;e3eN Ng| | }<| x6T2 9 J Ul 200Z BONDED OPTI CAL DI SKS AND A METHOD AI\&)QANL 102
APPARATUS FOR PRODUCI NG THE SAME Fiel d of the Inventi sent
invention relates to an optical disk and nore partlcmg‘m wmw.monded
optical disk having a structure conprising two substra es d to each
ot*her. The present invention also relates to a nethod and'®% appar atus for
produci ng such a bonded optical disk. 10 Background of the Invention The
advance of nu : e v g@ﬁld dat a
to be pr ocess?yﬁsﬁﬁbhégﬁ‘e@isgﬁnggﬁb Pﬁﬁﬁﬁe@ gl N?’n‘gﬂeéfgﬁgj\soun have a
| arge anount of information, an®PRODBCING FHESAMFh capacity/ high density
recordi ng mediumis requi red to cope with this. Optical disks, which can
al so cope with a demand for a further increase in 15 capacity and a further

i ncrease |{}.a& Eh }/! i n %he future, such as DVD (digital versatile disk) and
CD (conpac ttracted attention as the above recordi ng nmedi um
The optical di S‘The'ﬂi‘e#&"ﬁﬂﬁv&&&ﬁ%la&@f@iﬂ Sptizalldidk dnbl e parizhiafly bs b bahds

bonded to each other through an information recording Layer. Methods for
bondi ng t heptivad dsub@vmgtaesyumxee elimprismgawo stibstrates Hopdes tojeach athan eEhe

Unexam ned Patent Publicati,on (Koka 20, Nos 26 292244

05 40424 2 RICSeBImETHOY 35p TSI PEltke e A Bppelaedy o ey gacity bonddlis 4o
1996), "Pr@iﬁaﬂghﬁen3|tlve Adhesi ve Doubl e Coated Tape used in Bonding of
DVD'. In particular, in the nmethod described in the journal "Densh

Zairyo," a pressure sensitive adhesive double coated tape is applied to one

of or, both_the two SHRS rates, and the two substrates are then intimtely
cont 38 ed ﬁaﬁﬁﬂ-@#&#ﬁﬁzﬁ%—mf S | owed 25 by press bonding to prepare an
optical disk. Aqhb%dvﬁeebrﬁ.@lumemﬂﬁmé&ht ,{earsrﬁée eaabiéarevbnﬁn@a%a sBBid@fa USi ng

a pressure sensitive adhesive doubl e coa tape, various i nprovenents are
necessary fto beptocessed winhaligital signalor lnageneral, imagBparud faunds have ailarge hirouneofhod,

t | tt t
hs: ve UBTER- Ay HerRiDR. » HED captru P Heati TeLRuon MESbEt g o,
addi tion tgg ﬁé‘@nﬁ‘ﬂﬂi ! GPﬁéa@Bxsﬁi wHich %%%ﬁﬁﬁ%ﬂ%'d&n‘éﬁd fRRGaRNG 16’&95%%

coated tape, conplicating the process tends to I ncrease the

prodasti on camtty and)a further m;:h:ase in densitygnﬂhelﬁxture 20civasRYBddighakvessatiie diskor

dr awback thé the a kl cation of, th e(g‘[ 2 ure sensif.ive idhesive doubl e
coat ed shedf€ CPn Sk hgye attragied glpsptianas the aboye recpuding mediym. o ¢ e
substrate. On tfmc@»b{i&] df!liﬁﬂ)m&%&hfe%'éc\fn &m&%sw&h%ﬂbﬁﬁ@u%&éﬂ to

Publ i cati on (Kokai . 8-16177[ discloses a method not using a pressure
sensitive satheaher bla&llfm&nstmmg yapddethpdsaor bonding theitwonet hod,

d of h dh .do d.
V- per meabiibeuas e SRAGES. fof R, ot VapaRtee S bl Berem 1R op 4Bk,
(V) 2eurab Nbsalibsﬁwze 612622445 Qhd BSUUDBIY S "Dthbhi Zeyd (Electohit Miteratsgpp! i ed

to the adhesi ve preclrsor through the substrate to form a t ranspar ent
adhesi ve | ¥obr3S, No. 6, 46-49, 1996), "Pressure Sensitive Adhesive Double Coated Tape used in

Bonding of DVD". In particular, in the method described in the journal "Denshi Zairyo," a

pressure sensitive adhesive double coated tape is applied to one of or both the two
substrates, and the two substrates are then intimately contacted with each other, followed
25 by press bonding to prepare an optical disk.
| As is reported by "Denshi Zairyo", for the above method using a pressure sensitive
adhesive double coated tape, various improvements are necessary from the viewpoint of
workability. Specifically, in this method, separation of a release liner and cutting of the
pressure sensitive adhesive double coated sheet into a desired shape are necessary in
30 addition to the application of the pressure sensitive adhesive double coated tape,

complicating the process, which tends to increase the production cost. Further, this
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Anmong various conventional optical disks, recently conmercialized ork% Jr &0
dual 10 | ayer type optical disks which are also referred to as "DVD-9". In
this type of optical disk) two information recording |ayers, one of which
is of areflection type and the other a senm transparent type, are provided
OR substrates through a transparent adhesive |layer) permtting recording of
information on the information recording |ayer and readi ng of the

o e o e RS s Ay A I i P Y o R R
produced by dg._me Bt EPshel Sie preRflcd 6F JRBBNASH IR WehaBabriHe sPbdatecat i on

(Kokai) No. 161771 noted above) the adhesive |ayers would be formed by
appl yi ng UV to t On the ethenhands typically, JepandsecldnexaminedcRaten Publicasiog {Kpkai) No.

em transparent _recording |ayer. Generally, the.adhesive layer in ch
optical o oB- 163 7{Edclpsss dmefo Rt asma adrrRursrsersiave ahesive dadble soried s or
th d i : I
boam { Bom aupecicilly i ohs Methol, BECALINISHITE bresh B SERANR aBhedifh dcifle dhalcho ot

| ayer and f gle @oho &IV -pemmesbltsubstiares arebomietito eadhygbier themighi amuliragielet (UN)at
is, what is required of the adhesive layer is not only to be honogeneous
but al so t ocurabie@fkasive perurser formed by sall Cagtingeand Y 1s gPplieditpdhe adhiedisess.

However, as_j ' ' RERS ' Publ i cation
(Kokai ) No. P}{*E%'g&%g%?%é ?‘ﬂ’gﬁ%‘gﬁgy Ve %’?‘%@8#%*3?‘9’3 ‘?’% E’@E%pt i cal disk

di scl osed in Japamessy wdriouscdrnvestidial epticaPdisks, eedentiy céritolernijliZid onés dré dual 1
has a probl em that unevenness of thickness of the adhesive layer is

produt@d i nlayerdypeeptical disksowhichareglsoirpermed to an!DVPsR". Inghispps of aptica] diske

of v 1 gt P8 i malih PHBRaN B e o SRR RF rERERRE LR A i 0" P

needed, in n@WambaRBEePEldreprovided @n\dubstiatdshBroueR aningarkmyhesiveigyesf or e,
there is a possibility that the optical disk obtained has deteriorated
optical propermiftiag rependipg ef isformation on the jnfigrinatayorecesdingdayeriand reagingof thtove

P mne TN g B BN B R B S B B 4R 1
has a3 @r obl g didkatwhetihisadualiayertgpe digicaltiiskeds peoduttd b theadle@sd desdribydin due
to presence of air_ in an atnosphere, when an adhesi ve precursor .is UV-cured

to form t heJapaness Unexamaiped Patgnt Bublieationik okeid Nou Bsk6i a7 baote rRbeYS ReAdNEH Ve f
bubbl es 1 n %93:}5 YEAEPhe/ oY B afind ENPIoIRE hrddlirg Shnddl AHBI hredufdr t he

resul ting optrca and _ _ _ ose “exanpl e,
Japanese Unghaughthél sétitrandpafdnbieceminglaydr KOenknall)ahe @dhedfié 2dyer irl $uch optical
conceived to bond the substrates through an adhesive |ayer in vacuum or

under the efisk isgiedin ataie thedionding of Be sebyrates ardothepafareghe adhesive fayaeshould

t he bgpdi ng i o | t he. abhove . et '
ef t octive. (B¢ R st 30F bR s8 oA ST HaR HhihneclicR 848 i Bh ntghen
hopever, i ttheaemittankparént réc'dr&iﬁ%!abe( S1ddeuse oh itheestieply g reflection ¢feTettding e
i ncorporation of the bubbles This is because the incorporation of the
bubbl es i n layer. skhabisi what is gequirediaf the adhesivedayenis nas onlyctodherhomagenenns put

bire The 1 oSS hBBdatd G APRERPRGE hafe 2 EDER MiekaBhs genor i1y used as
a |iquid adhesi vHoaeUr2hR Tp@imwr@aﬁe%emeﬁa@fneb@af&x PUBIRAfieN AColaf) No.

vaporized in the process of curing of the adhesive) and therefore finely
di vi d28 bub8i3860th thdadhesiverprecunson dfahadptiral disk Hisplosedin Japanese/Unexamingde

evapor ati onjor V. rizati 0of. sai tance in the vacuum of under e
reduced pr eggtﬁf"e@?fﬁﬂm&'l (!(g’ﬂ?'ﬁbot ﬁi}glig‘? 3 H@B%Fbé‘%%ﬁ’fﬁ‘?“%%oé\@éﬁiﬂesﬁ 03;““’
di ssol ved a S PivBas i g X Vs i.cubar [ t
probl ens i swg’efg?g gdﬁy\j\!ﬁ%?%d%a ?ﬁggr por gy%@o@‘%ﬁﬁ%ﬁ%&%& 2%548?5 Velgvﬁéliﬁe
si ngl e si deadhesive pesgersot threughthe sahi-teinsparentrevdrding layes| anghwapsti afd)Bilightur f ace

is used for the yeproduction, purpose. For the dual |ayer type optical
di sks, two SRWRe éﬂiﬁgg’%‘t“é‘iﬂﬁ‘? @@smlwebtmam %mﬁéﬁ in vigws Akspsppen of

adhesiye | ayRfin €pec5fb?r;,gaf§g p_s ir’l\ﬁ?rek'@%tetrhel% i9a! 3%34313&&;&% Bgtf.édg gxl%g obfifhed

substrates for optica arating two recordi ayers

substrat es, hagdetértirited optcal pp@@ﬂ;@gg{,@ 9i@ld0f fine and visually uni nspectabl e
bubbl es in the adhesive | ayer nust be fully prevented, however, such
prevention of the bubble incorporation problem causes anot her probl em
concerni ng production technique. 2




Accordingly, it is desired to conpletely renmove the bubble formatiodd JUL 2002
probl em due to the 3 o above-descri bed different reasons fromthe adhesive
| ayer~which is used to bond two di sk substrates w thout) causing anot her
probl em EP 0814470 discl oses an optical disk conprising a pair of disk
substrates, each hadditign o ¢ doveproblems epio pelitndoutan leperesadeaxathinkdiBatent and an

adhesi ve | ayer,.i nterpno bet he . di.sk substrates . US 2,677 refers
to an opti ca?’"t’h"é‘P“ 8%@%%%’%%%% Q\‘f a%*t"s"’ EFErR %ﬂb)%%rov%'?csfﬁg%ﬁ?@ﬁ i sks are
bonded i n a geajbReh tBRABUBbIes! dan BEnQAFcRAESHEI0 28 afiiesiGiiayer Ale R PPEBSCE of 8F inan
optical disk for double sided recording is disclosed. -3 _ z s ~u~ zo02
Summary of t meatmespbare whengn aghssive pregysor iid)\rpuredsgformmthe pdhiegve laver {5 over cone
t he above pr prior art and to provide a bonded optical disk
whi ch cafl begg'#aﬁg?tm%’g {/%?eesl'nd easily produced and at 5 the sane tine,
possesses an exceintapdraipnadfibthbles frtbe dthesivelijyerahayativirsely gifeetabaqualitieseht i on i s

to provide a _bonded optical di Vi n n excellent qualit whi ch can
prevent i ncopﬁd?salf'f‘%wﬁlﬁﬂ ‘ﬁﬁkﬁ@%Eﬂg?@sasﬁ%‘ﬂfcf?éeddﬁH%’s"?xe'@g’f’%gar"g ondi ng t he
substrates, tmbE@mitdbien PaBlicagon(KORUINOeS! 601292248, ifik toricBivéd @ bahdiephere or a
subst ance, capabl e of beaié&g eya%(;rat ed or vaporized) in the adhesive. 1 o
Anot her obj e&ibsttesthfgusy aBACRESIVE 1Y iR YagHHm er wndergheppvinmentabeandiforsal.
producing t heqaha fesQRL |16 BhacfileSthe Béndind®f Mk SibSRktesiif ¥@Bidafid Wi the Zbold 9N
production efficiency. Still another object of the present Inventionis to
provi de an apethedisgHective tonrexsotcainfrpm beingsapiwed bryweenahe sybsitatesf hawerergt esent

the b econt. T8 hEAEBAUS ARGl AR e Hif &l BLEERIGRRR, O3] O D

met hod and abybbleat This if becatseahqinadporation nf thibubblef in ke aibesiledsyedcantbet he cl ai ns.

Accordi ng to_on spect _of .the present inventign, there is provided a
bonded opti cs i@ﬁpoc%ﬁﬂ%eﬂ%‘a?&geii'? gd[d“{c’P g%‘i’f)élhrogﬁ'fies§ﬁ%°§trfa§&é 13 second

t ranspamsent suhosghedd iy, The irventbrs hsve found thanthe adheéiveowhicleis gentrallg usedyes provi ded
on either thg fjrst.substrate,or the secqond substrgte; and a

1 ght - per e SR8 gRAnSS bstinge CtpablEiPTRsmE REPERISS o SaROnERP g ¢ he

i nformation pe6as 6k difing GHtRE adhesive/wd Hebubdre Sabhadividddbubblbradaf bofonial indleesi ve

| ayer has beep formed froma _radi ati gn curabl e adhesjve Erecursor havi ng a
viscosity of 34ReAeHaXRERS agespliiof the Gvapgrationsfyapagizptign gHEILEstanes M ed ont o at

| east the 25viinas bi dHider theaddiided piebsare, MdQisomeltRR férRe® boibg chidEbe a3kint he ot her
substrate and then the conbi ned substrates and | ayers are subjected to |ess

t han atPosph@sotvedsnddissipared inibe adhestye Y8 ect ed to hi gher than atnospheric

pressure and, whi) g, RAIIRY ifpbkMEproBlehOisRaReEH B scH ingirporaticndf bidtibles is
at nospheric pressure, cured by radiation curing, to provide an adhesive

conposi ti on ebservedin shesinglel side dudl dayestyrsropties disks swhietumsinglesidger surface isr age
TOGULUS OF Tofd o gtk kB PR 1yt Bsk o Bkt 10° Ay o)

at 256 C -4
) substrates are generally bonded through a transparent adhesive layer, and the adhesive layer

25 is also used to space the substrates for optically separating two recording layers of said
‘ substrates, and therefore incorporation of fine and visually uninspectabie bubbles in the
adhesive layer must be fully prevented, however, such prevention of the bubble
incorporation problem causes another problem concerning production technique.
Accordingly, it is desired to completely remove the bubble formation problem due to the
30 above-described different reasons from the adhesive layer which is used to bond two disk
substrates without, causing another problem.

EP 0814470 discloses an optical disk comprising a pair of disk substrates, each having a groove
corresponding to a stamper holder, and an adhesive layer interposed between the disk substrates.
US 5,582,677 refers to an optical disk producing apparatus, wherein a pair of replica disks are
bonded in a sealed space. In JP 04139630, a production process for an optical disk for double-

sided recording is disclosed.



