f,

di f f r acstandsiandcaeqesiors(2) apd (3ylcsn @ appfdkinaledy) St - order diffracti on eans 15
(diverging and converging beans) fromthe respective zone patterns are

di f f s|act ed waves correspondigpg to vj rtual |nages on optical axes
~respectively distant fromt opt |l ens 2. The diffraction
waves are focused by the le &orntlﬁghf | uxes 61, 62, 64 and 65.
Light flux corresponding to the 0 order diffraction beamis designated by
63. To neet the first enbodi ment of the invention (Figs. 2a and 2b), the

| i ght® fl uxes 61 and 62 are detected by the first and second photodetectors,
respectively. The distances [err] 20 and [err] in Fig. 10 correspond to
[err], and [err] in Fig. 5b and are determ ned by the focal distance [err]
of lens 2 and the focal distances [err] of zone plate. CX1 and CX2 indicate
center axes of zone plates. The Fresnel - zone-plate prepared by graphics is
nore vul nerable to wavel ength variatBon to cause a slight chromatic
aberration than the Fresnel -zone-plate in the formof the Fourier transform
hol ogram but it has advantages of (i) long focal distances (ii) ability to
be used with a differential detection systemand (iii) signal detection 25
|n the far freld and abrlrty to realrze the function of an auxiliary |ens
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forwardly and backwardly of the focal plane of the focusing lens, and it
can be used:for realizing an OPU4papper 3ot Whi ch is practically
satisfactory. The relation between [err] and [err] (nmore strictly, [err]
Fepresents focal distances [err] and [err] of the two zone plates) can be

i ndi cate#d n accordance with the sinple geonetrical optics as follows: 30
[err] and [err] 45 where [err] is the distance between the phot odet ector
surface and each of under andyover-fpcus images and related to [err], by
[err] < [err]. Values of [erTf and [E&erv][ d@pendson a pattern deS|gned
pursusht to equation (1) and & wavel éngth uSed. Especially where the
objkéfztlve lens 3 in Fig. 2a has a focal distance fo, fo << [err] stands and

equat i ons, (2. v ol # B AE R =00t TBRS S e o fohor ol oo gyt o401

and 1 respec ely esired,

drawn by means of a computer.
o Four, e T S Sl o5 bS] a‘ermetanbéezﬁym&ﬁsﬂeztw nidodin by
means of pgnts RBkHe&by, 10 I'n a preferred enmbodi ment of the present
|nvent|on t he di stance [err] between the two different focal points is
defi ned by, [err] 20 Fig. 11 illustrates conceptionally schematically a
OPUH apparatus according to Stl | I anot her, enbodi - nment of the invention.

Li ke t/he enbodi ment of Fig. 2aI ca dﬁfraét idn Btenment 6 is disposed in a
coherent. beamemtted froma Isipght source 1 ang on the backward opti cal
pat h, two-focal -point imges are detected by three-el enent photodetectors
51 and 52, respectively. This enbodi rrent Is identical to the Fig. 2a
enbodi nent with the exception that z, an i maging optics is devoid of the
colki reat i ndg. didlustrates ¢orcpiiongily é’(’]‘efzéf-'ca' fa BRYNK, apparatyp jaecording do siianotherpembogi; )
slit-1i ké‘ r°&t“l°rf 9&?°&a.'é"°d’7ﬂ°’ﬁ‘i‘?&'“@'7‘2°f§f9e 23, & EFt"Hhe'?"Fﬂ?t §Lﬁﬁ"%?€%edd‘l' atcﬁ'@“’"t

di ffractP 3 p9 V‘%E'ﬁ"\%ﬂd ?tﬁ'lpﬁ 13?4
areformER‘JtIr "?ﬁ'é?"? ;a g, 52, 'Bf q 't t

-[err], tSmxfﬁgﬁ%w’mt J"{/E;t '_‘;;gﬂ‘(ig' ?ﬂ s are ra% d T" "H‘d ?’" % the
thr ee 5'§ F cie %& re%eeen% ﬁéhsg if% Ghlisks The
d: {:gt : ggr ob <5u@ § nallin g\gﬁ%g ﬁg\h&%ﬁ% é{ B 72n,>@e
grating tf'eé\%ll cho QiR ﬂﬁ\eﬁlsgﬂédﬂ&i EaSthd'bd f’b in p@ﬁf'aﬁd bﬁﬁ'&ﬁdn%the two

subst apt gﬁhr{gYareéE @71!0%%712%& coindiBesdivat i3 CY- b&nd@kﬁﬂﬁéﬁhs@méng R patBiEof afle t Ne
pattern Gistabtioh Rmeht! e id| thy safid s tthey uttsril @i tHeMcirkulid -apéHareddhBwi iEFid. ish @nd g KRt
[err] i nségn@nt GiD: iis Fig.LERSE Sibistamiallyypartiél ad the X Hd3 ik Fig. M. With Thid bninicion, didce thl t h
t hi s contradkiag isighal can IBeC picked @p tirbre Gkslitgpeiirg Bicd pdSHion Witbredihe Keddeldl patfernCoti® taakk t
apert ur e gmbvexhgnges maxbueliywrethe ditilagion alemdnt alridcepa sttt Wackifig drioesignaibrak bg produced
changes fremianditfdrantid routpliecirduitt 17 efcthe ehwtaiblectern (71 snd 7&.cAscordingly, dlimree ist noamsled 1)
error si gepatatinghe ¥rcking erusignal iBH thé thremelemeit fphatedetettpra 51 endgt58\and whendhei absdiufe of

- the phot vl of englass6/2 subigndedzy. theNineaselemagjibpundery of respedtive phofdelectess Skadd2and ng

t he tracRedgsis dpsigraddnbg ¢ § Aphneisecdup FPr‘é‘LSS'EG efiterheam Resess dfetasoverdng containgddn 52
arveks when TerRCuUsgRYPY gignal can pesugpress 'l béVr r]/ 2 subt ended by t he | i near

el enerf - bod:r‘Rj °bﬁmaf'e§ il @%efa?fgmw 2y hscn‘m'%' s
desi gned LB ‘if? gleh "g 'aﬁtféq;; ;g e" he
groove ag}g s emb ent thgz%l:ar ) ctrl:)ne ?Vlng.i T 8e%e:?.,eleme %t%rs 1and
Ry e L S (ﬁg

f-poi i
part * Borsiddl o %Q@Qfotgu %rra%.g% sihcavs e psétaietegt@r ﬁuéxfa o 2otk et ean D% usod

di ffract kpRr elaeasmtou@@ Giff@ERHBedn]\comipBnentd Bteknfhirig W tho ém-ufks geﬁ@); dhdds BleQiaRAbd 661
havi ng, bypictodstad®s 73! 78 7364740 hig& tBEHgIREr SRINASS isQidn BY) In this
enbodi nent, the |inear el enent-boundary B of each of t he t hr ee- el enent
phot odet sp&qs,s b%.9ndsR2 Bac)paral el to X axis which connects optical axis
Z and zone plate center [er] and nutually conjugate two-

