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[4] Do 1.22 L /NA ...(1)

[5] Foc ) /NA®...(2)

[6] foc A/2NA ...(3)

[7] where D is the diameter of a spot, A is the wavelength of a laser, NA is the number
of apertures of a lens, F is a focal depth, f is a focal distance, and A is the diameter of a
lens.

[8] As shown in equation 1, when the wavelength of a laser decreases and the number

of the apertures of a lens increases, the size of the spot decreases, the pit of a disc and
the size of a corresponding track decreases, and the record density increases inverse-

proportionally to the square of the size of the spot. On the other hand, as shown in the
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The present invention provides an apparatus for attaching and detaching a cap for
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enpadirdn, peritaddi afd @S iRE, driMERld. CloweTHE tHRehAFRE@Mhe guide
m&g&lﬁ?i C gmnbﬁé %%tﬂ n‘%l udes a pi ston head - shaped

pe &t FEgher oS hergla 2 “shaf t - shaped hol di ng menber

23 t Métenithe d:nprﬂ(ﬂ)eisl attechtthesipg threappatatusdgnatacRidg ahibdeadgring a cap

t hﬁ)r %Eg&ﬁ r(]ﬁe%frc e{)llﬂ {i]énfﬂgtq %ﬁg? fg%%lﬁgﬁ?ﬂk?lac%d l)niaa Egér portion of
s kthrewé@ IO,ranﬂhléenatht: p@ratrﬂn@@t hegnst sambpe2 basida tenguide clement 25

WBQREE HEWARARIGH (Bak-a 16@Er R¥RABPSEthe &)B@na@l@ﬁﬁﬁh‘?ﬁhc member 21 is mag-
netilc 22 3nd t he hol nber

ng
cyf§tsary BYded o gr ppRes Sy ?%é{fnfﬁcaﬁ lﬁeﬁi‘aﬂ’éé‘ﬂetﬁﬁ’é’ﬁapg does not
Memididaiel that tB&Wp@"ﬁﬂnélft ridp@chab@dbear lahestphysi@dlyi contact the cap 10.

gggﬂzﬁcg %ﬂ{lﬁg]ueghttﬁg ergt(r:“ o%ogEIIFf;/‘ m&%pgrez ln&n‘g %otngzhy’swa]?% C(%ntact the cap
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guthg@pPpasatye pf wcmw aﬁa@étaahleg 8£3p &g optieH die samp%ﬂaygga Hlat is mag-
st ﬁétf‘eblﬂj? Bondeded tl@sca rnoanidrearey, &Hé aﬁentﬁxeargha@@ﬂm@eldzl inside
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i Bndod o8 i inatd T st B HraheansnC bl g
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th@rgaap baty/cen Hig ltpmerrsuwffaee p@tﬂlmﬁmh(@ amfh@lﬂ @ui er201s

| Ngiifl/hildicadbda if FRTENtHAR veL, lidledhafONBER] 8OhE I@ﬁfde"ilnember 25
| oner surface of the permanent magnetic nember 2

mal§ "9EEMESE fAerd®nded to an upper surface of the cap
10. Fl® agnedtésca homdil 6gmdagsndidt chpdd 6atbe deh@t hblh &f an optical

PRy TG o TEE G e Rttt S0bE hE Rt feRBhE e optical dise
mestbetrat2 11 idplescdnot thp hyrsiabkel 20y amgbthtmdte dahd 0¢amotfted bhie the
Ca0.od0 168, BhIAFRSTIREhO9 | REHTIRE Lo TRNEL RN G and

a magne nmount ed onto

c eﬁiﬁt@thw @ap@fhua SovgItNedhe C@it@féwiq&féh@ amtecab9lswm8ﬁgtetlﬁ eln FIG.
app ah@hpisurhs tﬂ)&h@é‘dth%ﬂ?g?arﬂﬂiéta@ﬁﬁlg%{vaﬁ% @et&g@d Sr@gn t;h@*chlﬁ?d) In

oatin a net i onde
ca%etﬁ‘g aft‘?h&“? 11&15 m?%eff;%mﬁg% eﬁgﬁiﬁé’cf the ‘?Pé%]e(ﬁsczsu%s“ate 11,
[ nEhIe gerrhdrengubgietivenoeticr 25 mshdedhs gllhldwatdihl:te@ 2@ shpdsivpwand to the
Os?tl { h\gher gln er% G 8 n({] 19 1 re m')&/ gg tha% 816 10tlsh C%Bd In
a.r Bnd 6

etac
ma?I(h@ élegusfinemb@rZﬁe@I squcaﬁect ﬁraltn th@@pm;o mréme o§ thefcapéo Asa

be 10 and the gU|de
PERUBER, D8RS (AUSAREIRL KRR, L0 00 1S

t he é\ﬁeﬁyﬁﬁafé‘fus {oreonsicdl dise sprecagting acqoding fo %eméoqﬁ@@nt of the
|'i pickefl ifvagii&t @cludes: a rotary turntable on which an optical disc can be mounted;

a cap for covering a center hole of the optical disc; and an apparatus for attaching and
detaching a cap for optical disc spin-coating.