2 9 JU 20@ According to the present invention, there is also provi d8dU 2002
nmet hod for producing a bonded optical disk conprising: a first transparent
substrate; a second transparent substrate; at |east one information
recording |layer provided on either the first substrate or the second
substrate, and a |ight-perneable, adhesive |layer for bonding the substrate
bearing the information recording |ayer to the other substrate; said nethod
conprising the steps of applying a radiation-curabl e adhesive precursor
having a viscosity of 0.5 to 10 Pas (500 to 10,000 cps),on at |east one
surface of tSumniary of theldhventian e or the second substrate, one of the

substrates i ncl ugsgnn .the.i,nf ormat.ion recordin Iaygr, in which gft?xe t.he
adhesi ve precurs %Pfﬂ’ﬁd’_{%fﬂ‘s‘nl’ﬂ’_é"’f'l‘ﬁ@r% Gogs t %E'BRV&iRﬁab'F‘HQ he prior
conbi ni ng t he HHRS pFRide atmgwe?smd;spwéﬁ% oY effS&Rreg' A ek\%gfmmgd hfifar
ot her substrate, wth the adhesive precursor |ayer therebet n, under a
reduced pr esbasame tine, possessdeamexcelidnt qealitassenbl y; exposi ng t he conbi ned

assenbly to a pressyre higher than ap atpospheric_ pressure; and _irradiating
the pressurized é’ﬁ‘ﬁﬂleﬁ@gegs%fémfﬁsw yeRuan 1510 provids achnnded eptiGahgislohaving

dhent ; o . '
froacti on o i keefion AR ieh O GRUG BROAAEILORRADIECY e faBsifElayer, |
106 N rn2 ( bofding thedubstralesOsaid tubbled being proditkd 36630 4¥ MQhe amsRphéredr 40 t he

present invention, there is provided an apparatus for producing a bonded
optical di skubstarps,icapable ofiheing:evaprrated o5 vaparizedsipaheadhesivest r at es each

havi ng .an openi nq_i.[..i roportion:.at. | east..one infornmati on. recordi n
| ayer gBr ovi ged o%nke’l{]}ehégeﬁq%gt‘% prrg enéhvgl%"roé’t'%loo?mf"‘rqg a ?fﬁﬂ@%srti’ﬁ%@rcﬁ'géﬁ%nd ag
l'i ght - per neabdve optibsl Hiskaf hisymresefbihvemionswith £ tighpgoductiaflefficiendy.cur abl e

adhesi ve precursgr _to radiation for bonding the substrate bearing the
i nformation recoptll ABpthenabject of the Presenidnventipa fsignsovideanappsvsion sroducing

conpri si ng: xa. v . . Lng. . 8] he. fi st substrate and
t he second g%b%ﬁeaﬁwlﬁlgp%gh?ﬁfs%éﬂ%&e@&ggﬁ“hgq{é%%gp‘é&bqﬂ ﬁﬁ"ﬂ’ﬁy evacuat ed

to a predeterm ngYe BfoRErfishtRnedobject of fie prdtentiniaibAdre¥ea®Rd byaRs b&medeﬁ&!ln
t he vacuum chanber, for supporting one Of the first and second substrate in

the ctbcunf diskand gie pethed and anparaus foptheipreductien thepeof as- giso¥ssed ains sbpgdaims.
shaft having an end section, within the vacuum chanber, for supporting the
ot her substrate Abtcdrbifgto osdaspectfitheireent invertionf thierecis pposidedos bdnded bptival disk
end of the end section in the first shaft and the front end of the end
section in {9PEEONd shaft being di sposed within the opening of the first
substrate and th@ﬁ%%ﬁs{i‘ﬁreﬂ(gﬁ@ﬁa@;econd substrate, d. a pressurizing
apparatus for exposing the adhesive precursor to a pressure higher than an
at nospheri c pr esssacend whindperenbsubstidtej ng t he conbi ned state of the first

bst2zate, th bst . i nf ti . di. | d th
dhest ve. pr ecur SBcHbATE Baraliod resArcl et Feroabhs il i FaesBanor e sssond
adhesi ve pr&pu4esand ¥eHepBrnidaslel ddhediveRferSBE B INAEL bsbsatebtarRY BRliffofMation

that the end se(_:ti on of the first shaft and the end section of the second
shaft di sposeerding lagertto tifeagkeresnbdtrate; her are al l owed to cone close to each

other to bring the first and. secon ubst.r at into j.ntimate.contact wth
cach ot her. -6 Waeignhtafiesis S5 eR B A P R LG PO Rl
present i NVIgRingOAviddshty RE whibthtwar0. 81l BPagd00Md 10,008 s phsitie Ontdwe I@piapded

Figurgs, wherein like structure is referred to by |ike nuneral s throughout
t he séver al subptate bearing the infermation recording layer or the other substrate and then the combined

substrates and layers are subjected to less than atmospheric pressure, and then subjected to

higher than atmospheric pressure and, while being subjected to a pressure higher than an

atmospheric pressure, cured by radiation curing, to provide an adhesive composition that has a

gel fraction of not less than 50% and a storage modulus of 1.0 x 10° to 1.0 x 10®N/m? (1.0 x 10*
30 to 1.0 x 107 dyn/cm?) at 25°C.
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15 Fig. 1 is a sectional side view of a single side dual |ayer optical dis
which is a preferred enbodi nent of the bonded optical disk of the present
invention; Figs. 2A through 2D are perspective views showi ng, in the
sequence of steps) the nethod for producing the single side dual |ayer
optical disk shown in Fig. 1; Fig. 3 is a sectional side view of an
apparatus, for bonding substrates) used in the 2 o production of the
optical disk shown in Fig. 1; Fig. 4 is an enlarged perspective view
showi ng the construction of a front end of each shaft in the apparatus for
bondi ng substrates shown in Fig. 3; Fig. 5 is a sectional side view show ng

one variant qf f I Ng.subs 1 i Q.. 3, 25
Fla. 6 taa dsehiEPRet ek aleuti SR aC SRR AET AR A pls il € o
for bondpndpdnptisalrdiskecorsprising: adirftitgnsByerkisgbstrate; 8 second dtanspasént sulierate atw
showi ng 14,8 (eqRfrinhibd %oﬂﬁng&%ﬁﬁeﬁﬂ@ﬁ&éﬂﬁeiﬁ%’ %(Yq%istaﬁBgﬁ'fﬁE H?th@fsec!:dn@suﬁstfglwagh

further conprises a pressurl g apgaratus; an 8 1S a sectional g
vi ew shaW Agehrerasaiale; adhesivnlayer fon Bonding thesubstisinnange theonfpsparion trsoring
Fig. 5 Wyeftd thel bR EutEEAR! i8¢ Methol cBMPHEINE tRDsteRAT: at us. 2 9 JU 2002

Detail ed Description qQf the |Invention The present inventio ill he
Dosari bad v ERPIVEdtraatoR Cubhls HOB e VR R H S P B PRt 10 35S 1 he
dr awi ng$500eth 0090 cpe),omattlést b8 dupfacaof the fiestispbstiate, orlthksecpad bsbsanw, one of the

identified.wth th ne ference nunerals. Fkurther,., it.should b

under st gt netyifipd B BB ordtETh e Sip LR PR the dARBRPE plectifor laver ¢ o
bondi ngcemtects thesnformatigiprecerdingslapet rat e with the second transparent
substrate, ac%ﬁ@%ﬁ’éﬂ%%ﬁﬁbﬂa&é We%riﬁ?ﬁf’e%%?mgt?&} %@Slrgfrfgqgifér%d% L on-curable

pressure sensiti esive precursor_is utilized I'n gne e I ment of the
pr esent Sybstiates With theadhesine REsRESPY Y erthergheiween wnder aighugedgressireats rovide a
adhesi veombRedasemblyy utilized in another embodi ment of the present

i nvention) and both. the Bre sure fensitive Q dh@ﬁfve and .t he adhesi ve can
be i nt er chanGSRBAR HE FPMIEEd 2F5EGPAY aa&reﬁsml}“ PR AAFBOSRAC RFFTEE t he
functi omsdand effects of the present invention. In one enbodi nent of the
present invegnt.l i I I: t .

Pventi on nadridiiins HF pRanEEe OBl o RbmbIARRE bR chite BEREEDe
each ot Rélresiverpaecuirsor, whereintbe combip ewblygravified has a ged frapereefi nod lass thaat e
bonded tSQ%%n%?‘a%Q&QgéﬁmHﬁ;ﬁE‘ PR8N0’ 6P PSNAAH (P0G (# th | OOk -10EEPR AR
pressure _sensitive adhesive layer, and) in addition, for infornmation

recor di ‘a recording layer is provided on the surface of at |east one of
the first andlsgacsddiag s thegirésent ihhé@itionstheis plvwidudessippsrats fsr prodecing a

adhesive |l aver side . of the.substrate. i s wel n Lh.the. art, there
e var PorERRppRY B ostaint o o4 Sesoll pfindient sEHES IS el opk RS o
of whi clts cerdtnpietion;sit legbteorsiinfermgtidancatordinglayea prowidesl ¢h etheefhedusti suhsttagper
recordi i i i in
v of 1 ot (e BB RGN RBRY roiE Besihod b bhap by SRRl ralaftn MIGHE ")
si ngl e 3dkpsivgpaeCUrSOy &9 ragiation fpr bﬁnémgwg@msaa@ beaingthe infarmatinn reeqrding;laxgr
layer i g theQ@vhed 8abstrated bAd @ppdrings soihpdidiag:es Wi th a semitransparent recording
| ayer being provided on the other substrate. Al though the present invention
can be advantageously applied to any type of the optical 25 disks, it can
be espeai al | ¢ vhawm aldmyben il homding ohdréia the figt substrate add die deagrat subptrate,ghe di sk.
In the i i . j 1 r tes can be
formea FROEShaiuet bed Sapde b ¥ ARFOREY LLiRALRTACEHARNIE Y 0

pol ycarbonate resin, by conventional nolding nmethods as conmonly conducted

in the grt, gyl Ash ?‘?iﬁgt“hg §Ekigh Nithih %ﬁ?&g&ﬁ%ﬁ%@w@ﬁ&g%&@&ﬁﬂ%@ﬁé &tthe

mat eri al s) for exanp |'ass). may. be use ea i o0 transparent

pl ast i cfipiend sepond substratednthg ¢irgugifereptial postion of thé@R®iNgind t hi ckness) of the
substrate may be wi dely varied dependi ng upon the size of the desired
optical disk. For _g_ 2 9 JUL 2002




exanple, in the case of optical disks such as comrercially avaiIable2|5\,l|:li|-2[m2
the substrate before bonding has a dianeter of 12 cmand a thickness of 0.6
cmin the center portion of the substrate) a small opening (a hole for
inserting a shaft therein) is provided so that, when the optical disk is

| oaded into a disk drive) the optical disk can be supported by a shaft of 5
the drive. Irregular patterns or irregular pits corresponding to
information signals to be recorded on the optical disk, such as imges and
sounds, are provided on the surface) on which the recording |ayer is to be
formed, anong the surfaces of the transparent substrates. The irregul ar
pattern or t i ! L Dy s t er :

bhot of | €hogr AsFeoriAnRalfg Rk 8 CRolYldih e Syol] Rhurbk T o BAlY e her
t he | i keubmatedpitee eigtumibeentighpestionef the openieg,| ecti on or semitransparent type

recordi ng | aygd frbs ARRYHRCrANESid IR thOfiFRshar dnaGhé AbniadldTHie &ld the like.
Materials suiitable fo ection, type record | ayer 1 ncl ude

for the refl, . yrdi n
mat er i alFECHORVN i ssoond ql@@tb&mgéllwosgbwuhmgbwaww ok the firft sHbyBs AN B%, 1 or
exanpl e opdfingbfiHeRBeondabardt@l s suitable for the semtransparent recording
| ayer include materials having a refl ectance of about 50% after the film
formation) for exanple, gold, silicon-based dielectrics (for exanple,
si | i condni t r iageessenziag appazstubjortelrpoding thaladhesBSieldreamsbr 3o @preshere hegher thangn
| ayer f . i.al i l.£d ram
ot hods RpaPhet Rt dlile AR e Tk oileq 3R GG Hpubloll VLR
di sk aceuvbsatey informatongeesding layey end theradhesive reeursort anchspar ent substrate
and the second transparent substrate are bonded to each other using a
pressure sensitive adhesive layer. In particuylar, the present invention is
char act &r i zed TAdiatthEoUrefofop Fudlg the radiphan GuERDIC ARNSSIVE @TGCHIAOF i nt er posed f or
bondi ng viHeeeis tesfirsedmisebendeshaits BéiRg ndvablk @b fiRd tHe «id sactivresfbi¢ firss elindi dridvie

adhesi ve _precursar, preferably,. havi a . vi.scosi.ty.of 0.01 to 5 Pas.(10 to
5000 2 $n8sETionsA ineeC ARruibRei B 5% it dnfi o olwbdiodporSaitidy fen
modul us oger 2bbrind tht fisband@8cdnd shibdrates 16 idNimete (coftatt with 8achtathér. 0 x 10
dyn/cnR). Wien the viscosity of the pressure sensitive adhesive precursor
is less than about 10 cps, the pressure sensitive adhesive |ayer precursor
may drip fromthe circunferential portion of the substrate after coating
and before radiation irradiation, rendering the 3 0 thickness of the
pressure sensitive adhesive | ayer uneven. On the other hand, when the -9

2 S aa ~ 2a02 viscosity is nore than about 5 Pas (5000 cps), unevenness of
coating thickness may occur, leading to a fear of the thickness of the
pressure sensitive adhesive |ayer becom ng uneven. \Wen the pressure
sensitive adhesive |ayer has a gel fraction of |ess than 50% the optical

di sk after bonding of the substrates may not be able w thstand severe
environnment) 5 such as high tenperature and high hum dity environnent,

oflt en resulting in separation between the substrates or inclusion of
bubbles in the pressure sensitive adhesive |ayer. Further, when the
pressure sensitive adhesive |ayer has a storage nodul us of |ess than about
1.0 x 103 NNn2 ( 1.0 x 104 dyn/cnR), it may be easily deformed by
conpression at the tine of bonding, which may make it difficult to provide
even thickness. On the other hand, when 10 the storage nodulus is nore than
about 1.0 x 106 NNn2 ( 1.0 x 10" dyn/cnR), the tackiness may deteriorate,
which may make it inpossible to bond the substrates to each other. Note

t hat the adhesive precursor can have a storage nodules different fromthe
pressure sensitive adhesive precursor. The pressure sensitive adhesive
precursor used in the practice of the present 15 invention may be suitably
sel ected fromthe conmpounds satisfying the above requirenents. However, the
pressure sensitive adhesive precursor is preferably formed fromultraviol et
(1~ curable or electron beam (EB) curabl e conpounds, fromthe viewoints of
avai lability, curing tinme, curing conditions and the like. Acrylic
conpounds may be particul arly advantageously used as the pressure sensitive
adhesi ve precursor. Coating of 2 o thg_pressure sensitive adhesive
precursor onto the substrate can be advantageously carried out by a
conventional coating nethod, such as spin coating, screen printing) or rol
coati ng.



Al t hough the coating thickness may vary dependi ng upon the desired bbdAdUL 2007
strength) it is generally in the range of about 20 to 70 pm Fig. 1is a
sectivonal side view showi ng one enbodi nrent of the bonded optical disk 2 5
according to the present invention. This optical disk, as described above,
is called a single side dual |ayer type optical disk (hereinafter referred
to sinply as "optical disk"”) and permts information to be optically
recorded on the two recording layers or information to be read fromthe
recording layers. An optical disk 10 shown in Figure 1 conprises two
substrates 12 and 14 each 3 0 made of a transparent resin (for exanple)

pol ycarbonate resin), and an irregular pattern is provided on the surface
of each of the transparent substrates. Further, each of the - 10 29J U
L 2002 substrates has in its center portion a circular hollow portion (an
opening I 1 ) as shown in Fig. 2. Loading of the optical disk 10 on an
optical disk drive may be perforned by placing the opening on a shaft and
supporting the disk by the shaft. A first information recording |ayer 16
which is made of a metal) such as alum num and functions to record
information, 5 is disposed on a first transparent substrate 12. This first
information recording |ayer 16 has a refl ectance of about 90% Likew se, a
second information recording |layer 18) for recording information, forned of
gold or a silicon-based dielectric, such as SiNx or SiC, is provided on a
second transparent substrate 14. This second information recording |ayer
18) unlike the first recording |layer 16 having a high reflectance, is
semitransparent. 10 Further) a |light-perneable) pressure sensitive adhesive

| ayer 20 is gﬁéﬂje@ﬁlagtomrp,ta%glgi rst information recording |ayer 16 and
the second information recording layer 18. In this case) the pressure
sensitive adhesi Vihe|pagsent ingention il he farthep errdaipndewith refereraedvithe/appaudedsi ve

: i I it f.0.4 10 4 P 400 .t 0 4, Q00 d.
br cf or abl y CaErT SPIPERRMR s cafbps ot B Bueibos iR Pl ews
2- et hyl hexylagakihetest: acryl ate, n-butyl acrylate, 15 isostearyl acrylate and

urethane acrylate by radiation curing using a radiation) such as |
ul t raviSol et radi &8.dris 8seatiopalisidsrviere afra singleiside dualtlayen lopti¢a) disk avhighried t hat

t he adhesi ve eCyr SOr..consi of, uret hane, agryl ate) .because such

o ecor vor o BreTe RBiRe e M horked RERGTERK BERY pRiE BVEORHRT cot s ve
production of th@i%plzmmougb 8B.aré\s péﬁﬁ@a’tivb@ih@éﬂ@\@%, inBe BEQfeRity oF stgpasthei ve
adhesive layer 20 has a storage nmodulus of 1.0 x 103 to 1.0 x 1 G6 N n2 (

1.0 x 104 t anethal for producing thpsngiesisie dual Jayer eptirakdigleshommanign: of not | ess
t han 50% For a ora £l han about, 1.0 X 3. N .0 X
104 dyny ey at S0 98 sERiSHa e ool B2 Al 0 Pofinohalte Sttt (egn the ;
the pressur predrtidn bifthedpties disk shéwein Fighg adhesive layer may flow froma
peripheral portion of the bonded disk. Further, a storage nodul us above 1.0
x 106 N n2 ( 1.0 Fig fids angripmeas perspeetive yisveshawingdhe senstruptierpef  fontiend o by

possi bly causi,ng_knsufficient ndi.ng. iew of .the goderation of the

stress, theeﬁc%&gﬁéq ﬁu&eap%rg sggr%ogd}{%esphggxqvw?wnfr}.lglgr%mge of 1.0 x 103 to
2.0 x 105 N'm 2 (Figl 50s ¥ sddttbnhiGide- viewt sHAGing vié ¢dFahi of tE Bppdr&is fdtDording N t he
range of S.0 x 103 to 2.0 x 105 NNn2 (5.0 x 104 to 2.0 X 106 dyn/cne) The

gel fractiosubstratesshewnbi Eignkit | ess than 70% nore preferable not |ess than
80% cause sepatati.on between, the substrates and creation of bbles in
Che pPSecure sondif VeaemBbR e vighs Shesahe Bisthes anafircl dhd SRbavs Y Boiing
The pressur gubserfdsishy®n ffliigsi;ve | ayer 20 is 3 o honpbgeneous and has
substantially even thickneSs. As a result, information recorded on -11 2
9 J Ul 2002 Fig. 7 is a sectional side view showing the constitution of the substrate bonding

apparatus of Fig. 3 which further comprises a pressurizing apparatus; and
Fig. 8 is a sectional side view showing the constitution of the substrate bonding

30 apparatus of Fig. 5 which further comprises a pressurizing apparatus.



the first recording layer 16 can be read through the second recordi 3d JHy8#?
18 at an excellent signal to noise (SIN) ratio Application of a | aser beam
fromwan optical head to the optical disk 10 having the above construction
permts recording and reading of information For exanple, 5 information
recorded on the second recording |ayer 18 nmay be read therefrom by focusing
a laser beamL 1 on the second recording |layer 18 as shown in Fig. 1