In this embodiment, the direction of the track groove projected on the surface of photodetector can be set

so as to accurately coincide with the Y-axis direction and even in the event that there occur as shown in

Fig. 12b offsets of far-field pattern distribution of the track groove (haiched areas p and q) which are

s§5 superimposed on a beam 611 bridging two linear element-boundaries B of the three-element photodetector,

the differential output will not be affected by the offsets. Further, the focusing detection pattern in the form

of the single zone plate according to this embodiment can be simpler than the pattern used for taking out

four first-order diffraction beams from two zone plates and the light utilization efficiency can advantageously



45 focal -point inmages due to the convex and concave |lens functions of the
single zone plate are differentigdd g110sgoe®t ed to provide a focusing error
signal. A central photodetector 77 |ocated near the optical axis is used
f.or RF detection. O her diffracti on beam conponents stemmi ng fromthe
slit-li R%'él%r ating areas are detected by photodetectors 73, 74, 730 and 740

and a trackhipgresmbagimen ?faﬁ'gs Hrip]i2h gre PﬁFé*PPdB’y refpreing: tp theyslitlikp gratingtamss §Eht |

the di ré ?73na QFpting pattery dﬁ)v‘é‘" !"dheefé?'éscPfGHW!“H% wava frent frcider yeaideq ect or
can be factiopy 955‘9‘1"(%%% 'Vé'i‘ﬂ ‘W?°E'Pf‘ e "”F"%f(?’g "BY PR fmesiio sM48" even
in gve Agre R, of th ?%i?;'gs °"d"1'5P ftoffg of far-field

pat £€rn_di/ cgi ?1 8ﬁ°ﬁ§5f'?on e Y 8'??” cthee V“&'P}' "ﬂP( f a"Wf?'E are
55 SUp%r 8:?@1 o& & 5 JN% e%{e 18 ns of ﬁllél ﬁoto g ﬁérs thqr? m?l;{? B of

t he thr rentI al

af feq} e Wvﬁll fﬁ tﬁg rﬁ?&rﬁappgrutﬁé s Elffra&l eltalqgrh' ﬁfa %ﬁg&aﬂp el & é tﬁ htape
form of t§GeriEtidA compshemtitiuBinge ‘ﬁ@f &d?glﬁFaQtloh mMpdn onpf'ﬂ f

than the jpadelisdkion URCsptibaP tisk, M6l dbboitly pafdM odclirs i the prSdnt ﬁllbé JnatgtrédaEb ms
fromtwo dasiy oplorfesof WBGs téifpaled Gchihe Biidr kit &dimpe o MérblyCréB YinrieBddsary recording
advant agesdsibigctVe servoobB&atbd. 340B1 be high. Wiile the enbodi nents of Figs. 11

to 12b ar @) Alesakrdolneidhdaynt ngirazluction 6f dodirdl b&an | bytthd difftatigh Adnhen() thaf i, asin&rdolinand
672, a griatvaragjorpint the wavelvegtmgf ight eoutce camiba tebiminatéchia accuthana with thel ventiet By of a
wave fr onmakingcthel dimsiar bipuodery lot the | ghbtodetecioo eoigdidentewith Be alinettioro ofcthespatialocalrigr t he
travel | i niipaincye ot # partiah fhologrem wervespdndinghto engly spwt infage rardiby differentielly dstectingehent ire
area of teeetripgamsaction el ement 6, as well known in the art of hol ography.
Assg@dcr i fibla camsido the prigr H'é“’wh&mfﬁ'r’%ﬂ tiustmepio the mbptedsteetprds panprein patied a
plurality®se PgEoyRedk Wity exteaoidingrily bigh aceyrarias ir-Ray qf threp el digpstions. dheergsent inventiened f or

| i ght bea idate Jpaulrn g accyraqies Tﬂf v pad besides pargyit fabsicatien. gf 2 Righly, geli |
d: gc arg ? qfﬁ“Fd osé’f'bétsé'&i’"% ??\'é’é'ﬂ‘g %?“f%?ﬁrm?%ﬁgt%%%e'w??mlb;a
it
i Sl SR B R e o e i
e hig e&) ‘ﬂ alﬂ 8Cdshn i 9:1 E& nf il % he%éggr sa§rF I on
corrponent ry Wi aOI htt g{éﬁﬁﬁc mfa@tﬂ Q er eraﬁllr K,

t he def oc“ﬁésqgagggtt%m occurs in the present |nven 'on 10 Te uce power

densizsy by Ar sbvpsct @biidlsvid SAAER %ﬁ&\dast 8 sbrhiGonBictoP lasél' dan B ASHRE inkdgraf GitE LY
prevent UsHaedsctons Wittl RED metnaicah BELurE) BGh HN4E redGifed LoRRIoAdI,Odhd e use diithe A
weak poi niktegraliyeidred par chr SEPIBL he RbMiatioh Prickss|of OPGHTBppaNitus B iflbrove raIbilitp Bf

el ement, théaverall appakstisner abi l ity to variation in the wavel ength of |1 ght

sour ce cafii)[Tee etidr @it teabseal problera traboftdstroomponisiits) diient® therinflaerice @Nthd Yiffraptioh paterh e

| i neas bdmagkacorespondingetopthe tradkedrené are supérinpbsbdngs nuised) upbre theli focbsibg detectién t he
spatial csanel e dreseay ireerdion. héweserprermitsabmaiigble goismsuopessos py melkinghd direstino f s pot

i mage andh®finegr fopendenitdf aahptgdetistoe selistagfiativ erthogenel tol thb eitaction 20 the tfack igjooyen
contrast Rrejeqtadeon e Rbptodgtactopusiaesi n t he posi tional adj ustment of the

phetodet e‘&*t')d? “‘P§ @'ﬁ'@'?aéPF‘gf""ﬂéa‘ﬁ?“P%EasP‘bmb@"?ﬁ%fF'?'@P‘ﬁ@'ﬂ" o twerfogal-point drpagien Awg | y

hi gh @ccdf! ﬂ’%l"ﬁ?@ °é>§'?°a'[“a€ﬁsraé%f‘?t?ﬁ‘§’ °"t ihé‘“ é%‘%?" pyifpenefion can

mtigate % gfs'"éf’ée %?pé ”’? Pfa ! "égtl° [ '?H°’i°d°t°°t°’s
fabrlcatlfgfp 7d° aﬁ' fqhﬁ '%l tJaled