The turntable can be made of any material that is commonly used in the art. The cap
may be formed of a magnetic material, such as metal or the like, so that the cap can be
attached to and detached from the optical disc by a permanent magnet.

After the cap is mounted onto the center hole of the optical disc, the cap and the



[41] FIG 4 illustrates a nmethod of nmounting the cap
10 onto a center hole of an optical disc substrate 11

waewsnzi7ay to an enbodi nent of the present i nvRCI/K&2005/001885

[45]

[46]

[47]
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[49]

The optical disc substrate 11 is placed on the
turntable 20, and then the cap 10 is nounted onto the
cea;stﬁ:m higd grcafxetl Ibga p@cmi(inﬁglvaaiu&ﬁp@msd thateBethvkchlSh s the, the

arat us for att i n d.det.achin a t hus
DR el Bit BF BB e R Pa BBl Sibe v ate
11 Ima Fle@od f codtmgaypmetiedl uissct a@cordhllgao ki egbadidhent of the present

de%ng&ﬁﬁ P‘@ ec%ﬁ’t%{;]héle gﬂl‘%"‘dﬁﬁgal&fﬁ%ﬁ E&%rér‘ﬁftal% &1% caﬂc 1y rPhotocurable resin

e Ca
holselisshangpd ow e C@atralmp@@r sifigse plathe cap, and Hienilke disehapged pho-
maﬁ)@@ltabfé B8 ReIpreadoni (RS blfe ki@acd Wi 4R dﬁl@@l&ﬁsca% ®kdt@She optical

rd, to the position wher etic ho
& dfs fogming éltpr?tﬁ%twc?&ﬁyefoﬁl téls &%‘{T@%ﬂg& Capys i&—tfaéxﬂg%or detached
t he&@tlﬁappaahe for2itatlsing epddaichihg 4 cap foheptitapéisc sping-coating

suy f 0 a result, a pre-operation
fozrlccggdl? %’o&a{ regg&énvgg%?et ed. [42] An apparatus for

opt i ¢h¢ apfiasatussior npicwédtlisngpiacontingl g masheholmbodactentg an optical
of d%;: Ecch(ﬁﬁg ﬂ)tthé g}’e‘é‘éﬁt ientiBE kéﬂjlﬁ‘esuseé 16 R Mk e?&vﬁ?s' éhce read

an o di sc can be nDunted a _cap
c oKPéFY h\y%Mb é OPHeAl dissrang g e@ﬁ%hlwpedqueal dawdh%mncludes a

apﬁ@b@lﬁﬂ@a&@r a fatl @61 MemaRd RENIREidADdigc, GaR ahp bptlcal dlSC

optl | | n- coat turnt abl. e
st inec G arn e B e py @R Re-TRE affaratus can
Thﬂs@ bpusedyto fernf, dn additiaf toaherigitatansmitdhgtayat, a psatedtingdayer, a

ne%l%dﬂ? fae/%pg 4%%% l?ieq éﬁﬁé hfzePef 8&1& g)aﬁhé)l?(?vea&lé ﬁl%@?ﬂuéa? charac-
matgnistics qt 4] opticaledisa-he cap i's rmunt ed onto the center
hol epqf, 1 1|Plﬁst9<f€és' £RbthAl BE spih BEathRR AL ANSRPL R0 Hedfhe cap 10

are fixed by pr ovi di ng vacuuméor essure t herebet ween.
| nisepehed aseordingdo #aeuhadipieaselUPe PrRIEY ibentigiasgTing to FIG. 7,

befhepBotoberabRpedis 404 dsdhathed [t(’él fie deﬁteﬁomhb oy (131@ fiaa nozzle 30, and
rain odl ment