Furt her, i nfDetaiktiDescipiontad theclnderftioom t he first information recording | ayer
16 by focusing s _|laser beam L2 on the first infqormation recording |ayer 16
t hrough the seni {Ih&pEgsantanyensiap yilibs deserbeg: with referensedpibe follpanng greferigdThe
enbodi nent qf tical  di | .n . [N I : hAaS

i nformation °F}£’%§§r?"§8 ﬁg lﬁ?‘fe&é%ﬁg&gxe}?er% !'?’ s"t' pg"c@p%ﬁ’gq’&% lrnggdlln%gp a(%#@‘%r'e

i nf or mat i onidentified péthitbe suack refuraicy humesls i Flethef, it shoulli inderstodslthat in the
descri bed above. However, it should be noted that the optical disk of the
present i nvénodedropticalrdisks lof thetpsesentoinvention,cfoh bomdingithe fisgdransparent| spbstraie

optical disk.of, the sent _inventi.on may have .one (.nformation. recordi ng 15
Uyer) whi cRVER4E00d HRBPATSRL SRR F Ry oo Y dREstvs At OB 8% or e
from one si dgiiatforldubdle preksuf@senfiBvVeadhfivEprebiifdot 18 LBlZES ih One leRibBbitenD of the
| ayers) which permts recording and reading of information to be perforned

from bot h siptesent @ventien, dnd an adiesive derved fram agpdiation-cutalplk adkiesiviegprequesneig

i nvention may.be.such, that recording or reading of .,information is perforned
by a1 11 21 nGUIARRIL e iboFFRt B BF rEfratiRvantfty and bRy b Prestacan SN cal

di sk agcor dadiesive ahd)thelidREA! cah B fritbicRihgB®bly G0 OssRadihey 88 H8NAdVR}dely
ca)rryl ng out the following steps: formng a pressure sensitive adhesive
precur sor | affest thefunctipna and effests ofithe preserd inveptign.Pa ( 10 to 5, 000 cps) on at
| east one surface of a . first substrate .and a second, substrat.e; appl.yi ng
radiation direct F’i/oqeoe"fl??é"ﬁ?'QQE a'I‘(?rlﬁséﬂ's'f‘Y‘fr\}'Q"a@ﬁgng ?ﬁ‘@éﬁé'gb?ccg%ég 1%,
form2 5 a pe§redhtint&itioh hhy & sstiEe! comphising twdhrafishahid® sibstratesboAGdd eadt
not | ess than 50% and a storage nodulus of "1.0 x 103 to 1.0 x 106 N nR (
1.0 x 1 O4 other tiat s, 2Gtruckyre comiprising 2056, transparswrsdbstrpte hendeidrtota ssedsk rat e to

t he second substrate. through the.pressure, sensitive adhesjive |ayer under
educdl pr eTERPAreTRbSEaR LT Rteh & [l PePEaIa, BreHATE SESRLY S AdheRRIaYr cn iny

referred toadig ol ilfofmBRIPREGHINga WcBMRTRYEND provilch RESHERL DG legiteps)

the nethod for 3 0 producing the Single side dual |ayer optical disk

shown i n Fi gnelof the figst and se@ond, subZtyaties, Abattis; @naix pressuresensitiveadhaesiveilayer sidg, |

t he above segond .transpar.ent .substrafe 14 with an.irrequl tiern of the
sem tanspaPLyle SWsTalR i SYlPPBR i BEF MG FayanoutvHes b Par e | he
surface t hegigif havingRuEP 2 k@sbrurkN SR WhiH 1RBAEN Singld Ride! dptRalldiskRavirz
prepared froma transparent resin) such as polycarbonate, by injection

nmol di 2@ At reflectipnityperecording layargn ome gebstratechlone; agohble sidataptical disk whereintaed
to the surfage of the substrate.by a .master stanmper constjtuti,ng.a n of
Lhe. ol d A CHRHIRE TP SRR SCPHidRG of BOHTthe BUbeirgien s PR SR iR cos
IS formed byysagpibandisknokeréin Qtefiécribh 8y e'r%r@i‘ii%‘ﬁ}%rﬁ rbA8&d 6% ohdI6f thecond
transparent Substrate 14 wth an irregular pattérn being fornmed thereon. A
pressur e sesustrateewith lasemitmnsparen recordifi@ Jayehbeity pramided omthe pthessubstrate.
sensitive 1 dh sgve | ayer by radiati.on curig%) I.s evenly cogted onto the

second r ecofUNoHEn ths Breserts inyention can beadyantagequsly applied g any WPe PRHGE g 2
A, amspin ggali a - L
Adhectvb. pr o, b tan BELRRCNS REORBlIPpIRKIoThE sl SR WAl her M |
coater on the sebxthe opscabdidkthe fiesy and dtondhtrassparenasubsgratel ears be fored from

transparent substrate 14 in _a direction indicated by an arrow. The pressure
sensitive transparent plastic materials, such as acrylic resin and polycarbonate resin, by conventional

molding methods as commonly conducted in the art, such as injection molding. In some
cases, other transparent materials, for example, glass, may be used instead of the
30 transparent plastic material as the substrate. The size (diameter and thickness) of the

substrate may be widely varied depending upon the size of the desired optical disk. For

-8-



29 JUL 2002
15 adhesi ve precursor 22 should have a viscosity of 0.01 to 5 Pas (10 to
5000 cps) in order to forma honbgeneous pressure sensitive adhesive |ayer
havi ng desired even thickness on the second information recording | ayer
8. Instead of the spin coating, for exanple) screen printing, roll coating
or the like may be used to coat the pressure sensitive adhesive precursor
22. 20 After the conpletion of the coating of the pressure sensitive

adhesi ve precursor. 22, the.pressure sensitive adhesive rsor j S
cured Lo | oRRPIe AL i SRS sifte rvTapely Sl RIS B Sl 1
Fig. 2 B, Befdbdidihasdidiath& dran cridrdWinichReRFDE/R Beiheicehéepaebrst ve
precursor, for exanple, ultraviolet radiation (UV), gamma (g ) radiation)

or el ect ron thesnbstfdid\a smallitdpeniegimbbleortinehnga shafittheren) svpragiigd sosthap wheed
to the whole 25 surface of, the second transparent substrate 14 for

pr edet er m ndkg ?fé\cﬁldiis' ‘Qaidﬁée'"bq a disk drivg. taeeRHaLdisk canbesupporiedby.g . A
t hat t%ne, wm }K% the prior art nethod wherein WV enters though the

sem transparent second information recording |ayer 18, the applied W
directly enters thegylirgatermes osregular pits cottespondingdtodiaformatior’signalsstoder esul t,
use of lowntensity UV suffices for efficient curing reaction to forma
pressure senefordedonthe aricabdisk, such aximagesandisepnds; pregorovided pptheestirfass: 8P ¢ he

ressure sens i ' l; ' (S ' o]
Dy usi ng o HAnHE rABREN Wfer (ke (BHndd R Bic sl e RPERMAUSELALSC
2 9 JUL Z002rixkgulaspsttaniier thelike @ay Be frovidet &y ubing fa rhdsterspamipenbr bubstrat e
12 having theregn the first information recording |ayer 16 is then bonded
onto 8Re seﬁﬁﬂ@ﬁﬂ@&ﬁ@bﬁrent substrate 14 having thereon the pressure
sensitive adhesi e r . ayer
16 faces the preggﬁygmggﬁéi éggggghg%pgéé*g@%Pkg%gr?ﬁ%%ﬁpg?ﬁgsggégﬂﬁ 5y
i nf or mat i on fergeionlof g refieprivn driseinitminepaRgnt tyipearetdrting liyen irsappliednénts wigsforate 12

used herein has_thereon an 1rr%%§Iar pattern of the first infgrmation
recordi ng | iyesulal gatierp @ thedikeq Materials suitablg forsthe reflectiomiyRe aeserding BYHr oduced
i n substanti - . L Bnd a

subst rat o 1l et EAARRingeRG Re UF B Bod e B DEARTRTEG ample

opticak di slluhfinuMateHalGuitabié fod thd sepiksgmaparent recdrdingdiyer inthale dnateriatc ond
transparent 1 o substrate 14 inaﬁgrall bonded to each ot her. BqndingﬁgL
2 14

the first thaviesardlectanearfiabauteo0Vo aierithe film formation for exasplg. @ald. siliepnr

b f . | i i ) t i
ot ho bpt i Safuefic{foY Sarle, Gl i JERpIAGHE bl Mol il SREP M ! O
bondi ng can réverdisky Apéragsceesfoymebfr o ahlese wiateratitsy dondempaalpfiasfermiag methmisng

an apparatus 30 for bonding 15 substrates as shown in Fig. 3. The apparatus
30 for bondffFxample; SRMIEANEPT Yacuum GRRSILOBed in detail with reference to
Fig. A first i : i ] j i
vacuuépchanber 3§?ﬂ§gﬁgg§@gﬁgg%§d@ggﬁﬂ%ﬁﬁ%%ﬂtﬁ?gﬁ@wﬁﬁﬁ&@%&%&%ﬁg?uf éﬁegbuum
chanber 32. afdithelsecondtthamsparems sutssprare arg bdrtied nol eddheotheraning pressuregsedsifives
descri bed bel ow, are closed respectively with a 20 first cover section 38
and a secon@dhesivelayge cln paricular, theprasent enveptiomisicheragtesiped in thatthespressyee
interior of _the. m her . her neti cal l ed. .

ar t1 cul ar, Sy AGHT ISBE Bimareq PR RE R R e: 1o SER B Bmngd Bom g

and the sec } ; ; : r t

SUbst rat oo T eI A e B O 8 B o 5000
vacuu@bc hant§es) angd hapa gelfiragtion of pptigss then 44 and aisiogagsappduduy at@0°G 8t kRt to 1.0x
whi ch can evatNahe(rLte 10hoer.d on0ddy:/@*yvacuum chanber 32 to a predeterm ned
pressure of not nore than 1 m Torr, is connected to the vacuum chanber 32.

A cylindrical finghenth@liscatity oftheippassile densitivieRBhésiveSpreiRydtiis RESthh® Bbod® 160
that the first shaft 42 is passed through the cover section 38 and novabl e

in a directicps) thepressurestniitiveadhasivelayeriprécanios mayairipyfromdhe oeuméerentiall shaf t

44 s provided.in tﬂslﬁecond cover, secﬂkgy 40,.3. 0 so.that the .second shaft

44 i's passe®OTAnATShe subsirate alier coating #nd bedors sedistinpdpRdiation. Jedering they

i ndi catyed byy [ : ' e d

Shaf ¢ 284 ooty O pipd s RRE FnebE vkl Sfev B O0h BB ChAEEAEC o
mechani snms (not shown) so that they can be noved toward the above

direction. Thus, the end section of the first shaft 42 and the end section

of the second shaft 44 can cone close to each other fromthe opposite
direction. Basically, the end section of_bhe first shaft 42 and the end
section of the second 5 shaft 44 in each Circunferential portion of the
openi ng can support the substrate 12 or 14 Mre specifically) the front end
of the end section in the first shaft 42 and the front end of the end )
section in the second shaft 44 are di sposed respectively within the opening

Y b1 .. A~ o B Y b1 N . a A o

Z




When the pawl sections 46a) 46b, 48a) and 48b are disposed in the ?ﬁfﬁﬁfl%l
portion) they can be easily inserted into the opening of the first
transparent substrate 12 and the opening of the second transparent
substrate 14. On the other hand, when the paw sections 46a, 46b, 48a, and
48b inserted into the opening of the first transparent substrate 12 and the
opening 2 0 of the second transparent substrate 14 are disposed in the

ci rcunt er entd.alin 0 Hidr®than BEM LB (SEUDLR), insviRResstofchatirlg thivknéss amsypacen eading
substrate %?cgérﬂqtﬁ;erseggnd transéarentﬁ}substrate 14. Further, the shape

and the si 4 aQtar loP theRAIknER OF e Bt SRAGHECIhbdive 1BgeribetSthingimblend2 are
such that they can satisfactorily enter respectively a gap 52a and a gap
52b provi ded betWhsrthe peespareisensitoveiadhesivedayea has 2184l fragtiomef leexctbani S@%hathe 44,
Li kewi se, the ﬁlaage and tc{}e 2f5 size of the Ba}\é\\’l %ect' ons,48a and. 48b in the
second shafoptigdl disk aftef hepding ¢t the, subsirates maynot be4ble Mithstang sqvereLONeRmeEnt) | o
gap 5 an : | I t ; S i ; in the
i Fst ohar cuay i iesraicasd B RRRA DGR Ao SPaRISE | s
are al | owedetween theesubkioates boinelasibn of lidibleson thepeessurietsensitve adhesive lays. 46a and

46b and the paw_ sections 48a and 48h.respectively into the s 52a and
52b and the GapSuBhel AN hecprantre seattive 4qnesiyelprerdies ¢ sthrese mAdMEn Ak

faces are RQrought ,int Nt ACA . \What ah; L &é At eime of
br sai g OB ETou O LSO A% Yo dIgRRER iy alyfdchinea by RORPREGGTtime o
JUL 1002 opppnding wihcdemay maRe afdiffiablt yo provideeverathipkneds. @rdthetothed handsgvhen? f or

O 1to 10 sec, nore preferably, in the rﬁanggﬁof 0,05 to, 0.11 kg/cn®2 for,
abouttOone HE§ragnmedtsdnmole thinpboutd o HY m3G.0pol0” Bdem hghe aednesymay detegiqrate,

about %o ot _
1 anspar ent AR, TP bl ETRRRHRIORIE ERalh ddhef Iold Farie pisve

adhesi ve | ayearsbavinigiveiasesragdimobuias differenefromahe grssure dersnivdiadhesive
substrates. Preferably) in order to equalize the pressure created in the
opposed f aPE®¥YSAT-t he pawl sections located in the front ends of the shafts
42 and 44, supp ' : f}%qi,, 179 the
first transpar e%&?ﬁ%g{rﬁ%{éﬁmi Ehgn teﬁgp%%%rﬁ%ﬂ#ghég??gﬁgtg@hgggggﬁe 14 are
proviided sdinvestidramiybesiudtably selebred from theeonipainds sdfisfping thelabol® rdquireinents.
since the bondi ng of the substrates according to the present invention is
performed iegever BeRIetuEs Evstiveadhesys PIeSETSeY, is PIASeRRY Tprmedgorp uitsayinles
sensitive j I I | ! : : f bondi ng.
That 15y 1 L0V REuidBleiof kB Beli ey Bkl clmp S, A8 IEVEREAR A (Toe Trom
bubbl es i s abailabilith, asrirg timel cufing edrditignstandhbelikel Mcrglidssmpdunds mapbe ,
therefore) can inprove the quality of the bonded optical disk. 15 Although
the pr pducPF’ES'ﬁ“’H‘Y P‘H‘@"‘%ﬁﬁ‘éﬂb’ Bﬁ%‘ia& &le RIPSSRIeCBRIYA fdresive presursph epating 0

i nvety on : . .
emboatnen Capsanet: SERAYS afsiSPpKEutL! S BERBRTR b P BaABIEERR Capicd
prlesent i nwvenby oconventimial toavingenkthad, tsinch g3rspincnoank, aoteenl printing, of-coll eatingl e,
in the producti of the optical disk according to the present invention,

0 ( .

since a radN&iquaR}hes%Hn&shlsmeﬁsaww@v depepding upen thedesirgd Bpndstrangthy 81§ he 2
O pressure i sl i the application site of the
pressure sg?\‘g??!yt}}éy%d’%gg:ééfeéﬁ%g%g?%gBh"e wi dely varied. For exanple, the
pressure sensit Fige 14¢lh esdtionall skicoriewahowiig e embBodimentnst the bended foptiea disknt
substrate rather than the second transparent substrate. Alternatively, the

pres28re seeparding to thepesenkinvention. s apsicalsliskeas describedabone, is edllsda single

t . t d.t L f.t t trate. 2.5, h th
hopar ot e PUE ST R e e 2ok (leinahBLARAAh s A S s TR opt ol
di sk accor @emsitstiffolhftiot @R pticAWerebordad bf thtdiwol refordffg mggers HEinfIFmagbIRN

descri bed above with reference to Figs. 3 and 4 and may be widely varied so
far as it beread fram therecordingdayess. of the present invention. For exanple) as °
shown in Fig. 5), an_appara 60 fqr bonding .substrates have t

rotators 62 and A@&%’ﬁ@'ﬁf‘b“ﬂ’%’%"ﬂ‘f‘&r&{ff6ﬁ°|“?r8f*‘éé¥vecf"§§if%?% @%a’r“r"(?:ﬁl\ﬁ The

rot atygr 62 I Fork bairCd ' j t 0 .
cect on olR a8 ¥Ensppfert Fes GRS PGBt /o) AR jnfbud pABVAs
44b) and t ipeovidedainahe Sudrfave\of-eadttof th@ trnspatdnt subidited) aF@rthdrNeach of the
circunferential portion a set of a cover section 38a and a shaft 42a and a
set of a cover section 38b and a shaft 42b In this case) during the course
of the bonding of substrates, the fi rst_ilagl second transparent substrates
coated with a pressure sensitive adhesive precursor nay be supported on the
paw section. This can shorten the tinme taken 5 fromthe coating of the
pressure sensitive adhesive precursor to the bonding of the substrates,
resulting in significantly inproved throughput of the optical disk.