adj.usting, jq%d °t'° at enu” 'C'P?cly x«?[‘e?‘res”rf 6“ ?S'H NPE . 25
n I
U S it it Lt

diffraction efficiency can uplicated with extrenely high accuracies.
(v) An epimgal disc driver using the OPUH apparatus of the invention
fulfilling the above advantages can operate stably with a |ight source of
sem gonauin@ptidaRicklp B4E Bppaitue BYMPHSIRGENt S Where the tenperature varies to a
great ext ent alighDsource (1Yfoy enfittagapent; sol i d-state |ight source such as a

sem conduct oimapiag epticsc@)8) ke fobwsingdre Hearh ntpr aasndall spuit;t h phot odet ectors with | ess
mechani cal aedifirastion dldmant (6hakspesed)iri are dptica Ipaib reini whith| they beagnghs$ifgethiosgh sdld t he

i nt egr al | ypfasrisreaflegiest fram @ ives; ppighli stogage hwediueabi) @ difiragted ghenebestor prbduCRivo
appasat us wavrifrdnipdPo 68 of thp isarhy diffre °'b¢qufﬁed syigg difierert fasel peinta dn ong viglt of 41BIe8- pri or
art faces %S froiop relatye ' e oglicee (@ fsd2.d@d o the influence of the

di ffraction PRicfeipgierameans (3132 5 F‘*@‘é'ﬂﬂ)ﬁﬂ’f"ﬁgff t%P MRewavp JoRis Jflo Sk fropp dhe
superi npo ionelgmertd®s . upon the focusing detection signal. The present

i nventi on, however permts remarkabl e noi se suppression by naking the

di rection of 10



the |linear boundary of photodetector substantially ortho onal p'\g\m“

direction of the track groove [ERp3t184DBn t he phot oiﬂm “u ‘B
(viii) In the conventional focusing detection based

det ectlon of tvvo focal - p0| nt i mges, two 40 di f f.er ent det ection surfaces
are us ected on a single detection surface of a

phot odgt, i%@nﬂﬁﬁ 'lg ° 1? Te e :g%‘iof;%@feﬁ:%% qr;ﬂ% VJ%Q"T ?’:Eth‘é §e1nt

i nvent P 'E‘?"‘é in
an i nt%ﬁgﬁtﬁ:gé 31 ﬁ S do cover

trave
det ect ' Ofs dbémﬁfali}g& anrEl I t ag !{hdp ni hea o) ?Oll]

th II']\IUI Hi‘tyand Veen é,ll' e
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Pr esenfocusétV i thé Biiticd A BoQtokdRtiafly Gdtdi daoc}nﬁeraﬁé &

hi ghl yrollorn alatiwrious BseRensi ve and suitable for mass pro uct | on a| ms 50 1.
An apt i qpwhie ia khepribeatapparatas #é difrabidRTRlemBht/Hibys the lphrflBita tea 'spifted ah teQigher

em tti ngrdar biéaotion icorginag inePting $ fifsBordét)difrddtion ddfporient aplt@ridgnithd Biwardtpathmal |
spot ; a isliofdsedion t@roptitat ek ihe( dBjocusitigsaaere dedufs iaheqPésemahveiitah ffo RAUMHoREr t he
beam pagiensity by brders ghtws a8 donegated dsthe prioreftleranipiscio themby pregin@ineddpdalyaradordingOr age
medi um (309 defectivyj Sefve geeratignt her eby, for producing two 55 wave fronts (61,
62) 150f tid wegkwoiny ifereatinjnmductionl et contnel bermsi bygthel diffbetion plembn.cthdt ig) eilmerabiliiyn one
hal f of ' pasiatsnyin f%wgve&eeqjh 8hlight perrqe\qan bg elimisatethin ecaprdane witd e ipfenticai by
optics g’?’ ‘)rtYhe %aIP‘ﬁ' P56 gt Be (Rptodatestes cpiggdent; with ﬂ@rd'ﬁe@@mqfnth?gsﬂ%%r?efﬂef t he
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di f 451 actgiorhe @liREMAtoldthentied R the déX8M InveRtioh Ror ﬁ%ﬁnp@fsum&oggf RBRWate péj%%lcr i bed
above, iman} Giftraédoh/bleMPasidigH YifreidAleficidBbylcan bd\Guplidaed With Brem8ly Righ hétutabi¥s. Of
~wave fr qntas opticardisediivériueify tHaOrUIH dpp@6ilid SithehRINIRAtUIARAG theS&idvd &vantdgBdItanbeam
cont r ol opetrate sfably -with @l light{3aiirte bfsseMicomiubipiOtbssk @EIASE envidéhnieh® WhBlo! thclemBbratared! €

di f f er emérleatd a/gréepgaited by neans of the photodetectors, thereby attaining

t hesof ol Kvilwk egmpest sdiidstaeuightedobee tsech d0a serfiicgndihor | Isset cant thaEfoMeldGﬁtegtélty with

appar at @bkotedetectdisf ithdessi mecherichaeruragy thas thah esqpigadt coofentonbilyaands phibisé @f tend t he
hi gher 8ege¥ly Brmedrreds Farsirerifysom ahricationgiragelisf) OPEH peraratisched imibrdvé refiatiilityoof
conponeffeSveplPRI Yy on the forward path is focused on the optical disk,

the def &V&h&'} io %{t ta‘é?Sr? re;el?!%w thai qffsetirempeneats due forthesinfiuense of dherdiffiention paiarer

den¥ity andigg o, thp PRJSUPYIMPRESdp A 6?'s°ar‘fp°é>8%ﬂﬁ91=l§'"9c$’°i°ﬁ\9"eb
pr event ’B}%Hcﬁg% aea “"Y 8 Vﬁ ﬁ é?%'f*\?é'o'éw?ar%y@ oy makipg thesiirectipn ¢f) A
weak p0| ‘?j Kpeh

he i . arpeBrialb AEogPrah i e Bpotioneet dher ffﬁ%\(csmﬁ
el ement Vlllg Ven I(Hir ﬁg det é‘lon % Vg 9% QJ]teFtH{} ﬁft@«og I h Of l I ht

soujce

ngar el e WE o R e ﬁ} ;;{maaéi; the

spati al opﬂaFd'eloﬁﬂhalfl rsﬁ&&lﬁé‘%fef&ﬁb llp%ﬁ u'lt rat }oﬂﬂ t@mefe s% g OrafifdC

i mage anduding ddtetdon] impiové b Yitil ﬁﬁoﬁ%ﬁlhlﬂﬂ:ytohﬁghf:mtaﬁ@ l%asﬂﬁultan?e us detefchdn'c)f I'n