PR PR RS Bt B e hE BB 2T RCR Y e for about 20
d| ®clU0gpoywhiahds pfattvely dayp, Waep Hetdshain geofrtbs plotbaurable resin
i 55PN (16, B0 Sh A I ARBISHETASTEL 18 8B yrmmiting

and then't tocur resinis
onlayere TBaFqtary S§@ﬁdflaé sely f@lh@d &ptheéhlpkléﬁss ef thy hugbft tgﬂqsmgttmg layer

t he b, mh(sl@ , astthdifotdr rs?éeﬂ@in&e@s’ééﬁtﬁ@ﬂﬁdkﬁeisﬁﬁ@ﬁe ligH
this netho e ca |s a det ached usi n

Qi ag O D9t d'S
appparatoes BreT deqrens % tqgut l‘hreﬁ‘ﬁ that &gPrpgenly sed in the art
optdnctal usdd &cths prersgnta@@tmmg fag eardplogart @yldnerepinds efainly used.

i nve tu f or l,~di s i.n

cont 1ig: e BBFRHR PR 0T 4 bl B A g hBf o lohes. The
acroradiahef thocarhi) @nd?@mforrnvébﬁfp@mr@ﬁnr ‘ﬂi@ phsiedurable resin has

MRRH ARG UG \'rvB ﬂ&@ C&p Wﬁ%ﬁ%@éfdi HoY&%r 11e§1"ﬁ|has

disc _and an erasabl e-type optical disc t I ncl udes a
r ebasrlencga bendary Ariaes tyRey theeap A 93]@4?@)%11%??%9&1?1“1% layer can
d I §§da1ﬂe{géd 38Yha@ atbuﬁraian 8k wmeJaCAaéBng@ preferably, the cap 10 is
tr r t ha
ot BRRE b plop GF afv s e R cthe Bl for gtaching and
addhtachmg 4 capt floe optiqghtlist sEinsoating is@ldced en theaippegiceion afthe cap
! Y& orer to detach the cap 10, while the turntable 20 rotates. However, it is
preferable when the turntable rotates more slowly, or stops.
The present invention will be described in further detail with reference to the

following examples. However, the following examples are for illustrative purposes



m ddl e | ayer, a lacquer |ayeg, or the like, in order
to inprove the nechanical charac teristics of the

wopisazad7sdi sc. [47] FIG 7 illustrates a met hoRCDKR2(®51001885

[50]
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[53]

[54]

coating a photocurable resin 40 after the cap 10 is

attached according to an enbodi nent of the present

I NYENtah@Bre Mg irEnded ®o timitfthéscope of e iphatiogur abl e resin

40 is discharged to the ﬁ@gﬁf{ th cap 10 via a

nozzl e 30, and then spin R Yotk n 8Pf or ned by

r ot aEkagplehe tur nt able 20 at a rotary speed of about

20 t ch |s l.y sl ow.
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ated to t ness O t transmt
| a?féir ary lﬁn‘%féhﬁ‘fﬁ‘?tﬁ%@he dipgeter gf thﬁ@ﬁl@t Horadrly r@lﬁe&en the optical
' ngikedaeplacddén 4 ﬁirﬁtﬁﬂl@%ﬁ(ti ﬂfentaf't% v o fi‘ﬁmﬁﬁe{ﬂh&ﬁl?@ theicBaker hole of the
er Ireases. ocC u e.r at 1I.S

oAl SR Pt ot SR efachink A ap IG:qapical disc spin-
| neeatih g CTherdabier, exgigy @ember mﬂ)@ﬂeaﬂdeepaﬁmlaﬁemmwghm member
usfﬁgida [t}f' u1(ﬂ &Q&EWaﬂ@f{)do &y ht%p h% rﬁaa%%!iilﬂ g‘&ldﬂ&\%% I%{;noved and the
t heapcwigs cp@lmqﬁlybestidéqdf Shere aft@reffi)@netl@rcaefan@themecal disc via

ph%cﬂﬁﬁ'ﬁﬁ@ésﬁrer %hl@ran@aemmﬁ@e@m ddRVEMRE EvaQ (bH1€in6@Bom SK
IS renpved after the photaocurable resin

haP&F@n%e Lud) gazacuzer \PA<abiped loat wharmG hie- &5@ Tigagiie 651 (obtained
t hgohl ©ib4 sctmcamsm tahtl rﬂlgetﬂlﬁytﬁylket@ﬁe has ganreaed &ofolmat light-

o i’ BER o b CRRGS SR TRRT U g dalEnftom e
haoplerkdisc lffh eenappey tit ysctunr pastuac fuir figrirenite dptict Hisngndathe cap.
©aP1 08 REAC Ak RO ERR PRl A 9H40E A2ap for opical

upper ‘portion o I'n or etac
10disquppingostie warmeces|oa thoupper seréase obgigesapr the permagent magnet

p r ﬁfeﬁ'b@iblhﬁd@’ﬂ%"glﬁ&bem&ﬁ%&t \@5&' RséAbéd @)Sm cBedlyondnd, to ®e cap, and