o o e o o, o o,




3 0 between the first substrate, the second substrate and the adhgégg 2007
| ayer. The principal differences between the above-described bond €k|cal
di skrand the bonded optical disk 17 2 9 JUL 2002 which will be
described hereinafter reside in that) as will be described in detai
hereinafter, the latter uses an adhesive, particularly an adhesive derived
froma radiation-curabl e adhesi ve precursor having a high viscosity, in

pl ace of a pressure sensitive adhes}%gé and t he sequence of bondi .t he

b in
subst r at essubstrates hasdn {t3centenROFHON HEIFGHATdIRIgY RATHEN 8 qPnipg d 1 LEFRBeMDEn 5

| ayer, whike sefalni : ; risti cs af i : qmﬁqjv in
the foll OV\# lggi'diégé:ﬁ%‘?ﬁtgggp@%ﬁgﬁgﬁgpg:dté’notcp%f:%vdé%{}?‘ 8’% , etea{fé f@?ﬁﬂdebc ?g? on
of the parhe opénifg 6nWeNishafvandfupparingahe aizkbylthe skafd A first inforafativeredorting bed
optical disk will be omtted to avoid duplication of the description. The

optical dileyerdf, whish iy madaef 4 metal such-asadumiausy and-funerons serpecosd inéprmatipn.st 10

transparent subst.rate.bonded tg a seco ansparent substrate thr a

L1 ght® per S ABPEA sRecoarrapape Sndety 12, ShR RS Ty et o Aing e P68
recor di ng, a fefle@artiedfABourI08. LikeWseVd SREn®ihfériftion "réc%?d_ing)fa?'éﬁlsl, gist one of
the first and second sybstrates% that is, on the adhesive [ayer side of the
subst r at e. reperdinganfopnatiop, fesmed phgely or stlisonrbasedadiclecisc.tspeleas SiNxtnsHieds
optical disks.,having such a structure he first .and .second). transparent
SCbst r at esProMArgh Bt dafblent Sbsrhte 12 TS pocohd pedtRteuBR i roind FIEER
formed fragmlike m&rr@éﬁrdiﬁﬁaﬁkt 6 RiiRg b Algh refétedhcaSs sahivthhsparenbi N, _
pol ycarbonate resin and the |ike, by conventional nolding nethods including
i mj ex®ion ol di Fugthewiatlight-permedble cpressure seasitipeadhesive idyst 2Gispsgvidddebeswenne

d i pti houl d fer t ' Furth i I tt
7+ ol or 8 62 B KRS o s B Bl BORLE O (1
optical digig casellpfe ﬁiésshﬁé%@ﬁ‘s%i@%hé%ﬂ?er i€ fhRY Ifdndla PRséie seighil@ce, on

which the recording layer is to be fornmed, anong the surfaces of the

t r anspar eradhesiNggirecarses, ha¥ing & viscosity ®f 04 to HiPas (40D o 400Gcpspamd preferablit compaising 4n
ceramic material or the like syitabl.e for the fornation,of refl ection or
e t 1 ans eI EoRRURd Sich ah FRSS LRpe. Aot ey RO afpite Tbi R theq

i rregyl ar ipeskdabyl RcHlatd 4 drethene AhyiRetydadigtidPolrdh® JshigBradiafion fsudthd
irregular pattern and the like, and the formation of the recording |ayer,

t he above wadelepradigtion ehelestepndeam. Jbisrparéqulasty preferred thahtheqdhesivel  di sk of

t he present inventiogs {he first t%ggggﬁrent substrate and éﬂf second

tr anspar el ST PITE QT WEBIGATT LS. BERRSS, ISR PIRISST GA PRI AT Pl ¢ ¢ ve
adhesi ve Jped stiitable forth® effédtive bAsduchie oPthe Dpfital itk € s deEeribed GbeVeaseer | zed

in that the adhesive layer interposed for bonding the %ubstrates to each
ot her is fRoesserd sensisive adhesiviedayien?0 hasrazsbirage mddiilus of 19 x119° t@ 00X HINés? (i) x 10° t0 1.0

hawi 2\l ' ' of 0.5 P b
Bub; ¢ 1 ngt v afat L CAPRB L o B of el Push 300k G} sl e P g than o
substrat e jengd 107/m$IEORM 08 BESEMDRE2E] £ dreatiad ritiubiior dTeheslispaleh RIVRE of SRS -

It is necessary that the radiation-curable adhesive precursor used in the
f or mat i on PE¢sswe spnsiiye edhesive laypn therpgbesivalpyes oy tflpwofrorn 2 pemipherl ponios of the bonded

ror o pr of oty bihgh B BB % 510 g L0510 dyRit il R R,

optical dipsépepdy, hirebpp@sibii causing fsuffidient Bonting dBSViEw @f tHe ntSdRratids oPBhE 8&ésY Bhe
precursor having a high enough viscosity so that a thickness of4the )
adhe2$ ve pfaess B@ulpsisparieablyin theranggioh b8 xPete 20 AT NGR* € h8 xdi0sfe 2.0 x 10
substrate 2 . dhesi r S, R 2
coat ed atqhnfﬁbgﬁgﬁﬁﬂgﬁ%% g"%@gﬁ§§h§§%§gﬁ%58§§Q¥292§E%§853hy%@%%8§§¥n8H§&X)
coat i ng orThetgekfractioh ixqsteferably o kesOthBe 70% afibke préferable RBCIESIRANY0% Mecdub€separation
adhesi ve precursor has a viscosity which enables to easily coat the sane at

a desi r ed BERYSER Hiessubstrates and ereatign qj@eébleqﬁnﬂhmﬁﬁsuraﬁe@iéé@gdgv&ey | ow
vi scosity | evel 8f t he adhesi ve_precursor, after coating of and before .

radi ati on BYAFicAR bemors effestively inbibited  dhe 9@?"’55?1‘3%{9@@1‘?}?"6&?)13%30Bif t he
i i . { f
0 Sc38F Py miaaeshE e bafifal Qerbinidintes” M fe8UESniobltsBrlrblort o 1

may be higher than 10 15 Pas ( 10,000 cps), if it does not adversely
affects the effects of the present invention. The adhesive precursor used
in the practice of the present invention may be suitably selected fromthe
conpounds satisfying the above requireng ts. However) ultraviolet (LJV)
curable or electron beam (EB) curabl e adHh€esi ve precursors are preferred
fromthe 2 0 viewpoints of availability) curing tine) curing conditions,
radi ation irradiation means for curing) and the like. Suitable exanpl es of
the WV curable or EB curabl e adhesive precursors) although they are not

o, v S o o - o o o




Conposi ti on UA HPA phot o- pol yneri zation viscosity initiator Pas (cp8)JUL 260
50 1 2 2000 2 40 60 1 ~~8 800 - 19 2 9 .1 Ul 2002 3 60 40 1 2.950 2950 A
uret hane acrylate (UA) which is comrercially available is one avail abl e
under the trade designation "UV 3000B"; nmanufactured by N ppon Synthetic
Chem cal Industry Co., and a photopol ynerization initiator which is
comercially available is one available under 5 the trade designation
"Darocur 1173"; nmanufactured by rc Japan). Further, coating of the
adhesi ve pr Befirgidieceriing '@xréclélmgm? 5@5 tﬁfahg*bﬁze am#tfsgfgemgffve&é A out by
a conventio J : ) as spin coating) screen printing, or
roll coati ng@eﬂlﬁg%géggﬁow#ﬁlgpnegg may vary dependi ng upon the desired
bond strength andpplitationfofiatizsesdeannfiomn antopbital heaitolre bpridahdisk A0 daviag the
several mcrons to several ten mcrons 10 In addition to the

above- descr aayg cPBHTHCHIERPRIMIS fegprdingand Frading of gpformaion fer pxasmplet

i nvention, it 1S.. v, I .

for mat Pon’ iR B EBEaor (8 econl ASNTRL KSePIESHRY S0fcnl TRfotih bl Riusipg 2
first substagérdeimtll éhthesecsnddecdring layee18 by ot ih FR;. adIFREhYE info@tatiogor i n
vacuum or under a reduced pressure _and before radiation curing of the
adhesi ve pragybetsey flom rstcinformatonsreperding Jayer A f g decusing s lager heambaionr i c

. | ] ' h hi.gh h
adnesive. pr et dyforRkion Boo BB kiR 16 Mol B 30patirHih sPeR MaRMIRa: | on

of remar kabjegorditig'ieysra8. pushi ng power and rotation of the disk for renoving
an excess anount_of the adhesive therefrom when the first substrate is
bondetP wi t h t he Feeembodimpat efibeoptinabdighshone ia dheedriawingo mhichrhae two

Accordingly. it _hec S..possible,to prevent. uneyvenness .of. the thickness of
e adhesi vaasmfr RBRIRLRILE afa pémilsFicbind B BARRE B ferpateh 096 hf gher
pressure) tRerRihes tHreehyokei®y/6f the' 8RRk Sk bBEPaIGREIGBEvE. OHbWRRR S siduld B¢t he
gaseous substance evaporated or vaporized fromthe adhesive precursor, in

t he adhesi viotes thatthe @pticaldiskrafithepresent inventiansie not limivestoi this embodiment. he

lied hi . affect the bubbl. duced .in the adhesi
orbcur sor - ShRsiERtGL P ShuisAl G S5 pieiFu SHRPUE R P i infOrtthastigtoraing
precursor . M enNieh eﬁﬁts%eéox‘ﬂ'iﬂg'anb@e@ﬂ@r&ﬁﬁﬁhﬁﬂidﬂXo[%e%H@Hﬁhdlsﬁ‘&rh logél sidg. t he

art, according to the present i'nvention, the renoval of bubbles can be also
acconpl i shdthrthey éhmpy hayemnensuwe informationvecarding dayers. phishpesuits tesondingcnd n

| f the above- i bed. adhesi . i ment of th

Pbove- descr el BERERALRT o PHTSIed 685 e §8ps oA HE oo EheTris, B cPUFR ey

be simlar digk dfftRe pieséttGnvientien Hafbe lsdchhartl néBSHdia tﬁrf@ddir@ Stinféhfhadbnigs 3 o
a

been described above with reference to Fig. 1. s, the optical disk 10
i s const it peEfarmebby utilizingiphotomagnetic effeat w5 phasgisbangeent substrates 12 and 14

made a polyc A surface of each substrate has.an

irr egz(tﬁ ar Bat %/e?f;lﬁ%]%é%hg%gs ﬁéea?ggﬁggc@zg'ﬁg g‘? ﬁ}ewéesg{%g}fﬂlpggnaﬁéag Hrﬂ&fcteg %Xent er
pérti on an seqeentially dabrying dtehe folloWvingsstepsnf or mati on recording layer 16 is
di sposed on the first transparent substrate |2, and a second information

recording | ayer famninga grespussensisvoaihesive preewss layerbaying ayiscosihef ¢.81 to 512 (10 to
Fur t her nor &)008 ché)Hatat Ra%tHRE Blric@dhE BilsY Sabs @M hnd2DsebSnd¥upMided between the
first information recording layer 16 and the second information recording
layer 18. The aGBgRingtrabak6h d€etlySo i presubP@RsiGol ddhdsiol k@&s&%ﬁﬁ?&x %o
precursor as a function of ultraviolet irradiation. In tﬂe optical disk 10
havi 2§ t he patsswe seisitive iabledive dayst whichihasg gél fifactionedfinotlessahar $086 adda storagémodulus of
second re [ I 6 g refr ing a |l aser beamL

99 g0 1% ngmf’gg% ?‘?9 StSGIﬂ)uyg p(ﬁ él?{x/crlgmat?%@gw

1 on the second recor ormation may be read from

the first inform i i r_he : t he
st | nfor ot congng SRERC! SblrBESE Heiieind ABHRLE B brABITSERIRR |
i nf or mat i oadhesverlayengnderyreduckd préssereb Thesemethvd steps willste duscribediimordep. Fige

pr esent in\ﬁegfi on can be produced by 15 carrying out, in the described
order, the<ff °F"Gd/i‘ﬂge@!@ﬁg:Pe&?ﬁFﬂNeﬁgﬂash%F&tm the-sequense of staps she/method dorr sor

cur 1 2% of PRSI L indsde M R e BIASURIE PR 87 Combi ming 1 e

first substrate and the second substrate, through the adhesive precursor
applied in the above step) under a reduced pressure of, preferably, not
nore than 20 0.133 Pa (1 mlorr); exposing the adhesive precursor to a
pressure higher than an atnospheric pressyre, while nmaintaining the
conbined state of the first substrate) tHé -second substrate and the
adhesive precursor; and irradiating a | ayer of the adhesive precursor with
radi ati on to cause curing, thereby 25 bonding the first substrate and the
second substrate through the adhesive |layer. The step of irradiating the

..




2 9 JUG 2002 According to the production method of the present inveﬁ@h&“ﬂwz
since the first substrate and the second substrate are bonded through a

hi gh vi scosity adhesive precursor by using the nmethod based on application
of a reduced pressure, trapping of air between the substrates or in the
adhesi ve precursor during the bonding step can be effectively 5 prevented.
Further, according to the present nethod, contrary to the prior art

met hods) it beconRsnPegskRhesHoAmGHFle. bNE 1AL MoveSecBhd iriapufent abbedy 191 the
di sk for the purpose of renoving an excess anount of the adhesive precursor
from t he bondtthrsimeghlanpasem bfwhe shyitrenspbtenngecpdcimiomiagon retordingdayer k&bl e
unevenness of the thickness in the adhesive precursor |ayer d thF t he
resul ting admpasiig@eqdgrethe syrface thexerfii prspared; E%%CC?WS%'@‘?EQ‘F?& ‘ﬁ@f%i ng

of the first substrate n t L e whol e
body of ' t ho PaER i Gmtibled TR Sud S Heb B Boftts 875t AR Pay e SN2
pressurse hi gaRloftrhsiBinghe désire® frdpalat patlire BSHipendd Bahe dutacsf Wesksiraedy a
herei nafter, the whole body of the disk is pressurized to the atnospheric
pr es_sglr e ?r maisgnlenameeswrnwndgte r;:m o]gﬂgsﬁrgldeAosec@gsn@gawoage@nrfxpg layer b8ecotrre3
ossi ble to, canpl.etely, renmove . he u s pr.oduced.,due t.o evapor at e
D vapor | eRGHE SFYEAPREER R b B3 e SRR BE RS RE-SHRBELT o
t he bubbl es sgiydtiRnbfiRerh sBRPAE B With ANirkdlt pfiftrmn BGSOfodhediHefeohhe met hod of
the present invention, finely divided bubbles which are unable to be
visual |y det ect edh preasuse sensiting adhesive prechrsonih adioheap fasair pressureseasisyeabl v,
the bgonded optical disk agccording to th resent |nvention can ,be
procudb | el Y e ol BT Blab RofERIfes i e
adhesi ve pr ediafddrabday | Noth cdbeS 698iowh iR TFid) 25 APaSsplnddQriPmithes isBioBtedS
spin-coated at a predeterm ned thickness on a surface (adhesion surface) of
each of t he vherein thei pskssurepensitaecadhesivetfrecussss @A ds dipppedsriovgh anezzi Mpt I n a
vacuum cont 'ner*gihe.first di,sk sub trateggnd ipe §econd di sk substrate 25
are di sposed I 2 DinsoRer ontheieFouisEYPadest L8 PRGN DEtheSSOR LS ve
precursor | g4Ripafnb@sbuAMEr4 if adivetGAnfitatB@ by afdrfdiv. STRShredufe defisiewndwi ched

with the disk substrates.£$3) VMiIe'adLustlnq a_space betmeeg.the t¥¥hﬁﬂ§k
subst A&t es wilesive hrecurdord sheuld haveurdsspsiyaf0r011ie 5 Bag @0 &9 S0 Py LK

pressure) t i . I . i 0, e
pper i ok SgbkiboR¢ BiEsh L S B8 tRA0P B haling 4P feflhickfis bA fsegbell
substrate, fifemsationnecstdmg l8ebs.rate and the adhesive precursor |ayer are
mai nt ai ned at the bonded state (j.e., as the so-called "optical disk -22

2 9 J UL 2002 plegeadsefithg spip £pring ol exampim seresioRnning dRll seatinger thidiksi mava
pressuri zi ng G0 @' dAal the Q&We%é&ﬁﬁ/eghﬁ shve Ip'r&R,FsW ed into the vacuum
container to pressurize the optica I SK precursor) thereby dissolving
agai n2iohe fine bulfldrebe covhiplerionaf\ke diadng af the pebgsudé spsitiseskhiesivé precardined, ve
precursor | ayer upon evaparation or porizatd on - 26 hveprd he
5 adhesi ve t@@&ﬁ?@&?‘}“‘ﬁﬁ g@ﬁgv%ﬁﬁ?ﬁo{/%ﬂﬁf ‘érg%{r%sﬂ@)% aﬁéﬁsﬁ%g?ﬁngbg%&gfﬁ a1 ol et
exposur e souy: f £) [ ' ] dehEqhesi ve
precursor | g@gg&c},g@ H‘%l‘%’gdz ﬁi?%haﬁﬁghg&gé t gmgﬁ]gg{]%@%grevﬁ 'h t he

ul travi ol et adhetivetpresursdr, for pxamidé, ailtrdvivdet rddisttont(WM)hganerhy (d) esdiation, axlhesi ve

| ayer as a result of curing of the adhesive precursor. 10 The production
met hod of t igiecHPabeam (VY\in s epbadiney shavst isdhe drpwing).ohapnbipd 1cibe ol

he. vasuum Saies df e ESERREBEERBHRIE o LonthRpPlr Bl R o SRR Sheptd™

ul traviol et se¢ondslt@éeverl tdn sethdad A€ fiaV BmB@ikE SR pribAXe meffiY WiRkréRUV ed out
in an atnospheric pressure) and that each step in the described production

met hod may [saterhthoughthesemitranspasent serong infemation recardingddyet 3 8aibs epplisdd ¥bove
with referenge to Fig., 2, except .that.the seguen r order of the steps is
di f f erent a_;?gf"?‘ﬁ?é?"é?'g,"ée WSS "THE %qhéﬂgc S rs%ésngﬁiafrfz .’“*sof;o‘ﬁ'ri nci pl e,
the product iigengly WV RuARESIRE efiRfehClring rédctids fPlofh 2%“;591& @@rﬁﬁfv? 268f¥sive layer
invention, i.e.) the bonded optical disk which conprises the first

t ransEr ent isalishon ame. i fometior 0bthd presaurs pensaive adhelsive tayee20 machohaimeng an
opening in a center, portion thereof) a 2 0 |ight-perneabl e adhesive, | ayer
bondi ng t he MaYR&achigned alse By Usioe 8 Frd1aliopopicelectyion Peam wsteadaf YV as the radiation.