cont r astradking Wbtectipr sigal. art wherein the positional adjustnent of

phoisodet Bws,athe ipRsahe iwéraiba Yan' pronide’ £ DPUA dpparitey WRIEHTR Cholbadh) 19K ﬁ@my dénaaé,l ly

hi gh aespensics apd suitablafoy mads gréduetionaxi al directions, the present invention can

mtigate requirenment of accuracies remarkably and besides permt

fabri Qaimen of a highly reliable OPUH apparatus through such a sinplified

adj usting process as rotating the diffraction elenent or photodetector. 25

(i vp TheAuprties aickipdnacarepreiue campeeind:n t he present invention is of a sinple

super posed 2Z8M&oweefer miieg mbramirany diffraction el enents of high

diffracti oﬂ“@f"ﬂl%ﬁ"’éﬁ% ) eiAcusiag Ba beare BiocPmall PPtext r enel y hi gh accuraci es.
(v) An o t cfracip e'(’} ey d'ﬁ%qs?la%'l'"t #eortipa!aty Anarhigh the Bpam Rassing, uengh Said

fulfilli etr Q'Pﬁ (?QFFQBH??F'H’E“e“)s?’aﬂﬁ" tagli thefeby. for %F?F“%‘ISU‘?”Ee of
sert condgﬂxls PornT ﬁﬂ%h%%f"ger?ﬂ Celnigts iy png nalf of the off
gion r atlve tot e opt ca axls sald optics (

photodetector means (51, 52) for receiving beams of the two wave fronts (61, 62) from the
diffraction element (6);
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varies to a great extent. 30 (vi) A conpact solid-state |
such as a sem conductor |aser cangpo FziosaeBt1i ntegrally w B““jﬁﬁ“@gﬂﬂfgm‘s
wi th | ess mechani cal accuracy than that required conventl L e
use of the integrally formed parts can sinplify the fabrication process of
. OPUH appar at ushaiepiprisedor ove reliability of the overall apparatus. (vii) The
prior art facdd thet spidve wave Fenty(§1s 62 eerpepactivgly fepuredt ypon Heo iplapasywhichearp f
the diff rachs'Eﬂ?t' byt ipcated foswardly andbaclovardhy efcasplangdl Y perepndipidar e spid opiied g (Ar e
super i rrpose %’ g9 & drcusingrait ?fHEp?B'&'?Isq‘ Bé’Paé‘?:P'P‘?Jﬁe%ﬁ"lj’hﬁd d'ﬁﬂ'@"iﬁﬁ@%‘é’ﬁt

rmts remarka the

i nvent Pon, reSS|on
dir&tion o ' :{Pf d?c"gﬁ% %o‘g g{” J??" naI
Lo the o ft%ﬂ i %"gm Ehir iy “}EZ‘% Ea %?

di ffergnti ajg @é%ﬁttﬁeﬁréoﬂ naF we i at a conter the

detect 1 on sy 36mSor3he o4 &@a.ertwa Ifremsﬁu lﬂé Roc %t,.ﬁtc&f dfbr fooPdr il ﬁzwo wave
detection sgsdfiace of a phot odet ector having a sinple, single aperture.

Contrarily, the present invention uses two photodetectors of three-domain
structur ez ph@pteacdididp héad appardtist RErddgc@ didih M WidreinhwidedmrachérdgidimdntiR adbiaAdY C
range af foeasiomghdgtarc®).on, i nprove the utilization efficiency of |ight
flux and ensure simultaneous detection of a tracking detection signal. 45
Thus, t hes. pAegptical pickupcheid eppacing agrooling die ClaimCPuhdrelp it diffracdionwlercdnt iss refentpact ,
light, hi ghhye heledramh[66) having jip betegiaplic autdcesdisnosed| obliduely ahansanglp obahoutt 4501t the
"Cainms 50 1direafipnepthp beam emittadiitomiseid g pgweneat us conprising: a |ight source
(1Y Ao enmitting a beam inmaging optics (2, 3) for focusing the beaminto a
smal | spct; A3 a8 qat P'S'&’Pl 't?ﬁd @Pmﬁa osing g %%éd‘”’h‘i’ﬁ"aﬁacbp?flﬁ?ﬁl f"f!a‘t"ﬁ seendhi ch
the beam pa8taqy 195 i 5?’3 5ﬂ%f§2@c§2éd542} S?H"%d pragnt-
?H‘H’ ﬂ (BbP"‘ d

st orage ned fcoin to a radigl |
fronts (61

. g??én%d?tfﬂfe N o o ot MR ot P gvcswwwe'm

Bh %
poi nts®in ofl '°PF"°'3?"§ e off- axis region relative to the optlcal axis (2)

of said qpti ) I a, re o v eans
o Thel Atﬁmtcégﬁﬁap : fzgi 4 Nl Mt e

charact er i seﬂact.da &MAd pr%@ Etahtidy! ﬁh Ito 3 dm gt.tt.ms dhralo
focusegh UPOBIehER biinddiBs of WidhCoR s Mst/afic $8RSd pHEtbdbtek 8= 16D orwa_r y an
backwardly of a plane (111) per pendi cular to said optlcal axis (2) and
contai ni ngJ An btical pick Head atpartilis 4dd6rdiRg RO 1. Girfnbr RfmbAsthgRaRRN pRGISIbEERT7H oA M
sai d di ffer stdoplbnatldete®ion strface (73) (0P yeceidingl tHe0-srila L ditfattich RHAML KUAE k8¢ WitifactiRans
i ncl udes fi plshert ®B)). and second (52) photodetectors, respectively having a
pluralsty of |inear elenent boundaries (B) extending in one or the other
di r ect i or¥-wAn ebtical piskepohiead arperatus wgcotding to Clailnsd winerdin$aidythisibphatotiatdctor (F7his rdwh-al
line (X) wi elamentphqtadetectorianyl sidoptice (2.3:20) ia disprsed sysh ithat the fliregtic-oH a tireer element-

di ffracti onbeyedary (Rebigsekstpnially arthogeng! 1 jtier linaat telemantdpusnderies, wWhish aref peyallpl de e4chi ng
same two wadiBers ¢rgpytiaaly dnclined tg gnake gzsmalh gngle, Berebetuaen.offAacty et 84 firgihand sepone e
whi ch s di Q'ﬁ%’é’étac"%’ﬁﬁét%htlal ly at a center bet ween the focal point of one
(61) of s nts and t a t of he 0

two wave rg P F%I |I.Zkt:§_ pp r@g?@:.es ia‘f%{?\j/m # nces ? %ﬁpﬁﬂ ﬂgég: -?r?a% 1
wherei n sai K I