4 The pr.esen entio e descri
&W@P%@%é Pl HiRe p nlef#éf thyis SeRAHEE (REEep fom the
exaptpﬂaleﬁlsc. Homglye UV lighe V\fa© ki(ﬁﬂttdlg) thX &Imltﬁﬁ p&fdﬁcf torharden the pho-

I i ém ultsl’IIaE) tGries\S{Ig.o\gH &%%ﬁglncoém%gf t%% ?es%%lé op 1?zﬂl ﬁs\eevxrl]ats rg%eated tens of
[ S0neEtlangyiperatus] (61 jttashing pinil clatackiing e cap formpticd] alescspmdoating
by?gcbg(ﬁﬁ%{oglﬁ%bfég%ﬁ efﬂ%&iﬁmlle?ﬁ/@% gylE %Bé’gega&ftedptgom the cap.

GeTel/ ZnS- Si Sputtering on a
pr oj Eempaiting EgeBrlsdl ycar bonat e (PC) optical disc

su bSIAhQﬁ)ﬁcz\Md‘id& WastdrufR@s8d &f thd sdmEManAd 06k Ef(arnple 1 except that a
di anet er (%J ‘gﬁq and.an i nner gl anet er ﬁ

di SHefRYye aRPﬁéat t é?acﬁlﬂge*)“ SFlaghing Cap yiRg ap ﬁ]é*Ct“’rm‘gm’*t was
optdedanstahidsd thm@ppfamsefdr amchmgmndtdaﬁablﬁngadap ft&'m)paczd asc spin-

\Sgg'%agﬁ %c%gdlggﬁc? gf%(?(ﬁ@]%?% %fﬁﬂéngregg éﬁtﬂfg?&ﬁt !F?é 8 ﬂiu%&ates the
f o¢orwpnmmfamqa%uefpr Atashingragd dehehiagimage of an gl@p@emagnet and the

”e&tf)e&hl@ﬁﬁrefdtt)é&%d t@@gchaotﬁﬁr ARPERL Mﬁﬁﬁg TR ¥REEask R er, when
gui.de memnber vvas [i SO tRat t he” magnet.ic

gpalrﬁsgn “Realed APV %c'ﬁ:g opﬁl@other optical disc to be coated, the cap was per-

sistently attached to the electromagnet due to the viscosity of the resin even when the

power source of the electromagnet was turned off.
While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of

ordinary skill in the art that various changes in form and details may be made therein



cap was conpletely installedg Then, after fixing the
cap and the optical disc via vacuum pressure, an ultra
WQo r@ba2476Ur abl e resin contai ni ng EB 8402 ( obt aPCIEERRI05/001885
SK UCB Co., Ltd), Irgacure 184 (obtained from Ci ba SC
Co., Ltd.), lrgacure 651(obtained from Ci ba SC Co.
Lt whthowanidparehf Yot thy ket aMescops of i praomtiedention hodaied by the
gpftran§n1tt|ng | ayer with a thickness of 100 D.
ﬁ was detached fromthe optical disc by
r enmovi ng t he vacuum pr dnduselélmppllwmbty he opti cal
[55] gb;gpg{ﬁggltg?lg% gpgjt%{atu %ttaacﬁglggllfllfi %eﬁ ng c%p %orfoggcal disc spin-
optaoatiag, the sap sibe- e:asx@t itighevbandplegasbeld @vcntvw@nubqaeuscosuy of the
su
%ﬁ(ﬁ‘&&lrﬁhe I-érgrglelgﬁ h. irhgisdgtg({] eg ﬁ%]% ofrfﬁgg[? ) caﬁ%? Bgﬁcpﬁ Hg@ spin
t heoatigp and Hig r{lﬁb%gfplaaratf@@umﬁ anPRtiga lﬁf‘gaC&ﬁtﬂl%fthtB%pwgent
wagvbhddnadsulds iy §i U\%m@@fu@ddu&m otdgcieady. f rom the opti cal
di sc. Finally, l'ight was radiated to the resultant
product to harden the photocurable resin. Wen the
spin coating of the resulting optical disc was
repeated tens of times, the apparatus for attaching
and detaching a cap for optical disc spin coating
according to the present enbodi nent was able to be
separated fromthe cap. [52] Conparative Exanple 1
[53] An optical disc was manufactured in the sane
manner as in Exanple 1 except that a conventiona
apparatus for attaching and detaching a cap using an
el ectromagnet was used instead of the apparatus for
attaching and detaching a cap for optical disc
spi ncoati ng according to an enbodi nent of the present
invention. FIG 8 illustrates the conventiona
apparatus for attaching and detachi ng nade of an
el ectromagnet and the cap which are attached to each
other after the spin coating. In this case, however,
when the resin-coated cap was placed on anot her
optical disc to be coated, the cap was per sistently
attached to the el ectromagnet due to the viscosity of
the resin even when the power source of the
el ectromagnet was turned off. [54] Wile the present
i nvention has been particularly shown and descri bed
with reference to exenplary enbodi nents thereof, it
wi || be understood by those of ordinary skill in the
art that various changes in formand details may be
made therei nwi thout departing fromthe spirit and
scope of the present invention as defined by the
following clains. Industrial Applicability [55] By
usi ng the apparatus for attaching and detaching a cap
for optical disc spincoating, the cap can be easily
attached and detached even when the viscosity of the
photocurable resin is high. In addition the use of the
apparatus for optical disc spincoating and the nethod
of manufacturing an optical disc according to the
pr esent