=)
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| east one information recording |ayer provided between the first subsgtyate)
the second substrate and the adhesive | ayer, can be advantageously carried
out by using the apparatus which is simlar to the production apparatus
descri bed above with reference to Figs. 3 to 6, and) for exanple, such
production can be carried out by using the production apparatuses 25
illustrated in Figs. 6 and 7. Accordingly) the detail ed description
concerning the production a r at sed herein will be gmtted, The
principal differ Nexias ghowr F}ﬁﬁé'gdgiﬂ%& rsh H3RsPArens syhsaten ks havipertherson e
abovedescri e b ithiioh rotbr@iRe B8 Heis R tdRadd orkB e JbSnd/ AEhdmeRl QB4 haS)
connected therewth, an apparatus for supplying a pressurized gas as a
pressuri zi nhavippehesdonshé presstife sengites adhesiveclaferr2X soghnahe ftse infohmatoacond
substrate and the adhesive precursor) which are intimtely contacted with
each ot her, recordingolayerchéyfaces;thmpressuresensifive adhgeivglayer 20, phassssasecond 23 29
oL 2082 R lribialn FoFiRg 938, ol Mhd Pk Al 48RS LIa ferbRL N0
appar atus, {he appar at us o suppl'yi ng” a“pressuri zed gas is provide

wi th a suppkheréonuinigegidargiattehicoMhefstinforiddtignfecoritil lapér 1@ foamed of dlinetal) t hat
t he pressurized gas of the su%ply source 72 is introduced through a supply
condui t 76 &fchias@lusneurs apd may by arodugedoinisalsianjatiyithy some yrannpey) astused in the

vacuum chanber I 70 ressuri to
connect 1t Send rarlisnt EikStiRE 1 ARIBEORTEL 2 8 DR GUERARS 1130 O
t he pressur pg etic@Pdisk $0 esmpasingla finst faPaienBshibeirate N2 av@ @ Wecordnedhepdret2.
Further, a radiation irradiation apparatus for curing a radiation-curable

adhesiQe pr subsirater! 4dntgenslly bonded sp IGHPIbET. adhesi ve layer) if it is expl ained
with reference t ndi ppar atus 30 of  Fi 7,
conpri se one or rgrg}r’éé% égtlhgtlﬂl? %tr%'ral%r'p%é%?Sﬁsg’glezlév?a"é(gghe(ﬁ_gg?mgti%"ﬁﬁ é’fn a?rps;
not shown) iR bagerfﬁhnfﬁdaqgadﬁaas febithiqiies €86v0h T e driSilh Bf prodbitRnsdTakes
(openings) 34 and 36 adjacent to the transparent substrates 12 and 14 in

t he vacuum optaabdisk a@or&mw@aipmsemnn\ienwdihawew. hebopdisg cay bbe i xedly

di d) i f t hey d d I f t. handl i h .
SUDt T at &) SOANEETGREA A P Rt TP ettt RRGTRER SRR Eep {PhRs0dBe,
di spossd t hgshightes AshoWnmah FiEgt i ons. More particularly, the apparatus 70

for supplying the pressurized %as,' as is briefly described in the above
par agr aphs, nay Tbe sppamtus 3Gfar handipg substrates will ke deseribedrin deta agthsrefarence 4

it i nt d.inta the b 33 of th h 32.
Not e, “howevER) O fuftsCoetirg 14 4793 sodhnd dpding SG pra e e d8 RO HEARIRSE, U,
ot her const §algd todade edck otheAthrblih 4 BddySBroTHROvAeQNN chathbdra2. | FuriMet, Ghe fifte

supply conduit 76 of the pressurized gas is enbedded in the body 33.
Al t hough i t openingo4 and|the secand @peninga36 @p gespribeshplow, ase closed respestively Math &yas

may bg,conn ' . Lntro tion.openin rnovided in o o] th of
(o cBfer oBt FabebbésmoR 1835y b e daHer 3P OB SPaB R bL TR MR TRER o
the vacuum gastessr ¥2he TAtLLMRIhhmbESS a8 be WeinddieallyaRBRE Al parsiogit,d not be
restricted to the above 25 descri bed supply apparatus of h;ngressurlzed

gas) and, fsimulianesps epening orsjosing of the firsbcavier sertjon 3B and therseconthenyver seckpn h
t he vacuum g@ﬁorrber caF%bl e of pressuri ng #lﬁ?e vac?#um cha1 er Furt.her nor e)
the producti 35?)‘5195 Saclimu PPRL3 Hie SpPRItesi 1o he mare FRICIDY Wi regn from

mechani sm i gr itttb@iltel i odhé VacaliThAmb&E S 23h 8 sROME RS SAh Bamattimddvidel (nbg Of
the upper disk substrate due to its own weight) while producing a reduced
press¥®e 3 shavaywhkiph cancevadirte thedntpriemefitbovaduamahambér 32w alpredetsomised at es.

The above mechani sm may rely upon the nechani cal chuck. nechani sm descri bed
above with P?F%’f’eﬂ@&“t’%’rﬁ?lﬁ% ! '?‘?9’2'4‘5 copnegteq (ip theo\peuym ShANBE Sehe present

invention will bg cgﬂﬁd;{éabﬁﬂt iﬁﬁr@r@?.%%hd%b bn ifelFiPst BV & SEBh 39sd iy fHe!Arg ng
exanples. It is neédless to say that the present Invention i1s not limted
to these 5 shafim2iepassed through théeovenkséation 38 and atvhisle in 4 freiondndicdipd b aght
unl ess otherw se_specified Note that the term"gel fraction" used hereinis

i nt ended t 02@Wn LiKepuses A cyinuned second shaft ¢4is nravded ip|the secapd eoves sectianeA0

sanpl gowas | i [ t I 25C for one
oy, Eoampl SR BEReccha Ty ¥ Has i 3hclan IR cobersBbobl 0 Gl Pl

acryl ate, 1Qir@i6 irthcatety by dnCarfsih. din Bi3Eald, b e heft @D aAd PROdeebm éHafttad may
comercially avail abl e under the trade designation "Irgacure 65 "

manuf actured by Cl BA-CGEI GY, as a photoinitiator was prepared and then
placed in a nitrogen atnosphere. The m xed solution was then irradiated
with an ultraviolet radiation, having a -14 wavel ength of 200 to 400 nm
froman ultraviol et source to perform photopol yneri zation. Wen this
reaction proceeded to a viscosity of about 0.5 Pas (500 cps) as neasured
with a Brookfield visconmeter) the ultraviolet irradiation was stopped to

o o o o o o o o "




0.08 parts of hexanediol diacrylate and 0.1 part of "lrgacure 651 , VR 9002
added to the 2 o pressure sensitive adhesive precursor to prepare ;
pressure sensitive adhesive syrup. Thereafter) the pressure sensitive
adhesive syrup was evenly spin-coated onto a transparent circular substrate
made of a polycarbonate to forma 28 umthick coating. The circul ar
substrate coated with the pressure sensitive adhesive syrup was then placed
in a container vvh'lcpy had been purged.with nitrogen. The coating was, then 2
5 irradi at &6 TGIPEFIVS ‘Eﬂ“f'?%‘?ﬂet& 'E‘Fa’r'a‘aﬁ'%ﬂWBWaF'F'Bﬁ?'Tq%éh%‘I"P)r%R/E Bl EY S % e for

10 , th 'v . -1 i t
sec gqﬁ(gkgé&gﬁd%ihgﬁa Qﬂxrkél%nprﬁﬁi%@cﬁt?&%g A mhe@‘.{aﬁsshxméxaﬁ&e éd

evenly for pressure sensitive adhesive layer on the circular
substrat e. séttdndftiageonshaft 49 cah coe closerseack othen ot wthe opgbseidiectiayer was
nmeasured at the fr_egluency of 1. rad/se¢c with an Rheonetrics nam ¢ Anal yzer

(RDA) vi scoel astBasicalle therenasection ob the st shak ¢239d hrciideteriieof the sscogdy  as

gi ven 01 e . . . cnR)
at 25C Fuf ?ufg?&,)lnt?%h gn‘ﬁ?@n&g %yggghﬁ'e&eofgée épgﬁ?]ggéﬂ %W%adbg‘% sséﬂgéfag?\?zegg%esi ve
| ayer was iMorerspedifidally,thé frght entlof thekeridaBaiondn thei firet shafi2tandfthé front enda@fubl e

in weight percent) that is, the gel fraction, was, neasured and found to be
69% Two ci thegnsrseatignsinthe s@gondasmgg“taﬁ%dlmér@p&%kfew&anshqqnﬁemamﬁ&q ve

| ayer were pr red, Jdhereatte t I vi ded in.a bondi tus,
shoan i n pobscal Papd REbEANEapd ARRAELS, B B Sk Bafe B Hs Sl Re R0
under a r egyCRdont haRWADeRhits!the emPsdclioR of heffirstisRafP B2 BAd thedendatttionsdfithet ur e
of a bonded optical disk. This basic structure was taken out of the

appan® us aerondishafhf4 10 camelesedd eacl otheyfzem shroeppasitedirentiont tesultingims f ound
that the twg. circular bstr ates [ tr.0 bonded. .t g, each ot her through
a bubbl e-f),}g’é"aﬂﬁ ‘é%"%fﬁ’é)?g’gﬁg#%ageeﬂ\aem@g?\?'ébspg{%lr“ et 8a°5'a°§r'%r'structure was
al so subj ect ed tpgefarablyay shownBmFigl 4 aean enldri@ed Gietv i QN iffoph BRNéeliod 66the t he
basic structure was placed under an environment of 50C and 95% RH for 200

hr) and t héirsishafedZandthe second shaflra. pRwhsegrianfaA6ay46th 48acandi8bare intgesallyase)
it was Vis Ly . .at 1.on. circul a rates
and the pr gggevr']%/eg agéﬂgﬁﬁ)@%é';s@l{nn&? ﬁ%r"%'retl'éés?sra H?cg}o\é':sﬁgﬁtﬁse Jéa(?rc%s %fé‘gﬁ‘@@r& The
resuliss of eleBgickliysmaled WisiPRIEking befien SWTETRILEG Ential pdAidnand thé Gentér papfs. ent
fromTable | , the two circular substrates renmi ned 15 bonded to each ot her
t hr ough a DYben thefpawd sqstiorssifacdthe 48a.1and 48barecdisppsed mythe ceptaporiprytihey can

t enper at ur Al 18dity conditi@ns. a t f .

2 ety hex g Sty efled 8 B oo SRERS the AP3 wapAiTh, Butkuals, PEEIERS bpening of
avai | abl e thedReoridarispae slbsitagP4. | Of theNsthéd Ha8®, WhendBidPawiBeetibmcdoar 86b,by
Shin 2 o Nakamura Chem cal Co., Ltd., and one part of a photoinitiator
commer ci al A§a.apd #BR Msenediaw the prening; efthe S&st granspaeant substrate 2 angdhe opening

censPii ve. SHNES Y HontlfBR Mo\ ik BRph AT iR R BN ofiol R P

adhesi ve pee&urely suppoRILEBREtramParent SUbSrRANE afidlieeecHf trahspareniyubstiatand, as
given in the following Table 1, was found to be 0.820 Pas (820 cps). 2 5
The pressure sekuftherytheshapeand ghevizeofithe pawssctions 969 angAhb soie &isst shaft 48

care. mannoRREf R S S RPIOHRAIE iR rhie b i 0% e BB
sensitive peieeh te pang aetidns 4820and 48blik HRBCAHIMREP AT Eikeddise tHeSshpd and the Was

found that a 28 pmthick pressure sensitive adhesive |ayer was evenly
f orm@§ on sige ofthe pawhsectiotsstfaznd 48b Thibe second ghafhddi ateLmich tizht they c8no gel

(5610 o TSR 5 0 B RN RRI S L,
found to bgechidaPs6d dndd6k in thelirst shot 4 Blihitoade XvheR SN Sﬁ@lec@ﬁ@siﬁks%- The

two circul ar substrates were then bonded to each other Further, a

envi r onmenead 44 erctallnwed pecdme chosk toreacthethsmuvensearthe pawk satesns 46acohdatdbaed | n
this case) ,an 5 appearapnce test was.performed before after th

envi r onment pat“@é? HORS %@} ?"\Qs‘& (respReHvelyinto.the gﬁpsvégé @93@?’\?@3 tM%SHa gnd
circylpar s [ i.fLive
oL 398 Hegihe A chenl B RPN I EonRE AR L
hum dity eonsateanpredéterntihel pressingi poer aThe plssifigb®ser spresatk plieetb the each
ot her through the pressure sensitive adhesive |ayer w thout creating any
bubble in the pressure sensitive 1 o adhesive |ayer. Exanple 3 80 parts of
n-butyl acrylate were mxed with 0.04 p s of "Darocur 1_ 173" as a
photoinitiator, and the m xture was placed in a nitrogen atnosphere and
then irradiated




with an ultraviolet radiation to prepare a pressure sensitive adheiiv L 2002
syrup. 15 10 parts of urethane acrylate "UV 3000B" manufactured by N%@Jp
Synthetic Chemi cal Industry Co.) Ltd., 10 parts of hydroxypropyl acrylate,
and 1 part of "Darocur 1173" were then added to this pressure sensitive
adhesive syrup to prepare a pressure sensitive adhesive precursor having a
viscosity of 0.480 Pas (480 cps) as neasured by the above nethod. The

pressure sensitive_adhesi ve grecursor was evenlg spi p-coated onto two 2 o
circul ar suberrosedfacesys prrferablydn thefange of0.9hto) #ﬁf for 1 30 t‘ﬂis?;%ﬁé’é% of 28

A1 ogen at reRRNG W R rpife 8f GO B0 IY ek dhof o e EbRRAMRY e i

sensi tive adijparanss 300 bokdibg Subdfary e mt.mfdse&Mt tHeefired tfﬁﬂbﬂént&Ubﬁh&@lES
The storage nodul us and the gel fraction of the pressure sensitive adhesive

| ayer were nasighe sesond transpagentrsubstratect4 with mh@tbnmhreugh BUATESSLIS SEAISUVAR i n
Table 1.2 5 c&BOW were respect

T 5455 7o A 1V aying aReen hibnes & ety ekt g OF Sy bR dn,,

an envir onnegiday 1oledahli2éahe pRE{UPE BRaiekdin tHeCopposad &S fthepawdl ga@.bhmdaza@mve
In this case, an appearance test was perforned before and after the

envi ronment atie fropt endaof thershafis 42 andb44.eppperting facendSasindel5hdar tastualie portags-
circul ar substr and no bubbl.e r.e sent n 30 the res

sensi tive ag?%‘g éﬁ‘f gﬂf‘épa“ﬁpﬁfﬁ“&ﬁ‘quﬁﬂwt & 7O H%’?sf’gré%"r"? ?GFFmsnt ,
i.e., high tﬁ%ﬁé&&&ﬁﬁtoﬁ'ﬁ& éycalatﬂwm flielshafed W sfanygent, the two ci rcuI ar

substrates renmai ned -27 9 JUL 2002 bonded to each other through the
pressut@ sensiti vléxrdahesmceéhd bgrdmgmﬁthe)mbstratcamqogﬂmgmo the Ipbdsenti inventien is

D e SRl BYery TR, £ 008012 S0 e
phot oi ni ti atigy e}a?é%tttﬁﬁcda‘l)'%ﬁﬂcﬁn‘@ﬁéc&lr@&%dnalr Aihht 19,9[%'?!1@6;5{%%@{% and

then irradiated wth an traviolet radiation to prepare a pressure
sensitive acﬁr&sumesﬂwdhﬁﬁvqohyer foée ﬁemtbhbblbsamfcbmmdrabhtmddimn serivmgao bondl

art of hexapedi, ol and l art 117 wer.e,.t hen added
ltoo this pre ﬁ?@%@ﬁ%aﬁ.f‘% S'Eﬂﬁ‘?!& Qfé‘ tg%q‘;!f'?a ‘ECE QHF@ nsitive
adhesi e precur sokuigh ke o\ih&?d?:sdftt}{e 9$nd%d So??aca(lﬁQQQc&?&ﬂm%@é Jﬁ;ﬁréé&h?d 1o

in the same manner as I n Exanple 1. The pressure sensitiv Ive

precur sor wasventiem hasweh ylesgribed abxateedith) rﬁfcrent:.ma one prefaredsanisidira¢re shown ine
sane nmanner as Ex eltoathic m and the, cpating was
fully cured ]ﬁ? Gt %’r“é'@urzgr‘éf ?"rd?‘&ﬁF"aﬁY& at tﬁe H”'"ﬁ"r'i1 FBE%?P%P Hﬁgif}ﬁﬁ?cgm tk‘ﬁ this
case, it Wasprfei@HE&’ eﬁmﬁ@&mﬁn@&&@xhﬂb&knﬂhggfdﬂh&&%ﬁhé bﬁ(t?caﬁé:@ﬁ’%béb?dnh Ythe
could be evenly forned on the circular substrates. The storage nodulus and
t he gel 15 ,freseot mmmmh since apradmnn,emmhrasuhnaveleaﬂglnslsmppli@ydarecmtcethneasured
in the sane manner as ‘ﬁg r’rg) ven '[gbl e 1 bel ow, \gﬁre
respecd{ vel 3}”155%’%5"%‘&""1\? Sty R"’S“B%%éﬁe ?%we)maﬁ&t BIESSHITSERRY AP e Ca
substrat es 8je? cws‘awml}d%eaomaeﬁ@n@%e presiutd w?ernsmaaamgwe v@emsﬁbe test
was perforned in the sarfe manner as descri above. ase

appear ance tfosnedensthe dirstaramsphréns fsobssrane chtler tthsan thhsacend/trannpamnt slbstratst . As a
result, no

Alternatively, the pressure sensitive adhesive layer may be formed on both the second

transparent substrate and the first transparent substrate.