(6). 3, An %&Ca cku "as 3‘('{%01; here"fo Claim1l wherein said
di ffraction eI enent |s a reflectlon type hol ogram(66) having its

hol ographi ¢ surface di sposed pbliquelyjat amr- angl q of about 45[err] to the
direction of the beamenitteg Trom sallfd [1 ght sgurees 20 4. An opti cal

pi ckup head apparatus accordithg to C ai’m 1 wher&in each of said first and
secondsgphot odet ectors has three elements (510, 511, 512; 520, 521, 522)
defined by &wo |inear el enent- boundaries (B) extending in a direction

which is coincident with or substantially parallel to a radial |ine
1 + 1 = _1
55 £, fo - 8

stand where f; is the focusing radius of the 0O-order diffraction beam transmitting through or reflected
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fromthe center (10) |ocated at the focal point for the ( ghi | on
beam produced from said 25 @&EPf 6 8pc3domn el enent (6). mll“ﬁmg!‘"‘il“ﬂml :
pi ckup head apparatus according to Claim1 wherein said opticcsc(2r 3y is
di sposed such that on the photodetector surface upon which tracks in said’
optical stitmagsie Qifﬁ%ﬁﬁmlqmrt towerd spidh phgiadetgctors jee thelifacelddistange offa fodwsing leas, @ed ed
track is sOifstoRd @ canstapt iy thndizienge petwepnispid tw diffarant topal peints ansyelatad focft by/2s <

par al | el de el enent boundaries of each of said first and second

phot odetgec orqi. 51, 52). 6. An o%tfi_cal (f)i,ckug head apparatus according to
O aj fi 1> f I P8 Pgbg.%}. i?ﬂ‘gg:a&‘st%? g TR wharsit theSisfanch, 24 briveep Spid g

det &€t i on SUIt ace 'f 's pefined e ei vi ng the O-order diffraction beam from said
diffraction elenment (661). 35 7. An optical pickup head apparatus accordi ng
to Caim6 wherein said third ghotodeteggore(7¢) is a two- el enent

phot gglet ect or and said optics—Zﬂ-,S,?‘O) is dV¥s d such that the direction
of a linear elenent- boundary5Q[err]) is subst&ntially orthogonal to the

| i near el ement - boundaries, which are parallel to each other or nutually
.inclined to nake a small angl e therebetween, of each of said first and
second 40 phot odetectors (51, 52). 8. An optical pickup head apparatus
accorsli mg Ancopfitai piokui ,heavhapparatos sabrdinglitd Claimcs witsfoire twd rFeghol-eénp-plats hiwivy fodal -

axi s Fr esvigtangasreef,; pfl substantiallk ¢hesaré ebsolste valgpanditopticel axedseparated byod predetiinaiences

of about distaneq aré euperppred P pach otherderrforaiatioh pbecphasertyiwatifractidn elereat N wavel engt h
of said light source (1), wherein 45 [err] stand where [err] is the

f ocusi nd!-rdriiep! gickuprheadyarpergis aerording de Claiyh 1.0hereint they dieastiontdf thy linear elegantor

r ef.L-@tt ed boundam (B) af1epchy afysajg firstand,seqend phptqdptpglers (8953 it rbpiantially peingident ot

phot odet eI Wil the gisection.of the patipl-carriar fauency ofa diffrargon elefaent patiern fos propluctions |
bei ng a cdh&GHe anq secondavayg &niy{f'e®%et ween said two different focal points

and rel ed ¢ -E?ca[qur!: ba% ertle s fﬁqrgrlh%{nhif gé}?iogt.'gratl Eié:oglgjp heaectl oy
R op i e b otk e R

appar at us accor di ng to Claim8 wherein two Fresnel -zone-pl ates having focal

di stanceg anl lidal pikup AeHAShRHMtIsHcloYaig 6 CRANTP, 3Retah Wi &%&'@ec@ﬁ'&jphgﬁﬁé s AXes

separ at ed (b 58 amﬁﬁ%@i&femn&gﬂtedb§ﬁ1@_@£ﬁe fb&raUPEr pOSed on each other for

formapi on of a phase-type diffraction elenent. 11. An optical pickup head

appar at w6 ArCophidalipiei@p héad Gbpurdidslaccody 6 ICRInt NG whdréif 6did it A sdcBR pHotd8adctors

el ement - 261, 52) ardintagrehad phoiddjodexf an@ 3814 light scidde|1)fcompriseditich Somfcamflictor laser or a

phot odet ecbliskstatd fight son2p etivabotiisdraim tsi dispbspd intigrally slithrthe iategraidd photcdlodesi deky 4 he

di rect i on point 4t lwbicis pdensians of ineari e@mehtrbeunderies pf safd photaliddbs are trossed.el ement pattern

for pfFoduction of said first and second wave fronts (61, 62). 12. An

opt i cal 1HiAnlogticahrickup hasg apraratys acaotsing @ Glgimt 1o wiltirein adiffrbctionklement (6, 881) producesst and

second phdv¥owavedients respeptively haVi'(SGf_lq@@Z? cyrepiuse whighezie ofriegatiemnandiposifve surivalgesnhi ch

ar e nut ualdfpreptfeom theindex et eHarelureh tha ingldent wpvedigatut 45 t her ebet ween. 13. An

optcal pickup head apparatus according to Caim 11, wherein said first and
&5 i Bl

seco ' i B BdPo " §3 QB plaaRn
1 bRig Aparalys pecording i, BlpiRiSopoein seidetfiraction plement; (BRI) kag o
subst r at e.;’;ge_ d Eg.t:Egp A %g-flc sggm@g&eﬂ%‘{gé’g?ﬁ@%?%tﬁg ;gg‘;:%g‘?p’;fgg&g;&gﬁ 11,
wherein s 0 ! 1°INpaE P emB P n :

phot odi odgié|r eér{%z%a?h B'?g'%ots soﬂrgge' g%w'%or?pr'rlgcst%%lo 5P I8 A ®Snduct or | aser or
a solj dpsbmthfspliicibt source equivalent thereto is disposed integrally with
the integrated photodi odes near a point at which extensions of |inear

el ement 1.b@pasths A@Seh@bkopRérAchRA@idi odes are crossed. 35 15. An opti cal
pi ckup heafheighitiaile Y zah EMitibren@inbOsthied M 1, wherein a diffraction el enent
(6, 661) pRheCALBRRINGSHSkE BEzull FRRIsSIerbiedd3SkbHIV ARk dindndbsinBgFibdkdexes of curvature
whi clao ar e ebm ragfdiehiveptischeh Weg ialifi dem ddv Hiwer dié ©ptikdiiKréras 8Rdnl fonteMeinh@rgegaiex Of
cur vat ur e ned oftisehen Spdicienmiediuva 4} réfisidiat oded Gon didsem Abbegittwird Sdngepidnbtep Béugards-
appar at us eoeur (@i zvp Eweugbravom 2v8i Wellverapien (812162) dér HibictmntBeogungsorinegtund GGtl) has
t Wo zwei verschiedenen Fokalpunkten in einer Hilfte des bezliglich der optischen Achse (Z) der Optik (2, 3)