[1]

(2]

[3]

[4]

[5]

invention results in high mapufacturing
efficiency.Cains [1] An apparatus for attaching and

wa@leaoasM78y a cap for optical disc spin coati ngPGK&R005H01885

attached to and is detached fromthe center hol e of
the optical disc, the apparatus conprising: a guide
menber that can approache gﬁﬁsede froman upper
portion of the cap; and a g ent magnet nenber t hat

i's coumhﬁ%e&au& s auide IRNReLchitccdphat ofihal @1@& gffm 8Hdting

magnet er can_ sli ro osi.tion
gui de dragshe %ag%ftt?fén%ﬁ ff';%nb%lﬁ&%‘&elt e erthEé’BU?% disc, the

a posiﬁppafhtusfteﬁ@rtsh@ gui de nenber can be rragnetl cal | y
separated fromth 2 a tus of cl ai

e e hEvHs PGt B el B ERRR R n Uanl RbRimotre cor
space ik novi ng where the permanent rmgnet nmenber

sl i des, &rﬁlangﬁ}%@gﬁ%%iﬂér i iCLA éﬁédzto gﬁ@«% fhe %r such that the

per nanePwt magnet er conprise
shapedPPBRAYN SHEpEBeIBPCT can ah@ @?F&fatp%ﬁla)p é?ﬂlerf‘ollhg |ghgie member

menber cadnRtmidstiad] yeitr dEPARE cAdrotd s RN WA he FadR&hember can
and the ot hefmg}g bondqﬁ& to thelptoupss%)l de the gui glgﬂ

menber D¢ PagnchallyseRpraleddrm theedpi cal di sc
Spi n- cOd appgratmmﬂehsn ngvhardiwthergpidetnerhbdrliecamnluikshaped and

an opt #o?@ls] gqggc% fblsllne\él?ig %vqlere 38 ?E Iﬁa%%ntcrﬁa/ nret H%m%ef; ﬁﬂiteg r

hole o tiCa
attac hThﬁgaramht@eqfaéam@ V\thheenc&p pfennart@pt m@grllet diestber comprises a

Spi n- cHdioh 'Plgacpf Pé’d ﬁé}ﬁlaﬁént%@ngﬁ aﬁd § pughpd h(glél]ng'?nember that

nmet hod of manufacturing an optical disc corrprl
cover i b 28 cedhpadedds |ﬂée Eﬁm@ﬁ@t a&ep%taﬂnddliles@h%rsqnﬁdwaded to the

cap; d@ﬁghaﬂgglgmgdeanahmrocurabl e resin onto a center of
t he cap; and SP geadl .ng curable resin on the

gﬁh
ent i r e 83PPHRE éjfﬁc SR 88 BY PS4t i ng t he
opti cak rqﬂarsctumcabteommwhlcblank)pnd:alvl&chsa]ylech t he net hod

conpri §be{5bgfo?%x?e%g%%eﬁt;e H@E%?Hle’b%uhﬁ]%ls%a&é&s' ng the

appar at u
the apparatus for attaching and detaching the cap for optical disc spin-coating of

any one of claims 1 through 3.

A method of manufacturing an optical disc comprising: covering a center hole of
the optical disc using a cap; discharging a photocurable resin onto a center of the
cap; and spreading the photocurable resin on the entire surface of the optical disc
by rotating the optical disc to form a protective layer, the method comprising
attaching or detaching the cap using the apparatus of any one of claims 1 through
3.