25 Further, the apparatus for bonding the substrates used in the production of the

. optical disk according to the present invention is not limited to the embodiment described

above with reference to Figs. 3 and 4 and may be widely varied so far as it falls within the
scope of the present invention. For example, as shown in Fig. 5, an apparatus 60 for
bonding substrates may have two rotators 62 and 64 movable in a direction indicated by an

30 arrow. The rotator 62 may have, in its circumferential portion, a set of a cover section 40a

and a shaft 44a and a set of a cover section 40b and a shaft 44b, and the rotator 64 may
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2 0 separation was observed between the circul ar substrates, and noZBumbﬂ@E
were present in the pressure sensitive adhesive |ayer, indicating that)
even ~under high tenperature and high hum dity environnment, the two circular
substrates renmai ned bonded to each other through the pressure sensitive
adhesive layer without creating any bubble in the pressure sensitive
adhesive layer. 2 5 Exanple 5 50 parts of urethane acrylate "UV 3000B"

manuf act ured by. Ni ppon nthetic Chem cal Industry .Co., Ltd. 0. pan
hydr oxypr opy#Vealr'ti ‘%f'é’_,“%?m’a PEPE: B D?ﬁlc%"celﬁ rseci’f)?/?%g r?gﬂﬂfsg%q ﬁfaeﬂ%baysseﬁ/gfi ck
(Japan) as gcmb?fséan'ahtslssfaﬁa aWRArE478 XRdhisRE&! Brind Me ROGRALE R URRGIAS UF ©
sensitive adhesive precursor having a viscosity of 2.120 Pas (2120 cps) as
measur ed by sibiseat8s, oheefosyandnsetbratiranspérent substsates apatedAsni2 a pressyre sasimve
sensitive adhesive precursor was then evenly spin-c¢oated onto twy circul ar

substrat es AMEHVRPrepSTHAY, B sHRAPOME PP sheshavl serkioRe T Rasscan shestemie gme takeny

t hi ckngss o : i NAS | j

i rradi ’Sti onﬁ?ﬁquéﬁa{'?gggﬁlﬂir%g%h%gselMI ar?fh F %W sprgg{é'g& @ﬁh%@i@&%&ﬁ% hat a 28
pm t hi ck pr aistudtes, sesoRingiiv sigafibaniyimpraued throughput of e opviedlldyskf or med on t he
circular substrates. The storage rmgul es and the gel fractjon of the
pressure sensit i%eaﬂﬁ%@@ew&?}éﬁ dopding syhsiateh, schematically shondp Figs 6

Exanple 1 i j e f t A 1.2
o o, LBl el ASUb iy Tobleos 0SBt 50 o BB PR aAABRIL LY 1
t hen bondedroifiore @Rk, 62bhend 62 ahd 6e ofdheskGotaiors i@ TR Fathtor 634, ivBsuspdinf the med

in the sanme manner as described above. In this case, an appearance test was

per f okfred byacuwra charpbes e T heryacwny chamhes A2 Maythave twe; logddeak ghambers 64a and
separation S i .

vere presertts AR IR 106! bl IE GhdoS HenbiUP b 1St B0T0eR0: (PRhD
even under h@id BESTREDIVES. Aisborpitde bpenintsBya, a4ty i36arumd 36Y, thepenings 342 and|34p
substrates remmi ned bonded to each ot her through 15 the pressure sensitive
adhesi ve | aprevided witbinithe vacsumehamber 13,8761 hermeticalhesegled il the ceverisestioas 38a
adhesi ve | r L s. - et hyl h | .~8CK te rts of

i sobor nyl :%‘?yﬁggﬁg?@ﬁgat%%ﬁ ‘g)g'? ‘%"Z‘“g;‘? gﬁc%%‘cc& F@E%gf? an%&h%ao;)ﬁﬁfgg%?«% n?’at or

were 1 xed 36b3Rbviesd owtsite theevatih Chemb@ S 2Rk@R@ thetithlly sdaled WithtRgEdver
atnosphere and then irradiated with an ultraviolet radiati-on to prepare a

pressure ses¢sians@a apthddh ofths yerppining retajnreé2hiand ensi ti ve adhesive syrup
was mxed with G5 DAkl 3rfife agﬁé?ﬁ%@d?ko&%bﬁ&hélSI?t;Sﬁ'af%rS],dha%i 3hd afve | rgacure

651" to prepare a pressure s ve' adhesive precur'sor Rraving a viscosity

of 0.920 Pasnffitfiofipduringthebarilingoof substidies if df€ 108 Noek cliambencdas dighiret 1. The
pressure 2 5 sensitive adhesive precursor was evenly spin-coated onto two
circul ar sUFRNSPaEN Substrate, b2 angd ibe seGand transparent substigteal 4 may be supporee @8 dheor 28

suBgere | RSP SAHBICC] 4 ek bR
L7 oo aried Sraps 46 4pt 4ok, SR AEh it hd AR el Rl ARl occure

sehsitive aminesphesc prysure fuliowididy eva®iatipn bPheBshdddck bieanttier 64b g5 a subst r at es.
The storage nodul es and the gel fraction of the pressure sensitive adhesive
| ayer wer e Pyedeterpinadpsessure. (Terefarepusesafithis apparatus enablgsithe evaguationdimeyi ven in

Table 1 bel I el y 2. x 105
dyn/ cnR) anﬁwﬁ?&-%umgmh‘g%sﬁ&%gé b%?ilé#*fe\%ﬁo I %g’l lg%d'frg%%gfk:ﬁg es were
t hen bondednipfoved tiiroogiptik ofthetdptical didk. envi ronnental test was perfornmed in
t he sane manner as descri bed above In this case, an appearance test was

per f o¥%red bef or dnanether erapodimentetherep Mecpresent inventionagsidesia she hondedoptical
vere presortihvlEr SRl By Re B Sl S EST B @bovEtrentid bpdeda,
even under ¢piahl diskTPMaisUihR prééntiditital disk is provided with a first transparent substrate, a
second transparent substrate, a light-permeable adhesive layer for bonding said first
substrate with said second substrate, and at least one information recording layer provided
30 between the first substrate, the second substrate and the adhesive layer. The principal

differences between the above-described bonded optical disk and the bonded optical disk
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hum dity environnent, the two circul ar substrates remai ned bonded t d ®dlinl002
ot her through the pressure sensitive adhesive |ayer w thout creating any
bubble in the pressure sensitive adhesive |ayer. conparative Exanple 1 10 A
basic structure of an optical disk was prepared in the same nanner as in
Example ,i 6, except that the pressure sensitive adhesive syrup prepared in
Exanpl e 6 was evenly spincoated onto two circular substrates to a thickness

of 28 pm and t.he ti,ng. fully cured ultrayiaglet. irradi ati i a

ni trogen at n’ﬁé‘ﬁh@’ﬁlgge fj?f%f'%ad:heéi{gﬁert’ Ff‘édee\)l’ g%(')‘sqst“{)ﬁé? %ﬁ%'bﬁ‘ﬁ g's%ﬁagiteﬂeg%ﬂy li ve
adhesi ve syrgp %%?u&s%%(ldﬁéﬁle,( PAHcART an ddheddddriiRd FoR] 26RiidRHEukbIAaNd T he
gel fraction of the pressure sensitive adhesive |ayer formed by ultraviol et
i rradi ati on aghegvenprecusechazing,a ligh gissasity,iin plabbfa fresfuoe sehsitioe behesive, and the
respectively 6.3 x 104 Nnz (6.3 x 105 dyn/cnR) and 10% . The t ci.rcul ar
substrates vieaeenceehbondingthe sebsrates 1nyaned to preven arojusion efhubblehmethe adhasive:
was perd or i he i Al ..an 2 o
appearagncerr'?géétr’%ﬁs.& rﬁ%%&ﬂ%@{dgrﬁé&gz’gmaeﬁ%g? tq}eég%n}\fi%}%wn@ﬁgg t"el t. As a

resul t) bef descriptions bfihe presemtiavention; detdiled deszhipricn afthe pahs or siedehe tvhizhn t he

circular substrates) and ng.cell was present in the‘ﬁiﬁressure sensitive
adhesi ve | ay@p becpmamanly)ussd i he aRovgdessmhed apsigalidisk will bsamited © a0k ¢ ve

adhesi ve | ayer: r Li.anmental test, indicating that a gel fraction
of |ess thanﬁ@Bgétiogs?ﬂ%bgdesﬁb{ﬂéfgtﬂéri orated quality of the optical disk. - 30
Vi scosity of syr Urheusptieslediskosfithé pfésent invefifien ga sictureicormp®sing a fivst2 d
nl cnezBondi ng PropertyGel fraction, % nvironnmental test 50C, 95%RH, 200
hrEx. 10. 5 (tRpepazentsubsiraiobonded &) Eiecond &antparest substratgaprough a dghinparmsalle | es

§
creat edEx. .1 B0 . +Q5d~0. 91" 8 +04 .
1! 2E+050-0. PAPESveIRYE i ciidioh, REdHERnith bude Sl ) pravided on
1. 2E+06d~0. 9Re futfate oD at 182D 3n6bfHhé fitstGhd 6&dna subsirh(ed, tRat ikXon the adhedive (420)
~6. 3E+03 (6. 3E+04) ~do. 10bubbles created N OON _z ~ ~u~ Zooz Exanple 7
Sanpl es Nos .side af ghejsubstrate, Aspreieushodnseribed. thersareuarioustyrps of Borded pptiszldance
with the fol].qw od in this exanple that, in order to ensure an
accurate eva'sg(\zgnth?‘gﬂggls%faﬁtwg%g‘bbl e formation and an accurate determ nation
of thast hi ckness THe firfianddb&sidy fahspiiRht sub¥ParePdfith@bpribiab Hisk Vi has beeadilresdy f or
each sanpl e nunber. Urethane acrylate) "UvV 3000B" (UA), manufactured by
Ni ppon Synt tfes¢ribediranibe formedfiern transparent plastic matadalh puetoasagpylisgesinacr yl at e

AR e S

phot oi ni t i atrsldingr eVith repirdtoghé trafisph@nPiubRP41Les, theldbovedesetipriciiBOMIN e
precursor. The viscosity of the resulting adhesive precursor, determ ned at
25C by usi nde®med #dkfi el d-type rotational visconeter) produced by ' Tokyo

Kei ki ,Kabushi ki ' " |1 A/ = 3 . .

cps); 2 a1 %?gd”‘\.é&?arg’ig{’ 58‘)?@%}2’6 Bg;ébréeﬁgg'@igﬁlﬂA‘“f:&%‘gq‘%b&fg&%f 95
Pas (2950 cpe)reddidedbn thervptical disks such al@lixﬁi%esaﬁdl soMds, tahe Provica oy thdsufaceadned
at a predetern ned thickness on each single surface of a pair of two

transpar ent Vehightheaecosding iayat isgo badermst, goonecthe Bufasesof thp transpacant supsiates.
carried out %nﬁe%ope?%ttﬁig%h% %?gcrjne(tzrdﬁé rrn'a?erigl?g cgrgr%iccgaatte{'iﬁ%r the like suitable for

the formation of a reflection or semitransparent type recording layer can be applied onto

25 the formed irregular pattern or the like. With regard to the formation of the irregular
pattern and the like, and the formation of the recording layer, the above descriptions should
be also referred to.

In the optical disk of the present invention, the first transparent substrate and the
second transparent substrate are bonded to each other through a light-transmittive adhesive

30 layer. In particular, the present invention is characterized in that the adhesive layer

interposed for bonding the substrates to each other is formed from a radiation-curable
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2 0 time (second) described in the following Table 2. Two circul ar 29 JUL 2002
substrates having the coated adhesive precursor produced in the above step
were-placed in a predeterm ned position in a bonding apparatus which is
simlar to that of Fig. 3 except that an ultraviolet lanmp is not
itlustrated, and bonded to each other at a reduced pressure;~i:e.,vacuum
of 133~Pa(1l:0 Towl . The bonding of the sulistrates .could be 2 5 easily
carried oyt by utilizing a I B B62e0by dubfectingthe aghesive
thﬁ chw?@axggtahﬂﬁf\h%k%f &ﬁpﬁs"(so@@ﬁs? leOby subfectifg]

appar at uée the“upper 'substrate fall by its own weight. _

| medi At ghduRbt & rafiBh B afbr hE%rsp QAR b thd'EcIHPSILSRAE Serd BohaepP! | d
vacuum was renove romthe bondi ng apparatus, and an appearance of the
adhesi ve vwithaheladisive pyeeursof. t he substrates renoved fromthe apparatus was
visual ly inspected. No bubbles were observed in the |ayer, however, the
subsequent 3 @& 5 pegrssary that theiradjauen-giseble adhegive presutspeusediin thsdeanativa ol sone
fing bubbl es_ having a di angte S ral ten mcyons. are distgibut i

the ) ayBradiggre ey gadh Vissonnobd-SRas @y Fiy of BHE. 10D SRR B mElgragly 0.5 to 1 pes
substr ' lefhbfy SRR (LR 83300 &is)) ITIHEORILREARE, forthéloptical disk
pr essu?‘itsgg%%&\?/ac@whgige ;e/fef}ln?yr oduci ngj conpr esse S);i r at 5 kg/ c(r)nZ_ f(c))?mgo *
secondsof thhgresnbiiverdionsit iselesiraddornsecttie #dhssive precursnithaving e high eagughvisaesipesstthain
appear ance_of t aghesi ve precurso aver. w th an opti.cal. ,m croscope.

P he. bubrugess of B adns e FrebsRg™ SRl FStiasih Visnd Rt e B PR ot
subst r ajRs MERERCERY %H&si?@ﬁlie@ﬁrﬁkﬁ'%ds PrévitisHQosteM st \RAPBAL Blidiekssver b @isRbhrahes

ultraviolet lanp was lighted to irradiate the adhesive precursor |ayer
t ht8ughthtdugh spib soatimger vihehmethodsa Intheotherigindy it ismetrasarnthatthaadhdsiva grasusser 2o e

to 400 Phoi . | i zat.i . . X 1t 3 of th
pt 1 cal VHCogVBieh SrAOUR e et ot i Sp AR Ao PL IR i Bt Trakuse Egpan
t hroug heﬁc%iv%ljﬂ@@ VABES114R1 bAUE BARABIVEpreBitSor O¥te botitlg oF @fd bePdre ritRatioa RRH @S0l

kilos. | of the oOptical disk was set in a thickness measurin
appar atthe adliesive arecaer canl cansgl drofping.af theepreawrsop pitlieipestbhisal prrtioe ef e subisgates.

det er mpe t hi ckness t he .adhesjve . layer in a non:destyuctiyv n

non- coraie forEnTSEeLD of b IgRiPRg b SRR ardrin R REER e e tanyig
ressl t spRf(14,000 @B, BN hbQUAvEISS bfferkht Bffédicofithd proswnnBivdiihe 2 were
obtained. Note in the Table 2 that "average thickness (nm" each is an
average of the thickness of the adhesive |ayer of the two sanples, and

"di spersion LGl - . " 1S ifference. . o3 n in the
determ nati oﬁi-l(])% &p\%g'og?éﬁé{r@%sﬁﬁ}'ﬂﬁ%ﬁéé%ﬁ% gﬁtr}fg Lesg '?Y%’“é’gﬁé% P?/éwf‘%l’l)yer W th
regard tseleereddrdin checsompouads sansfyihge {tve astrirementy a Hoseva dit@ivisiet r acks

havi ng d@_\flereir;gI rac‘i al dianmeters (Tr. 1 to Tr. 6). Further, for _the

r ef er enc@ V) §igable, opglseieon bga @rﬁmdbmve'm%!ﬁ&fﬁ&?GrP’G&"F%ﬁ'@R‘rF@%s" of

th i Al i ical. disks. : : d #3
28 o CERDGE o BMBHE Rlfind ik Sing oS uds, {4Riph In ol mpang for 0 )
her ei n eamingcandthe fike. aSyitabte exampies YE thellOVi 2babR I EB aireble wiilkdsiveoni nal

t hi ckness of 0.6 mm each, bonded with 25 UV-curable acrylic adhesive. -33
Tabl e 2 REEUIF.Alhgush %N%%fﬁﬁrgc%@embm perylie Forapeundzhgsed adhesive

Thi ckNeSSEeLIRGH SheasHooklh GEDRRS 2L thexyt callifhl Miry TR Ko AONARE! 1 T 1T

61 50/ 50366KIdaDy Acrilifie, Bnd AR uBdth&ie. R tylf18 . PAHoMInP3aMbIR ) cdrable-adhesie. 33. 75. O1.
3350/ 504500559. 1 | 1. 64. 97, 14, 64. 64.°13. 1450/ 505000552. 99. 45. 36. 62. 93. 56. 25. 4S
50 Z0500RTSEHISAT 182 mixtuee ofurethaneacgylate §54) s byreneramyl soyke: (HPA)hayipgs4. 0740

il bbb AT P Sab, bt i
97. 9104%@5@%@%&7p&ﬂioﬂara@6-i3?aﬁg by Welght!) 699 B0 Adrintagdusly usé@- 76. 02
65. 76 97.412601 405000593.11 1.05.35.74.33°46.04. 113601 40S0 010g9. 214.0

'8.85.66.53.55.39.1 comercial) available DVD-9 # 15 |

. 223. 86. 3@. 911.313.123. | S3. 1C0rmmal ) avail apl e DVD-9 o

#252. 323. 86 201.87. 49. 4112 54. 6Cortrer ci al PRPIGPAYMEBFRIODYD- 9 viscosity

#356. 218-85-94. 04112 34 45 Q9 N.Q Q N __‘muator Pas (cps)
] 50 50 ] 22000
2 40 60 ] 0.8 800
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2 9J UL 2002 Particularly) the DVD-9 optical disks would require t%&ﬁUkﬂml
the overall of the disk, the dispersion in the thickness of the adhesive

| ayerr should be 20 pmor less, and, for each track, it should be 8 0 pm or

| ess Under this prem se, conparing the Sanples Nos. 1 to 13 with the
commercially available optical disks in the above Table 2, it is
appreciated 5 that the optical disks of the present invention can exhibit a
not ably di m ni shed di spersion of the thlckness of the adhes# é%olayer
contrary taq.the chmmercial | \ﬁQ;wm 1 ahl 80 optical disks | Exam 0 The #999ded

optical disk was produced in accordance with a nethod sinmilar to that of

Ex | 7 th th i d
For ot g 10" Tabi & ubbthane et [UAT Which i cB R s lab)f is G dvpilaie Lhisk e
g fgg?ecgﬁ 3 f g@eogﬁgﬂaﬁoﬁpw SOER mBfuficriie8 B9 NEp wnrmtﬂehh OHiRAEcl maﬁay @o

pair of two fransparent CII’CU ar substrates nade” of
pol ycar bonatand althotdplobrmqmlzammmutmg))' vihich is oammerpially @wallableds ond Oilablgyunderd

the coating tine s S sec I I at e after co etion of the bonding
of the Ssubstth&irade qsnrggag%gg %gq%g@qg}aggmwwg%qmg) bondi ng

t d
apparatus) an arrax?@@ie%é’tﬂ%eof%e Ldiﬁsxg‘ggn%éuﬁéég &ES?MJ s%B.Emh e SU%SWa‘ﬂPJ

visual ly inspecte bubll es were erved owever, sequent
i nspecti on ¢atried oanbpptcomzdnunnzl moamgpeetlmd daﬂcachphmnmsg;mere‘en peinting) luir eell

havi ng a di aneter of sever ten mcron di stributed in the adhesive
precursor | &paiing. fkheoatipgt %eﬁdmi'e‘@% ?R?ﬂ ing upehthe dssirnd YRNdstispgdand; zed
W th i nt roduygyd. oG, %d%uﬁ Sﬁ- fh'err n 'bf%%faﬂrnﬂﬁ% 8 sdvifal i’e‘%hﬁ@#&éﬁ
priecursor |ayer was agai n te he optical 'm croscope e fine

bubbl a® observed lbaﬂdmen o &msabovezd&smbtdweqmremlsohsehe/qnhcamsk bethe firesent

t hi ckness of the adhesive | aye he resulting nded_ opti cal . di sk was
det or i med  ARVEBOM itis pRgessany i Qe@éigmeugacqrwrm@ P thed@rmgtion,ofi ap aghesive

Exanple 9 2 t I h a
met hod i m e PEERBHE dR, A6 boflRg ol fhe S AULIEAKS Wi BEESREGRNGBAbE
exanpl e, an thidughithelddbesietyracursor(in egsuumosr under aaredpeafdepiehyrenandi before Gadiatidns
of urethane acryl ate) avail abl e under the trade designation "UX-4101 "
manuf act ur e@uBYS 8§ the aAheseprecursor., is subjectad Lom prassuce higher thanAnatpEsRheng| at e

and 1,part r

phot oit n| ti a?’ ess‘%‘ %fsﬂrel S %ea@p 4t 8% C?%eﬁgh%ée&m&ﬁgﬁpg@esgé p?%é’ r%/"lr’sglgm ty
of the resuldiisgighethvisdosity, war elimimate applicatiofn oP&&aaﬂ?ﬁ»QGnerpssed plUsking pbeet el
precursor was even| i n-coated at a predeterm ned _thickness -3S 2 9 JU
Q002 on eac ﬁogrlwgp%x@d?*afeérwovww. excess ampynt of the pfiesine therefram.ayvhen the
substrates gRge,OhraROls%6AEEONR the sQéon*}ﬁbs?»%wﬁxPﬁlr%gﬂé achl%ﬁv@ ??éch%r.s peed was
4500 rpm and tHe coating tinme was ? secon | at el ter conpletion
of the bondiAugoniingly;at Bacbmies possible tolpreenbshavatness mhethnckness of the adhesive

) 20 precursor, and, as a result of application of the higher pressure, to effectively remove
bubbles, produced dueto  trapped air or the gaseous substance evaporated or
vaporized from the adhesive precursor, in the adhesive precursor. According to the present
invention, since the applied higher pressure can affect the bubbles produced in the adhesive
precursor, the bubbles can be again dissolved in the same adhesive precursor. Moreover, as

25 will be appreciated by a person skilled in the art, according to the present invention, the
removal of bubbles can be also accomplished, even if a pressure sensitive adhesive
precursor is used in place of the above-described adhesive precursor.