auBeraxialen Bereichs; und

55 einer Fotoempfiéingereinrichtung (51, 52) zum Empfang von Strahlen der beiden Wellenfronten (61, 62)

von dem Beugungselement (6);

dadurch gekennzeichnet,

daB die beiden Wellenfronten jeweils in zwei Ebenen fokussiert werden, die jewsils vor und hinter einer
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parallel grating areas (671, 672) having slit-like apertur

apparatus includes at |east two tEP®s31¢i3gpBrt phot odet ect Oﬁllllﬁmﬂlﬂmlﬂlltmul
direction of the linear el ement-boundary of each of said twd three-dl efent
phot odet ectors bei ng coincident with the direction of said grating areas. =
45 Pat ent angp FP’C?P@SC% &phee $Brenkmgehiam pdk Ripgst Bakalpynitidesrygn dbm :Bepgungselement (6)

Li cht quel | e giﬁgtez@ﬁ?%ﬂ Pirabis dar nuitar Beugyngsgiginung mtwdﬂbﬁnenﬁu ht) segsprdret gind:  3)

zum Fokussi ahI s uf el nen kI e| nen F el nem auf ei nem
opt i schen 1 ée"éF?)efﬂtPe o Yqiasy, die
vor gegébe- ﬁ_n gsv sg

"«E & F'°\98r'i"“cﬁ"‘§§'é‘|'h
gebeugt wi r r#ﬁge:gﬁn;gsel Prz er%?n w:é: ﬁ%@pﬁ: Sgwﬁung

CE
qcﬂ'

Vel | enf ront gik 9 rE Ellehton aut in
verschi edeng,ne,ﬁg eﬁé’r\ ﬁ&n'lﬂn nB@er I’F%{-gle‘a‘IQ whe % ﬂﬁ?runp lkglai]%é:
Achse (¢Z) debkafpliict Hor Giten @) )&Pfa&(ﬁeﬂwalbrﬁﬂamg?ﬁrﬁ'd‘e RSFoki andererf (69der beiden
Fot oenpf angweﬁénﬂgdt&m, Einét st zum Enpf ang von tra | en der bei den

Vel Il enfronten (61, 62) von dem Beugungsel enent (6); dadurch gekennzei chnet,
daB di e hei dpiischeé Aliraimekplveriichudgeriabis Ahspruekel, b adiedas f BYGgimGdeRient\8h GBitier-di €
j ewei | s vor TtandorinativheHolagyranew ()Lt EP O 311 340 BI'IEHEEL If i 11211 liii
*C B M S zu der optischen Achse (Z) senkrechten und ei nen Fokal punkt
des von d&mOBisgsuAyebinewpimrichihg each sAngirech 1g dhicdeq HanBétgurgbslanediesin malograrem
Beugungsor dff&hyore riefledionstyrd ésh  deissen chojogrbphischan Pberfidbhe tmits pineiy  Winiel denBetera 45 °

Fot oenpf f ng&ezdglish Her rﬁ'qhh-gg éﬁerelhd% f-'slntqtn"e( niitfierten §trahisrgeneiot wedeprdet s62)

Fot oe fanger unfaBt, die ewei |l s eine Mehrzahl von sich in der
ei hen 88?5" a@ﬁ""ﬁ’P’t’”@‘théQ "?‘%icﬁ“ﬁﬂ"%"r'? 1. ibgi @?’ (:5(']°th§’ essiealpnaugh der zwoeite
nt 'ayﬂ“’e uﬁ éﬂ% t S¢1 efe @P&mwg' tnepre

ei nem Fokal g
M

nul i ten Beu '3%"'8 Hﬂ'ﬂ n e E E%t; R@%ﬁ%ﬁ%@% oo¥8r zu
(B SSL el o8 %%E W e Yq m@fﬁ%ﬁa LR e | %ws?%ﬁgﬂ#g? i anoen
ng

Ebene i egenden ero erfﬁtl che, die imwesentlichen im Zentrum

zwi schen gleihe aumnahiRk@bHlnd Rk ( dig BEE!S) Wbl Bhde0BAGe iy, UNd
dem Fokal pug al?ileQ?erf%& p!éefﬁgér&%gfﬁaép gifb?ﬁh 1 g& Ee ?d E"ﬁfi‘é&g& % g@uf % t)'
Opti sche Aubmpbiekeirdor Adig Rickling8r esentiidfidn deMirecHBed der Richtung im

Beugungsel ewgdahtichbi pdraidiel Elbmentoghofe Wemn' &W&ﬂ hm'n S8ioR B8 alich)demHweitoh Fotdemp-
Opti sche Autsngdrgaksspfsyorri chtung nach Anspruch 1, bei der das

Beugungsel enent ei n Hol ogranm (66) vom Refl exi onst yp ist, dessen

hol ogr apl8. s Ohiisciebaufdahinelobieonidhtunge navh MnsPridhed, niosineat mﬁtﬂlﬁhenbﬁiﬂug Fotadmptiiager

Ri chtung de§7veui ddein biner Hibguee lidgendemiBripfiegerabarfi®ihe A78) urg cngifagpenadsyegebeligih

| at. 28 4. Syhisidechuiiter\Béugmigariirupd voo dein Bavgungselemerty 68Hspr uch 1, bei der

sowohl der erste als auch der zweite Fotoenpfanger drei El errente (510, 511,

512; 520,7-59atischeoiuinabmekapiyosrchtupg aack) Apsprich fichei Por sendriste Eptoprentingeryy @ winAvgen

(B) festgel E W%‘Fﬂﬂemﬂf@pﬂnﬁ uad die Onfik 2. e 20)rderaia  Angeosinsidisth ﬁ@nd'e cgtupg einesi ner

vomdem am lﬁ'ﬁR’Fb"H @H@rﬂeﬁﬁé‘ g%’@leé'ﬁéﬁf'e" "B%areérEieél?Q PGB en

Strahi ¥ dersff;ﬁ? ﬁ' eﬁ? ?ﬂﬂfﬁ% B ‘fﬂuj’ﬁ’ "dSU%a(ﬂ’ﬂéWHen
gaer zur piiaun n 2 Hlé? ihnen g%ﬂegeérgp er' P{?%

r adi aI en Linre“zusa |l i chen parallel

“ist. befshi Ank o 5 s deeE uBer. |aqot K
(2, 3) derarﬁs@sna %&E’%ﬂt usteﬁ%lgw ﬁgf]‘i"g‘%?f Qﬁmg fﬁp gu,'gﬁ {85 ﬁq o

die dig Spub&@udté?- f%ﬁ“ d&PBﬂstgﬁ BSihung édBﬂm Iﬁ ueVY"i)r Ise
Ri cht ung depej abigfds Spur 1T mwesentlichen senkrecht zu der tun

