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9 A EP 0 351 953 Bl 10 Fig. 1is a
perspective view of an optical head de- convex surface, wherein the
collimating lens is%ice conprisi® o3pL¥RBg and focusi ﬂ‘b servo not
utilized; nechanismns; _ - Fig. 18 is
aschenat i=i§. 1% @barsvédawmm optiteinesd dehead Fi g corexséutfuce, wheredn the calimatiaglensis of

t he convaee) iconprising] @adking =na Fatusingngert@® asecondotatiizedit of this inven- |ens of -
t he opti mathakisnesl devi ce of Fig. 1 along it s Fig. Bisasthematicsideview ¢fan ¢ptical head

di f f r act Figre shovatd vegical sectionof thd eahverging cal axi device awomlngmaseoond asvectofthls inven-

wi t h per lepéwf thaloptitatihbadsvican Fiddralang s  of di ffrt'a'bv'i‘?rg'“ -ff@ﬂprssraﬂ Rrgyided j v e
vi ew of epticallsds opti cal the peripheral [iheeripheald] 'a?tl‘?éd‘?"'i ‘Bﬁ'?'f‘l"%d

f r om healigd® i aeersppgtive, vipw okqngthergptical ¢ hat o1t'"'°F‘1e he'f' WBBFS °ft“'ﬁé 'l‘tz?g‘étfd tPBde;

i n whi chheaddevicswhich g simi “P'é'ﬂé’”:'% 1rR5'f utiliz as '° & ﬁf tical

di ffract r"df‘i"c F“aﬁ" "69'9 ’d%"% i - 4 | olﬂ:ld aéﬁ'[‘%ﬁxﬂ“" o

t oget her F ' a Cifg %r gg%aw
e Sl m o agv?ﬁm Y o
the focu °"°rs'9 Itatsh Vi ewe% Eﬁo‘ the di r,,e:%io% - X sh ovmeng error 5| gnal
toget ner aiy &nAt.QL@JJdefmpﬁ&n{eea 15t Ne  QigR30 1§ MbcRHaticUide Sied b ah bifticat Real T
peri pher vnch)rov B WittPB cohvatdhal tilt servo device similar to that of Fig. 18, wherein difftad1S ;

Fig. 5 i seshafishematic side view of an opti cajbn gréting is probided WithG. pedifherardiffrac-
schemat i ¢igsé @@ p&ﬂtlﬂ\Mdene\ﬁ.Bfthvﬁﬁbf Fyead devi cien @niniwiesh grdtibdintarval varies platenal
i lt sergJorillustratifgthié principie of tiltdbtedtion;t hat of Fially; 18, wherein diffrac-

\mac hani Sg. 7 (a) and (b) show two types of the optical 20 Fig. 21 (a) througholo) aye pdrfiah gnlarged side
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\posi tion of enso he £D)); a peripheral porhonofthehghte d fro
shows a I | dﬁfﬁr?m EO”dOf Fi gasegg ;ggé;l,;iat,s ecCtive wﬁ&ew of an
optical ¢ omai n
vice pr Ot\zl%deas %Ilanv Sms ?arma %g?d two si Zﬁlﬁéﬁmllar@f:;ﬁiﬁ: %gghhggifpﬁgﬁ
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a pI an viobiin 2 (=) thrauginile buj shaying emertiesl Fi g. H'cg‘”hﬂ‘ﬁasl(@ iszp Planpisyat the.cogyegdingy i ew

of an opthpaddevigrchavinga prism and a photodetector lens;

devi ce S|°H'VF%’P?§J"Q?1§1°°EW’°'P‘P%;:923 whi ch Is i 3‘?'888"’?‘!' /of gtifl anther optical head;

di agram &je- 1@ thopgh Sjnilar fo, ;¢ ? 'rf° P::f"%ﬂ;%gg'f ng
per i pher & 08 an(f ‘ﬁ)eb‘ﬁgﬁ'qug'ala"heé"d de\)'f deoft coe N
of the | ¥ %@wﬁ"i" %&%Eéeg" di ode; 's"izd rj( ,i(;

parti al Vindite o %.nl E todétBotar OV a”% Jat |£s% By rﬁé‘pndPJr.
devi ce Ofce Thow ? principle of ty mne,vg, umge @,egﬂ,hée,g

reflecti ’iﬂ;'iﬂ a&atdaaeﬂﬁfsﬁmngttmwaml og, eff%ﬁﬁddmonnemsct mirB

partiti ongauiROs tit detblabSGaE RLtAS Sptical T N tifig. 266K lah GRbRInNEf pRASIBEctor

t odet ect Q,gaml,. &of Fig. 14; assembly inclu@ifig & liRaf positkiiRieREtbitforoN
of the Cﬁyv%ﬂh%&ehﬁm%ectshas.d&aev(&)anthrough thedit datetioni ews sinilar to those
40 wher pticallidad deSiceprovidée with giem pértisnee opt i catig. Rela clieuit diagrarfriolthe dalbulétion cir-