One embodiment of the above-described bonded optical disk according to the
present invention may be similar to the single side dual layer type optical disk which has

30 been described above with reference to Fig. 1. That is, the optical disk 10 is constituted
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5 renmoved from the bondi ng apparatus, and an appearance of the adhgsg Y& 2001
precursor |ayer thereof was visually inspected. No bubbles were ob erved%
however) the subsequent inspection using an optical mcroscope evi denced
that sonme fine bubbles having a dianeter of several ten mcrons are
distributed in the adhesive precursor layer. After the two bonded ci rcuI ar
substrates were pressurized with introduction of a 10 conpressed air,

PP Eoar i coenparentEent sHE P Ao \3Hier 472 pR S Htdi® B Ry Ws%'?ac%?
t hi ckness 0fachRensBdRaRis Uf ifréd(fdr paflern!TErmic@SHerkb M OERAMTRRE QIbkirgsial hak i lgswas

determ ned to obtain the results described in the follow ng Tabl e
Conpar at i vecdniapphiéonanidpeiing 1do erHUeropﬁm aiforhagikn vexerding tiyeretd is rdxsaomﬂrajiance

th t hod | to that of Ex th t that f th
exanple) 1 OHMe(RS KBRS SRR {088 & 70 nf(/'%m%reeagfxvg&p@gglﬁéeafsgsge%s' )
pr epar%d bYodlikls ?graﬁgﬁ(ﬁ% {J]bs?nra{}yllﬁ rﬁéhﬂtﬁm ngfhk gglggéfﬁﬁrhﬁﬂggl yer 201 Sy

di acryT at e, ava| e trade esi gnatio MHRUf act ure

Ni ppon Kayaﬂnuviﬁed bethtedn thefiistaaformmativin rpbmdmgymhw amiCthy Isedoedamﬁnﬁatmrt of 2
o "Darocur 1173" manuf act rgg by Merck (J as a phﬁé&l nitiator. As is
descri bed iT¢condmgrlayer 4 ﬁé sive dayet ?Re's\fﬁ’ éipPS? Cyng Fégiﬂﬂst"ieri’ée%‘&wém ve

precur sor \égzatﬂn&ﬁm ltfaviold i §Q§ The adhesi ve precursor was evenly

spi n-coate a predeterm ne ness on each single surface of a pair

of two transpar eintth€bptical disk 30 hﬁﬁ@tmabeﬁd@esoﬁbeﬁ@bmﬂﬁw aifermdtion redvrded
spi ncoating) the coating speed was 3000 rpm) and the coating tinme was 3
secontlé. 23mihe seqond kerosding fayeh 8 may be repd thezgfeam byrfacueing adasert beagn bbeadke

Pol | owi ng. TRBVE s eTRAF e Pufltroiofbrisdfid REYbd a8 B30 Indiyifiohife
produced i r\reammgdweeewyrdmuamgamfwdbmi ai thedirithaformindnaRepridingdayertip t he

exception that for this exanple, for _the_ conparjson purpose, an 3 0
UV- cur abl e thEpveh thessepisansparent spaandpiogaation 16cordingilayg™ &8 parts of uret hane

| at I t d
by N ppoh Kayak. HepotaeSbercAaick §iiBralfEIRE predthy yuEndeh Cdrrbe prBLAN 36" " ©
oxi dexsrodi foaegingionplie tid deécrﬁbedctfr&drame folloRﬂEgSﬂteps manuf actured by Ni ppon

Kayaku Co.) Ltd., and 1 part of "Darocur 1173" pmanufactured Mer ck
(Japan) as a phaPalying edmwn&grabls aghesivye] RERUTSON h@\ﬁegmsrcewyrfgy nohlessthan ¢.38a

viscost Y loctioh spibhighd <ARNST Y ALCENGRAL alFihe KoRASARN00 cps). The

adhesi ve presursar was even I n-coa etermanad t hi ckness

on each single mnfbaﬁﬂgm%faszmbfxrawaﬁd/mc Edoaﬁcsmmb B duhlthe adhebiser at es
made of pol ycarbonate For the spincoating, the coating sPeed was 5000 rpm
and the codireqgsoriappliega thepaboye step.unirEa fedpesdaessursrof; prefesahiyn ot morgthep i n
the r uIt| rk?eﬂ-&p)tlcal di sk was deternmined to obtain the results
described in the ow ng Table 3. 10 _37 Tabl e 3 Exanpl e

NG. vi scosi t y Coatexpgsifipthe didhesivegechirsor av & peegsure higher than an atmospheric pressure,
while maintaining the combined state of the first substrate, the second substrate and the
adhesive precursor; and

irradiating a layer of the adhesive precursor with radiation to cause curing, thereby
25 bonding the first substrate and the second substrate through the adhesive layer. The step of
irradiating the adhesive precursor layer with radiation may be carried out by applying
radiation to both of the first and second substrates or may be carried out by applying
radiation to any one of the first and second substrates Note that the first substrate, the
second substrate and the adhesive precursor each may be the same as those described

30 above with reference to the first embodiment of the optical disk of the aresent invention.
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t hi cknessdi spersion of thickness (max. - min.)Pas ¢ smsecnoveral |l Tr2 9 Jyi 200
1Tr. 2Tr.3Tr. 4 Tr. 5Tr. 6Ex.82 20004700553. 29.41.93.72.43.72.14. 1EX. 97. 60
76004500794. 718. 41. 22.11. 31. 21. 66. 2Com . Ex. 20.15
1503000322. 312. 93. 83. 23. 53. 54. 18. 2Com . Ex. 343

43000500010141. 424.03.12.62.12.92.24.6 ¢ O 2 9J UL Z002 It is
appreciated fromthe results of the above Table 3 that the optical disks of

t he present invention,can tﬁXhl bit a no%galo%( di m ni shed di s?]erm on of the

thi ckness of t he ARFREURR/Q the prodyctiof e Y Esgbinvent|ong PR the first
Conmparative i . k; I can
provi de a bonde oég!t%i tégﬁ&glnéﬁuﬁf@ﬁﬁ%&?@%@é@f&%ﬁBrhygﬁré%}%ﬁyﬁghgéégmcﬁr@&
excel | ent quglusing the method based loarapplicatibhef bogdleed prssueel trappinlg offairtbizewgenalrent
i nvention, since a pressure sensitive adhesive precursor having a viscosity
in a speci f isubstrateg or iin theadhesive preeursas duang dhe bandingptepseanrhe effeptevely ve

dhesi ye | , biljty. i i d | ncl usi f bubbl b
2o de androrufy EudiR Sbrne vorBe Rt einad conEy 0 ik Pt BVBRPE A it e
on an irregpkedmedPoksitie eslomiiifd Foddifon dtB®whale®dd( iof thel diskofdp tHe P urpose @i nent

of the present invention) since a |iquid adhesive precursor having a
viscosity ageraadng ahexsessamaunt of the edhastyetpiecursnr feam the bendedisubsuates jthereby

hi ckhess afteing BRbier BKEAaRble iR i I ktaE ey SERY ffursor
provi ded. Fydybhéid thashe réulifhglaghdsive lagek hod of the present invention, the

bonded optical disk of the present invention can be easily produced through
a)15 3Pnpl e pr ocbsadditiond sinpe immiediatedy aften ibondipg iofi the firstewbstrae saththietseaand

dhesi | i nt ed t t bst . €S, . b i ded. |
Dartt cul ar) S S URTBEH At W hB Bl of et b RRing e tbesvt prerg
parti cul ar | Y5 ISSERPIAENCILAERD Uk HE atnosphEORESER (thil R 3k dgfrbed
CLAI M5 1. Ahtreinaftet, thetwholé batlyif tiiel disk isqpressiugizedto the dtmosphéricapregsaresorthigher
bstrat 12): dt t b t 14).: t | t
hfor mat § onPiESLES B 5 TPaipute 3B Richias ot dEbesines bASHYle fcomReEIhBors tee (
12) ofsthe ptbRRAProdiRed Has & the ddaporabd oAvapdiided &Y iR hEadHEbios prelursad, o

(20) for bonding the substrate ( 12) bearing the infornmation recording
| ayer ( 16)additiane the ramovaliofghe bubblgs dug)to thétraptiediairh dn practinaragcerdingse dhe n

that th dhegi 0) h I d di at | b
adnesi ve pr BERPE8F HEATFRGT BYoT OB Grey diided Pebblss WhiEhal visbls D 5e Mo cps)
whi ch was aggibdi@flcatBeremlove o thd'8diRENE biéufsopear i ng the information

recording | ayer 16) or the other substrate and then the conbi ned
substrates and |Brgfargbiyrthe bonsied optical disklagserdinigan the pressan énvieotignr eanher e,  and

t hen bj ected taq.higher than heric pressure and, while being

subj ei#ed tBmgucﬁ\aég§€‘?Déd4ﬂ°§%¢%ml%wga’?rﬁgg ®ric pressure, cured by _
radi ation curing])to Aibicumbleradhekiesprecurserhavingta Gscosityof G4 Pag (9 cps) or more is
fraction of not |ess than 50% and a storage nodulus of 1.0 x 103 to 1.0 106
N n2 (1.0 xspicoated at appredetermingdthinknessan 281face (adhesiorbsurfhee) affeack of thdifisst of
claiml1, wherein the adhesive er is a pressure sensitive adhesive |ayer
formed fronfisk pipstaty2a gﬁﬁ?ﬂif@&%@ﬁgﬁeon curabl e adhesive precursor. 3. A

met hod for prodt@ng Fh PORAGH cORfalfeR! thel ir disk \0bstRfRd the Beond f%(rsﬁﬁstr te
transparent substiate ( 12); a second transparent substrafe (' ;- at F%ast
one i 2% or neare disposedovidierrgtainingstheif opposedstare chewthioh thei ddhesive precdrsorslhyer
substrate ( 12), or the _secqnd s lﬁtrate ( 14); .and a light-perneabl e,
adhesi ve | a§ABIed0YST 2 supfaas i gaghisk substraieis sandwiched withdhe disk subaratess or mat i on

recordi ng | ayer 16) , ' TER i .
characteri sed by(@? he mﬁ_shjg?‘?‘fg}ﬁﬂa%ﬁ%%% g‘cﬁrgﬁdg%- cu?ta?l%fzgs'gﬁg%es?d\?gsm

precursor (peguriurlayey taa evelefreducedpréssdre! theldiskOiBstedies 418 bahdddar i fufétion
surface of the first substrate (12) or the second substrate (14), one of

the -40  2ofdfalling,of the yppercdigkssubsirats due ¢e it PW® weighti nf or mat i on r ecor di ng

| 16), i ' t hes; | 22 tacts th
o or ¥t on ' reodili ng s B 15 B Slier 5 Hane N Brde spo B3RS g
t he i nf or megrequisdragyer diedaihaiea af thkbonasd stafte(; o1, B?gxe%etb%n&gicgmeaﬂdf}ak Wi th

t he adhesi ve precursor |ayer (22) therebetween, under a reduced pressure,
to provide a conbi ned assenbly; exposing the conbi ned assenbly to a
pressure higher than an atnospheric pressure; and irradiating the
pressuri zed conbi ned assenbly with radi at4%on to cause curing of the
adhesi ve precursor, wherein the conbined assenbly provided has a ge
fraction of not |less than 50% and a storage nmodulus of 1.0 x 103 to 1.0 x 1
o6 Nn2 (1.0 x 104 to 1.0 x 10" dyn/cnR) at 25C. 4. The method of claim 3,

" o o o o "




c. a second shaft (44) having an end section (48a, 48b, 52a and 52b2.9 JUL 200
wi thin the vacuum chanber (32), for supporting the other substrate in the
circunferential portion of the opening, the front end of the end section in
the first shaft and the front end of the end section in the second shaft
bei ng di sposed within the opening of the first substrate ( 12) and the
openi ng of the second substrate (14), -41 2 9J UL 2002 d. a pressuring

apparatus (70) for exposing the .adheﬁig?(e ‘grcﬁ%ursor to a ‘oressure hi gher
than an at REECHFROF D HEQBEHi CORARFVRIEh Gomhagl PRIST ey Ly RBIE SANEET o of t he
first subsipg Eﬁessédhﬁf .§ﬁﬁmaqcemhﬁ;ﬂhetvﬁcudnnéaﬁﬂﬁémeBrésaﬁ%dhag dcavgisk and the
adhesi ve precarsor . a radiation source for curing the radi ati on

cur abl e adlpescuyser, pherelny &ssolvmgmgaﬁn thetfinebdbides; ovhithdlawé been(alizadyndispesdedbei ng
novabl e so that the end sectlon of the first shaft a&the end ectlon of

t he secondtheRahesivs RISEHE]N laysT HROR §VaROEAIOD AL fYapATzation phths subsiange 8"’c‘8ﬁe
cl ose sto e ﬂl@affﬁ d second substrates into intimte
cont act Wi ?ﬁﬁbesg;g %cu s%r %g Eﬁé{)%‘%?‘té’?ﬁ’g of claimb5, wherein the adhesive
layer is a presgsy e mnglmlumamm;mmrbaymte ffO!rmfhpier builtain pliecms e
sensitive radiation cur abl e precursor. An.

. Af{. AE. A gontajennthes hmtvqemresmrsqxr!Ey%%mAFl@redAthsmnmofAhA{S\beArateAs‘{lthAAe AY A

v so it ey AR el oA G e e o

c”a] ca] caUberidecof tharhdHesivg pféo]msa] ca] cRa] ca@ n#* 9AZaeo#z }xs ni d_Z] c] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca]fca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cq] cdPca] cRa] ¢ aiThg graduction method of the present invention'is completed, after the optical disk

a]I ca] ga] ca? @ (f %%ﬁgfé % 'ﬁ ?%aﬁ?%pgﬁgc&ﬁ F%:g'?}"‘? ?ch'ﬁ‘] gc?]( ?%)C
HEE - . | cHRARES 13 [his 36rkeah&i 717%&3%}1?&63 Wanth¢ ahtaliobd ¢eddidionadferd cal cal ca

] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca].ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calH
7778Y888B9oadhesive precussor layer may bé carried out in an atmosphenc pressure, and that each step

1
| ca]cal ool Eay e Srearcpo RORFhhy By B L SR LA BLrALASI AR Phoel
QPRRESSSTTdéscribka-abdve Wﬁ&?@ﬁcﬂdlﬁ@l d &kﬂtﬁﬁz}t&l&] saqha&km]oe@dr@a}maslm]is: a] ca]
o] ca Ca) CaETerk L hecETa SO O TR be odfinda Yo Vddaexee( 1 0f 71 1
Z d_Z
azga} xsnt 42111 aalsgheploplaalaakenlasloaknnl salsroelaatanl b plagical ol

| r 11 mRmvd nivestvnp Pe.(ithe bohdetisegithl diskitvtileh x6imipfised kiid fred waispareardubsiant@hadi] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ¢ca] ca] ca] ca] ca] ca]_ca] cal ca!
UUVVWKYY; lef@g d transparent substrate, each having an opening in a center portion there

cal £ i‘é]xia?“a‘%‘*}%ﬁi Sl s e G T kL PR

] ¢a] ca] ca] tm}toca]eantbnndtm]reedrdmkda;]ecp]m@dedaa]enedenaﬂd:h]scmbm:]teaheaém]ica] caj ca
] ca] ca] ca] ca] ca! WKEMu1l: GI09{ vql gb] X] ] ca] ca] cal] ca] ca] ca] ca].ca] ca]ca]ca]ca]c
a] ca] ca] caf%’é’&]”@ﬁ}%ﬂ@&]’&#&%{] €3]] be:ddvantaggqusiy caizied opt By using theapRpIES, T[ er
b" d_

o) xont d_ghloh e aabealebARERF AR NS RT Ao RrEahEAL AL 3168 °2 ©
zen| 4{ upkf ahd/\lfcﬁ&mmbmkm]pmdmbﬁ tad betareibd ey b‘ya]smg]zﬁa]pfb@heﬁdrcaipﬁalmi caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca calc”a] ca! 4Ccndn®"iq’ /

{vql 8] X] | Bupeatpd in Bas. éaanéaﬂ ca«épgla] t@a]deml@bq@mm@pmp@qp@a}hmm@d\]m@pc alc