30 wesent | i chen par aI | el er El enment begr enzungen von sowohl dem er sten
al s auch dem zwei t en Fot oenp- ;fanger (51 '52) ist, 6. Optische

Auf nahmekopf vorri cht ung nach—%cn-spruch &-—-m—t =B neln_z.usl tzlichen dritten
Fot oempf i | nger (77) auf der ifg ei ner Ebépe |iegénded Enpf Anger ober f | kche

(73) zum Enpfangen des gebeugten 35 trahis Her nuilten Beugungsor dnung
von dem Beugungsel enment (661).
und
% 1 + 1= _1
A
fc fz fc
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7. Optische Aufnahnekopfvorrichtung nach Anspruch 6

Fot oenpi finger (77) ein Zwei- ElEmesitssmpenpffinger ﬂm"ﬂﬂm ﬂﬁHllm lmi (2
3, 20) derartig angeordnet ist, daB die Richtung einer*lihearem s

El ement begrenzung (B2) im wesentl i chen senkrecht zu den linearen

El ement bediestabannipbrenenfa dargokalradiuscriag | Richitung auf die Eptoerhpizngerciarchl dam Beugringsele-

Fot oenpf anft hipdpchgeende, qden vop {djeseny refloksierisn gehodaten Pieehla (dprenuiiten Beligungeqrdnuog

Bi | dung ei {BS9% Peppnsfie 9ipes ikpssiorangien Linss, ist. M. Wekgbheipkonsients igledie Egfernynnd. 8.
Opt i sche Aﬁ}“fsﬁ'éaﬂrﬁ’é?(B?B‘W&P‘P’FW!fﬁﬂ‘ BrepoRunkies [5t ye gy & durg?5 tife fn Beaighung steht.

Be el era a- |l e Fresnel one | attenarti ge Muster
o 25 G Al it L e e T

Strahl derers eugu sor Hauptvvel | enl ange der Lichtquelle
(1) autweisen, be| der d| e Bezi ehungen 1 - 1 = 1 50
fc fz fe +.6 und 5 £ 1
4 1 = 1 fc -C < 2 ,é fec 13 EP 0 311 340 B1
I 1111 | lil| 11Ba 1| M| C L M Sg* bestehen, bei denen fO

der Fokal radius des in Richtung auf di e Fotoenpfanger durch das
Beugungsel e- nent hi ndurchgehende odor von diesemreflektierten gebougten
Strahss der nuilten Beugungsordnung oder die Brennweite einer
f okussi d0.cPutieshe Aufnaheekapivorrichtunlg Bach Anspineh 8bebden ewdk Bresicacresplatteh mit Brefinwerten
Ent f er nungt fwios di evesehdiahdpedeche glsichet ebsatitwertddndcduenh dBreovorhpu felstyelogte Ehtfernacy zu f O
durch 2a <vondinanger Betrenrierueptjsohbe Attsen fuy\Bildun® sindgrthasodniger Bbugaigseltragis\ibereinc ht ung
~nach Anspral!iém@gtim der die Entfernung 2 5 zw schen den bei den
un‘&er"%chl edI | chen Br ennpunkt en bestinmmt ist durch 'S < 26S c 3505 15
10. Opt ity ﬁﬁaﬂm? pRiSYng ewmﬂgwwad Hpehges e flightupg des dinoarga Elemagtbegren-
Fr esnei zor%{‘;i’%ﬂ " h(% ’?Pfh guch om gweltenrptaempliRgerEi. SRk imevesentinhen mitideh e n

r

"Bt gﬂ‘é

Absol ut we %'Feﬂ'éef“z g f%"EH‘E"I”@?’ﬁﬁWgB“%ﬁdeharﬁ'B'eP“d
getrepnt eri z‘fﬁmmglféf"&]%%ﬁ'%g delfftasenart | gen Beugungsel enent s

Uber e| Ny f nahneko fv |cht
Anspr UCh ]52) hgﬁ gﬁn r g’igt‘n nfoﬁi&g%fl era % ﬁfﬁ otm%gt%(g VOon
sowohl demserz,f,, @,gn m zvve oe

wesent|ichen mt der Rl c tung der raumnlichen Tr ager f requenz ei nes

Bougufgss| isuRb RitRdnfieRopRibtFichRling H4tA Anshadch 81, %Bf'dar &H?Grs%\%ﬁa LvPeﬂe WhbehipBhgeP B, (61,
62) ZUSam&fﬁuﬁhérﬁsaﬁd%ubﬁt&iHte%ﬁ@-l’&t&ﬂlodbr%md 12. Opti
Auf nahnmekopf vorri chtung nach Anspruch 11, be| der der erste und zweite
Fot oenpfidryptisché AdfnahmgRoptvoriiehtuing ndch AREPRICH @ ) Ibeirdtidyg erSte Ak ¥Rt Fotosktipfinger (51,
gegenei narédeintegrierte iFgibdictiem dind umi dis siesn Maibivkterlaser der @inviaazbJleichwérigel FRBkdrpeden zu
bi | den. 3dichitduelip uinkesserdeAli¢htomblisei D plegal mitodeh UniggriatenhFofadbpeénuin hdet Nahd @inesder
der er st e Runideszanagordnettielt anciepf diendusdehf@gen &P Jincangh Ebmemisiglpezung@nlast Faddioden
i nt egri er tS®hEBY298i oden sind. 14. Optische Auf nahmekopfvorrichtung nach
Anspruch 11, bei der der erste und zweite Fotoenpfanger (51, 52)
negr i 15 {Qotigehe Swinghmakontiorsightung nagh dnssruch . el gsr i Beugurgaslereants (6. 861 czweiaz u
gI ei éhwer tw'?;%"f'ﬁ g%leF? bdie igwoils K’“"]"?“EWE Fes aubweisan, » S8 YoR (e frRmpengeinder der )
i nt egr al e VRitn PT'EP?%“’E&%EY" ‘ﬁ"?f’"d’é?e"Nahe ei nes Punkt es
angeor dgetqy kst A’m q’oﬁlcﬁa‘bj cnuA;n] en d eare El ene tbeg{(jg zun
der Fot Od' i e Ag chll en 6ffn en a&)'( ch%"Hl Z ung
um est zwei Dre-
naChénSpr IRF l%bfﬁ 5?'& e% 2 egre ung von
nf ront n