t hrough (whjch cimpirisesdGonvexgurtive bging @dight vésce whasit efise gsigmblysf Big.2B:an vi ew of t he
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at one siFite106 a siteviayoof ensthgt optjcal kaad de- optical liad/devieg | s si de vi ew of
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to device provided with a pair of refgl ective mrrors, those of Fig. 12
(a) through (c), but show ng an 45 wherein the phot odet ectors for the

tilt detetion optical head device which conprises prisms and are
di sposed to either side of the converging | ens; photodetectors at both
sides but in which each Fig. 27 shows a vertical section of a cyl i nder

ac- phot odet ector con5| sts of a si ngl e phot odetector - conodating the

o o o o -,
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enitted fromthe | aser diode and 55b are refracted in the two directions
away frmmthe passing through theEposst1egsia1tter, for thd2pur- optical axis
O of the converging lens 5 along the di- pose of tilt detection;

rection g ieQig ﬁpénsm beﬁI the Wserldiddb @Rl PET | PEXRaR refRf2186 inki® tW diretidns ady fréim fhe

per spect Aéang/thﬂsﬁgrp fhe bBéin ShftérCraY th&ls&d I 2y Sptied) 8xis0 o thO Ebnveldhey 16Hei5MBn g the - ON'S
55a and oftfitdeatosie of Fig. 30; rection X, to form a pair of tilte® periphéi& pencils of
conver gi Rg. §1Wp§sp€6ﬂye Ve dftHervptitalhigacs hapi N@ys S0& akd 50b. TR prisi@uvtions 5pedint 55 of
secti on advick bfFigisni ce of fl ange portion thecakerpitiglers@meay befornpdlbg stapibg thé
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4 i p structure as shown in
gzguzzr.r%'g‘%”*’ M@ o bbbl oo
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sent | i kBeforingnowfothnaceompanyingdrawings. thg| ess tianad intg twoglls; the photprlefeqerS3ajno ediadi ng
spot gaefer[qqémb%qmqnpssof s lmygpn Bre-desqrit o| y oPhE’Id\,ﬁzs@‘d photodetector 53b into cells P3 and
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phot od tectors 5a tand 23b., as re- DET® ILED
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thereb 'Ft ROFfign of 'qstf a"[“’IIIBe’
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portions which are dif- head supportlpg box, as described above. ferent
fromthe corresponding portions of the device 45 Fig. 12 shows the
principle of tilt detection. As of Fig. 1.
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the light emtted froma las- are disposed in such a manner that the
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greater than the anmounts of light in- of rays 52a and 52b. Since the rays
52a and 52b in- cider® on the cel | FPOBSAPMRPIEI3: thus, theMilt detection

ci denton the photodetectors 53a and 53b, respective signal 63 becone

negat i vand PObedothe gr@atirahaniise whoumbiefitight ik €  C O Nofaayg &ag arkl|52b. Sinnesthé rays $2a aod 52biir-t
det ect i edenioarthelzelistf1@nd B3; thuslitirediltsletedtioc e of  tithant ahitisskphGlodeteclors|58apahd 53t @spertive n-
enhanc esignaksd beratng negaiive. Quthediher hemdiwhar por aegenverfed; the sehsitivity of tiltgletectin cefijbg .
17 shovibe eeanfing surfaceiotthe disitSdeiiieeinto apfner ei n eobencedt as shown in Fig. 12 (c),

t he anodination isfwhich die inner; portiqniof thealiskibrigit | fig | erfig- 17 showsgjill fyrther mefftr‘f'h?"ﬁ'r's
case, afeised agahwnyFig. () the praounts oflightinp3 b c Bieeollynating lene; 7is potupiized; jnthis ease,@g g
of the ¥epiopthegeis Pf and Pabacoime grepipsinanihe,y aWd'EPrﬂage ?theld “f'?r@i'ﬁ?é‘f‘ﬂ“%ﬂ"’l’?\e

cel | PZa%‘stPﬁightf'ﬁ'ﬂg"tm‘f'ﬁ?"P%ﬂ’?Pé thes, 3 conte ﬁ : Tg 'P'?srﬂf f"é’te gl ng
the ti %‘4 |s PRl g'posmF 51 pa

capabl e ?se i'r he AN o)%po‘rqsecl ne(‘é:t F%s .LFrort an

the not} , 5i ) t-2b' Sg:g l a %H) u%lm @Xa%e
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i n- adj Méﬁli GF,‘E ink
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Pre- i Cototodstéciord)5al ankl 58, GAGVktHibRE MENS 5 fMlthe daSH ¥ thd REb&iment ot ig. i‘ser red that
these rmmtmpmabham&sﬁsanwnﬁgb the recording surface 6b of the disk

: ing lens 5. HA#6Ver, B8 ¥IRwA inCRIg1 8 Xonlylbhé ace S B) Dilfaiktion IGR)ing with@stigheral Diffiat@nCcase
0% t he promdetectn syl itieptiotodelednissa, @h ond 5 boDbmais a refracting prismand a
conver gsidegpf the cdverging s Ginagl be wilizedrissublBa 2and 53b, each partitioned into in
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