Vel I enf r onddem oo mgbre.-eubnedt. Rmodtkfy VON dem
Krf | mmungsi ndex der einfall gat | ve un p03| tIve

Kr Umungévenéicatidas. 16. Opti sche Auf nahrrekopf vorrichtung nach Anspruch 15,
bei der das Beugungsel enent (661) zwei
s0 1. Appareil & téte de lecture optique, comprenant
une source lumineuse (1) pour émettre un faisceau,
une optique de formation d'image (2, 3) pour focaliser le faisceau en un petit point lumineux;
un élément de diffraction (6), disposé dans un trajet optique suivant lequel le faisceau qui passe 2
travers ladite optique est réfléchi & partir d'un support de mémorisation optique donné (4) ou est
65 diffracté par celui-ci, pour produire deux fronts d'onde (61, 62) du méme ordre de diffraction et ayant
des foyers différents dans une moitié de la région hors axe par rapport & I'axe optique (Z) de ladite
optique (2, 3); et
des moyens photodétecteurs (51, 52) pour recevoir des faisceaux des deux fronts d'onde (61, 62)
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Gttergebiete (673, 672,) mt schlitzartigen Offnungeﬁ—UMe
Vorrichtung zum ndest zwei Drei- @gBo031134081eNt - Fot 08 “ﬂ““ 52)
bei nhal tet, wobei die Richtung der |inearen Elenen m@;ﬂ“{;\ edem Der
bei den Dre| El enent - Fot oenpfal nger mt der Richt un t ther gebi*et’e

zusanmenf al @ P’°R@%‘l§ﬂél? téigmentle difitaction @ppareil a tOte de |lecture optique,
conpr enant un(a':a fis€e | uni neuse (1) pour enettre un faisceau, une opti

de formati on %' 2’3”’8 on de @da?%) sont chﬂ's?seﬂ’?é‘”e"&?j“eé'hs‘h Heuprerlang qﬁ(ﬁP t
F'ﬁ up

| um neux: f un glae, 41 pepandiculgire ?‘1"53@[”8 i

sui ya,nts I eqﬁ%ﬂ h o les} g 2 rgn' Ipdi %f’l?"tcf'ﬁglﬁ eﬁtzze(gl 6chi
a paftir d 'ﬁgcoﬁci" lp% gtec ur présen Znt chact Ius urs I‘?mtIjll ?DZH j \ %er%a
diffract6 p?jnsq t{e e E’lﬁcn ﬁ Q)H‘IF en?gll(j e %ﬁa I neI
ordre de di {ja Bos! € B2 g dTB'BJJit a
regi on,hor sé@mentraard.ﬁfaeﬂﬂ%)t ocevi Pneeaédxq 'eé) Fﬁur%%dc%@ma

et des m)yeB&ted@imﬁt@gatdﬁﬁﬂs@élés%erﬁlaémeﬁ%h nidfel BntfeQGﬁ)VQ'dél @1) das ﬁ&ﬁ%ﬁﬁs eux
front s d' ondge (Rér.dePautre leb) des doiX front3 4ibnded O 11 on pr Ovenance

"element de diffraction (6); caracterise en ce quo les deux fronts d' onde
( 61, 62) =O0nppardildattie 3@ SectuBSipdqisi sWIBNTRNbvendidatighel dand lleatis 1edit BISHEHD e Tiftfattdh est
respects vemamhol@remanecintansformationaie Fowiee d' un plan (111) perpendicul aire audit
axe optique (2) et a contenant un foyer du faisceau diffracte d' ordre
0 produi t3.pAppareiici e al devlirs optiguedplbi laaevendinationet;, dan leqioel tpdid élEmerd dé diffractipe rst
phot 0d6t ect &uhdjogrsamms duiead réflexiop @rident larudace tielographigua est Bighosést obliquement eved
phot oddt ect upngjegbenviron 4a% pas rappert %hdmwmud@#ceiw%ms rpapﬂaﬂlwommleraw@s (B)
d' slen®nts s' etendant dans |'une ou |'autre de dlrectlons | coi hci dent
avec ou sbnt‘\p'é"é%‘eénfé eévq lerfwigsop PéP‘P facrevendicalien % ogpitscRyprpier 9}
poi nt centr§?°° U?gm °"eé’st y ° t’?‘% °“E?(‘r? ?ﬂr Y1252 93¢ 'fsfg?)a{’S‘E'P? deuy firaites
produit par Sléme | g E Fr%tgjmc' Pc P%@é’v&?s?:}'rl?g 'ﬂeux
fronts_d' onB%’a 's?téf 'aFﬁ?e Hg?"gc?g"tr@' ) W sl defrpcs (S

lémen

di sposdse esgré)‘rjl 'tlpéa Ehen e e entre Ie foyer de |'un (61) des deux

fronts d ongg.oh 4 G 8Y MowAPopin@l L th GbndiRRonE Whnd ToQY Sackb 8
rppar ol | & (e éﬁiee%loﬂswdeurqﬂiﬁ?fgeé%é ef AN i'eﬁﬁgé’nf)&;%e 05icko6 Bith
ledit 4l dm@%&@a&h&&&@%h OftiqEeSl), hirection d&a BiStb PfeRREIE: g%néame%ﬁmhag% Auepéna

Fouri ep 3. difgeiieh &sliimited 64sBntiBIRmbR GlakilidfosOddl |sitHRNS b QRacu dbsANE PP bl &Bond
dans | equel photstisloctbire@es). de di ffraction est un hol ogramme du type a

refl exion (66) dont |a surface hol ographi que est di sposee obliquenent avec
un angl e &' appargilon t8ts *deplatturs agpfique t sen | 1a réliendivatidn0T) EbohpfeAant @R cdutré h Stroikine

| adi t e sour phlotddéwttae (R .su2@ slrfacdrpplargird da détekttien @&3), | ppart retevoio @i faigeseu sit=0® | a
revendsscat i diardie 0 igsurrindit éémnapt decdifaction @@13di t s premier et second

phot odetectours prdsente trois el ements (510, 511, 512; 520, 521, 522)
definis phr Ageas 4 $igidedecturq epiiaier solon (aBpverdicitiom® rsers lequgk ledit freisteme phatodétectour
direction qéf?) 8% PnehAedeirciawr dodpue giEmenissetriacite ppigpr:(3; 3. 78} est pispaséegde sode lapgylae
rabial e i ssdieciy 'dﬂen't'““éé'ﬁ?ai"al(B f(?}émgvtf et a?fewt's ntpithegenale: auy inies finéaiksse
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