?XP
0a/1 g&]sga] EﬁLW?%g%kjﬁf ?’Qf‘é rg:&ﬁe@ "a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a]
ca] ca] ca] ca] ca] ghapfiadi ]diﬁéiﬁzwaﬁmelpe@d&a&ﬁaﬂ;ﬁ?dtw&a hefeiif Ao e abdves SAY886

@&&~ytoje [ V] cgl‘]ca] ca) ca] ca] ca] ca] ca] ca] ca] c™a] c(a] cal] ca] ca] ca] c™a] ca] ca]
ca] ca] ca] cdgssaibed produdting] apazratiscedidminahjtahe varumnwhamber has, connected

*x [ 12>4F4 P47 8888 ca ca calcal c
] cs] oAl ca]“l“%‘]"&ﬂé]’?:aaftea% felyig p f%ﬁ]@%gf%ﬁ%aa%w{saﬂp% SPLSIRE] ca] o
Cal s x = ow S
E~E?\?c?l gb] >e<] ﬁiﬁﬁf glg{étcfgega@\?a c‘g]/sggtca QPPdh 've l's’gr']wc}};{]: a]eca] cajc
a] ca] ca] cajmmmately ca]tméd:w]tb&]ma:]»tbélal@a'prﬁﬁﬁﬂigﬁ& than the atmosphenc pressure.
HgHI J\ Jr JJKgKKKKHMVNf NNNNN_P* PbPgPvP&RSVzupkf al\ W] ca] ca] ca] ca] ca] ca] ca] ca] c
"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] c”a] ca]ca]c
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10%& () - 4! @10983& ()-! @L0%mms ()-!' @L0%F& ()- +# (zX9.H

10MsF=10%1& ()-'/Yd0%& ()-'!s/ Y40%& ()- -110%& ()-'i YAOY& ()-!i

00%& ()-()*9AMN & 10%& ()- 10%& ()- @O%& ()- 10%& () - S10%&' ()-' mLO%& () -
10m 10nZadEnN & 109A0%& () - gF! 109& ()-' 10%& ()- 10%& ()-109& ()- @

10%&' () - eo#tzdENN &y 10% MLOY& () -

1098 () -f 10%&' ()-yM.109%&".() -l 10%8; () =109%&. ()~ 7z ndEmV, &y 109 9*

10%&: E 3 ( 210%&'( i‘f{%“&&%&% )6-3%%5}‘?&(‘% j"}‘,s‘,&%&‘i)é“%?‘!rbs'f’a‘f&?&&(% 2pRarglus. 4pey gy
10%D" 10%&.y §)arads ' b vink HOYE: “das KO i+ Q% % rrrrrd
Yo" bt &y 100PREE 01 subplisk bSsiiect ods ik Mirh Bonl sairee sl b e
10s9<10%& piesSfitd @askand hae's" Coustitinidd B iy preenuizabaes of the sLpplysodice 72 is

10%r& () - . 10%r& ()- f 10%r& ()= Y109 () - >$$$99 EbC &
igg//l&lgo/g- %n)}r_odpceg(; (si')a-seméw/mﬁe 76@6'f the prcssun(z)ed gas?%?ovn ed \»('gn‘t 2 valve 74, 10

5 the vacuum chamber 32. In the supply apparatus 70 of the pressurized gas, to connect it
with the vacuum chamber 32, a part of the supply conduit 76 of the pressurized gas is
embedded in a body 33 of the vacuum chamber 32.

Further, a radiation irradiation apparatus for curing a radiation-curable adhesive
precursor capable of forming an adhesive layer, if it is explained with reference to the

10 substrate bonding apparatus 30 of Fig. 7, may comprise one or more radiation irradiation
devices (for example, UV lamps; not shown) which are disposed at the predetermined sites
in the spaces (openings) 34 and 36 adjacent to the transparent substrates 12 and 14 in the
vacuum chamber 32. The radiation irradiation devices may be fixedly disposed, insofar as
they do not adversely affect handling of the substrates, or alternatively they may be

i5 removably or freely movably disposed through the cover sections.

More particularly, the apparatus 70 for supplying the pressurized gas, as is briefly
described in the above paragraphs, may be formed so that pressurized air or inert gases
such as nitrogen or argon are introduced into the body 33 of the vacuum chamber 32. Note,
however, that the supply apparatus 70 of the pressurized gas may have other constructions

20 than the illustrated construction in which the supply conduit 76 of the pressurized gas is

) embedded in the body 33. Although it is not illustrated, the supply conduit of the

pressurized gas may be connected with a gas introduction opening provided in one or both
of the cover sections 38 and 40 or alternatively other element or section of the vacuum
chamber 32. Further, the pressurizing apparatus should not be restricted to the above-

25 described supply apparatus of the pressurized gas, and, for example, it may be a
pressurizing container connected with the vacuum chamber capable of pressuring the
vacuum chamber. Furthermore, the production apparatus of the present invention,
preferably  has a mechanism in which two disk substrates are superposed based on falling
of the upper disk substrate due to its own weight, while producing a reduced pressure

30 between the adhesive precursor layers of the disk substrates. The above mechanism may

rely upon the mechanical chuck mechanism described above with reference to Fig. 4.

-24 -



Y10%r&' () - 10%r& ()-Y: $10%& ()- ?8&8&E&E' ' @C &y 29 JUL 2002
10( &$10%r&' ()-!9% 109& ()- 4% 10%m&' ()- $Z 10%v& ()-" nmlO%r&' () -
"110%8 ()-'" & ((A))dEbC & 1029! 10%r&' () -

11 10%8 ()-,/y&10%& ()-G ! 10%r& ()- @ 10%r& ()-*10%m&' ()-)******T, ~\:
& $10%e& ()-9! $10% o' 0& ()-9 (Y10% o0& ()-3 10m 10m

10mL<10%r&' ()-!" Y4M 10%m& ()-3,--].../dE~\:

& S 9ml0% o0& ()-2Z10% o0& ()-s10% o0& ()-s$10% o0& ()-g, S10% o0& ()-°

$10% o0& ()-9//#01203435363dE:/ 10' 0

10' 0S810% OBxdmpiddvB10% 0& () - f - - #10% 0& () - g3%610% 0& () - #

10% 0& () -#10% o0& ()-6373D333(44a5xY:/ 10' 09$10%& () -f!10%4& () - SF
109448 () - 109%44&' ( The presenp omMention will|begizgegibed in mare da®B wittreleyeneaisethe

(}/20&}_‘2&?;/%%@?%;9&8@%%@&? %e%&%s}gf gas the prgsent invention is not limited to these
é?dg n@ﬁ%w?g@"%%ﬁfﬁ%?%% l%?t‘_ie foll b1 Exarhpit MRt Jare @AV B (U VDG dpecifidB8BO9
Note that the term "gel fraction” used herein is intended to mean a weight percentage of the
insoiubie sampie when the sample was immersed in a solvent such as methyl ethyl ketone at
25°C for one day.
Example 1
10 A mixed solution composed of 90 parts of isooctyl acrylate, 10 parts of acrylic acid,
and 0.04 partsof a photoinitiator commercially available under the trade designation
"Irgacure 651", manufactured by CIBA-GEIGY, as a photoinitiator was prepared and then
placed in a nitrogen atmosphere.
The mixed solution was then irradiated with an ultraviolet radiation, having a
15 wavelength of 200 to 400 nm, from an ultraviolet source to perferm photopolymerization.
When this reaction proceeded to a viscosity of about 0.5 Pas (500 cps) as measured with a
Brookfield viscometer, the ultraviolet irradiation was stopped to prepare a pressure
sensitive adhesive precursor.
0.08 partsof hexanediol diacrylate and 0.1 part of "lrgacure 651" were added to the
20 pressure sensitive adhesive precursor to prepare a pressure sensitive adhesive syrup.
) Thereafier, the pressure sensitive adhesive syrup was evenly spin-coated onto a
transparent circular substrate made of a polycarbonate to form a 28 um-thick coating.
The circular substrate coated with the pressure sensitive adhesive syrup was then
placed in a container which had been purged with nitrogen. The coating was then
25 irradiated with an ultraviolet radiation from the uitraviolet source for 10 sec, thereby fully
| curing the pressure sensitive adhesive syrup to evenly form a 28 pm-thick pressure sensitive
adhesive layer on the circular substrate. The storage modulus of the pressure sensitive
adhesive layer was measured at the frequency of ] rad/sec with an Rheometrics Dynamic

Analyzer (RDA) viscoelastic spectrometer manufactured by Rheometrics Inc., and, as given

30 in Table 1, was found to be (2.4 x 10° N/m?) (2.4 x 10° dyn/em®) at 25°C. Further, the cured pressure
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apparatus and visually inspected for ~ appearance As a result, it was found that the two

circular substrates were strongly bonded to each other through a bubble-free pressure
sensitive adhesive layer. The basic structure was also subjected to an environmental test.

) 10 In the environmental test, the basic structure was placed under an environment of 50°C and
95% RH for 200 hr, and the appearance thereof was then visually inspected. In this case, it
was visually inspected for separation between the circular substrates and the presence of
bubbles in the pressure sensitive adhesive layer. The results of the visual inspection are
summarized in Table 1. As is apparent from Table 1, the two circular substrates remained

15 bonded to each other through a bubble-free pressure sensitive adhesive layer under high

temperature and high humidity conditions.
Example 2

50 parts of 2-ethylhexyl carbito! acrylate, SO parts of an oligomer commercially
available under the trade designation "NK-Oligo U-340AX" manufactured by Shin-

20 Nakamura Chemical Co., Ltd., and one part of a photoinitiator commercially available

) under the trade designation "Darocur 1173" manufactured by Merck (Japan) were mixed
together to prepare a pressure sensitive adhesive precursor. The viscosity of the pressure
sensitive adhesive precursor was measured in the same manner as in Exampie 1 and, as
given in the following Table 1, was found to be 0.820 Pas (820 cps).

25 The pressure sensitive adhesive precursor was evenly spin-coated on two circular
substrates made of polycarbonate to a thickness of 28 pm in the same manner as in
Example 1, followed by full curing of the pressure sensitive adhesive precursor in a
nitrogen atmosphere. As a result, it was found that a 28 pm-thick pressure sensitive
adhesive layer was evenly formed on the circular substrates. The storaze modulus and the

30 gel fraction of the pressure sensitive adhesive layer were measured in the same manner as in
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separation was observed between the circular substrates and no bubbles were present in
the pressure sensitive adhesive layer, indicating that, even under high temperature and high
humidity environment, the two circular substrates remained bonded to each other through
the pressure sensitive adhesive layer without creating any bubble in the pressure sensitive
10 adhesive layer.
Example 3
80 parts of n-butyl acrylate were mixed with 0.04 parts of “Darocur 1173” as a
photoinitiator, and the mixture was placed in a nitrogen atmosphere and then irradiated
with an ultraviolet radiation to prepare a pressure sensitive adhesive syrup.
15 10 parts of urethane acrylate "UV 3000B" manufactured by Nippon Synthetic
Chemical Industry Co., Ltd., 10 parts of hydroxypropyl acrylate, and 1 part of "Darocur
'1173" were then added to this pressure sensitive adhesive syrup to prepare a pressure
sensitive adhesive precursor having a viscosity of 0.480 Pas (480 cps) as measured by the above
method. The pressure sensitive adhesive precursor was evenly spin-coated onto two
20 circular substrates in the same manner as in Example 1 to a thickness of 28 pm, and the
) coating was fully cured by ultraviolet irradiation in 2 nitrogen atmosphere. In this case, it
was found that a 28 um-thick pressure sensitive adhesive layer could be evenly formed on
the circular substrates. The storage modulus and the gel fraction of the pressure sensitive
adhesive layer were measured in the same manner as in Example 1 and, as given in Table 1
25 below, were respectively 1.2 x 10* N/m? (1.2 x 10° dyn/cm?) and 74%

The two circular substrates were then bonded 10 each other Further, an
environmental test was performed in the same manner as described above. In this case, an
appearance test was performed before and after the environmental test. As a result, no
separation was observed between the circular substrates, and no bubbles were present in

30 the pressure sensitive adhesive layer, indicating that, even under severe environment, i.e.,

high temperature and high humidity environment, the two circular substrates remained
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prepare a pressuré sensitive adhesive precursor havmg a v150051ty of 4 Pas (4000 cps) as measured

10 in the same manner as in Example 1. The pressure sensitive adhesive precursor was then
) evenly spin-coated onto two circular substrate in the same manner as in Example 1 to a
thickness of 28 pm, and the coating was fully cured by ultraviolert irradiation in a nitrogen
atmosphere. In this case, it was found that a 28 um-thick pressure sensitive adhesive layer
could be evenly formed on the circular substrates. The storage modulus and the gel
15 fraction of the pressure sensitive adhesive layer were measured in the same manner as in
Example 1 and, as given in Table 1 below, were respectively 1.5 x 10 N/m? (1.5 x 10° dyn/cm?) and 90%.
The two circular substrates were then bonded to each other. Further, an
environmental test was performed in the same manner as described above. 1n this case, an
appearance test was performed before and after the environmental test. As a result, no
20 separation was observed between the circular substrates, and no bubbles were present in
) the pressure sensitive adhesive layer, indicating that, even under high temperature and high
humidity environment, the two circular substrates remained bonded to each other through
the pressure sensitive adhesive layer without creating any bubble in the pressure sensitive
adhesive layer.
25 Example 5
50 parts of urethane acrylate "UV 3000B" manufactured by Nippon Synthetic
Chemical Industry Co., Ltd., 50 parts of hydroxypropyl acrylate, and 1 part of "Darocur
1173" manufactured by Merck (Japan) as a photoinitiator were mixed together to prepare a

pressure sensitive adhesive precursor having a viscosity of 2.120 Pas (2120 cps) as measured by the

30 above method.
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Example 1 and, as given in Table 1 below, were found to be respectively 1.2 x 10°N/m? (1.2 x 10°
dyn/cm?) and 98%.
The two circular substrates were then bonded 1o each other. Further, an
10 environmental test was performed in the same manner as described above. In this case, an
appearance test was performed before and after the environmental test As a result, no
separation was observed between the circular substrates, and no bubbles were present in
the pressure sensitive adhesive layer, indicating that, even under high temperature and high
humidity environment, the two circular substrates remained bonded to each other through
15 the pressure sensitive adhesive layer without creating any bubble in the pressure sensitive
adhesive layer.
Example 6
70 parts of 2-ethylhexyl acrylate, 30 parts of isobornyl acrylate, and 0.04 partsof,
"Irgacure 651" as a photoinitiator were mixed together, and the mixture was placed in a
20 nitrogen atmosphere and then irradiated with an ultraviolet radiation to prepare a pressure

) sensitive adhesive syrup.

The pressure sensitive adhesive syrup was mixed with 0.5 parts of hexanediol diacrylate
and 1 part of “Irgacure 651” to prepare a pressure sensitive adhesive precursor having a viscosity

of 0.920 Pas (920 cps) as measured in the same manner as in Example 1. The pressure

25 sensitive adhesive precursor was evenly spin-coated onto two circular substrates in the
same manner as in Example 1 to a thickness of 28 pum, and the coating was fully cured by
ultraviolet irradiation in a nitrogen atmosphere. In this case, it was found that a 28 pm-
thick pressure sensitive adhesive layer could be evenly formed on the circular substrates.
The storage modulus and the gel fraction of the pressure sensitive adhesive layer were

30 measured in the same manner as in Example 1 and, as given in Table 1 below, were found

to be respectively 2.6 x 10* N/m? (2.6 x 10° dyn/cm®) and 73%.
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5 the pressure sensitive adhesive layer, indicating that, even under high temperature and high
humidity environment, the two circular substrates remained bonded to each other through
the pressure sensitive adhesive layer without creating any bubble in the pressure sensitive
adhesive layer.
Comparative Exampie |
10 A basic structure of an optical disk was prepared in the same manner as in Example
6, except that the pressure sensitive adhesive syrup prepared in Example 6 was evenly spin-
coated onto two circular substrates to a thickness of 28 um and the coating was fully cured
by ultraviolet irradiation in a nitrogen atmosphere.
In this case, the viscosity of the pressure sensitive adhesive syrup was 0.920 Pas (920 cps),
15 and the storage modulus and the gel fraction of the pressure sensitive adhesive layer formed by
ultraviolet irradiation were measured and, as given in Table 1, found to be respectively 6.3 x 10*
N/m? (6.3 x 10° dyn/cm?) and 10%.
The two circular substrates were then bonded to each other. Further, an
environmental test was performed in the same manner as described above. In this case, an
20 appearance test was performed before and after the environmental test. As a result, before
) the environmental test, no bubbles were observed between the circular substrates, and no
cell was present in the pressure sensitive adhesive layer. However, a bubble was observed

in the pressure sensitive adhesive layer after the environmental test, indicating that a gel

fraction of less than 50% results in deteriorated quality of the optical disk.
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layer, two optical disks were produced for each sampie numbcr
Urethane acrylate, "UV 3000B" (UA), manufactured by Nippon Synthetic Chemical
Industry Co., Ltd., and hydroxy-propyl acrylate (HPA) in the ratio (parts by weight)
descnbed in the following Table 2, and 1 part of "Darocur 1173" manufactured by Merck
) 10 (Japan) as a photoinitiator were mixed together to prepare a UV-curable adhesive
precursor. The viscosity of the resulting adhesive precursor, determined at 25°C by using a

Broolcﬁcld-type rotational viscometer, produced by Tokyo Keiki Kabushiki Kaisha, was as

follows.
UA/HPA = 50/50 ... 2 Pas (2000 cps);
15 UA/HPA = 40/60 ... 0.8 Pas (800 cps); and

UA/HPA = 60/40 ... 2.95 Pas (2950 cps)

The obtained adhesive precursor was then evenly spin-coated at a predetermined
thickness on each single surface of a pair of two transparent circular substrates made of
polycarbonate. Spin coating was carried out at the coating speed (rpm.) and the coating

20 time (second) described in the following Table 2.

) Two circular substrates having the coated adhesive precursor produced in the above

step were placed in a predetermined position in a bonding apparatus which is similar to that
of Fig. 3 except that an ultraviolet lamp is not illustrated, and bonded to each other at a
reduced pressure}i.e., vacuum, of 133-Pa(1.0 Torr). The bonding of-the s,pbstrateSa‘cou]d-abe

25 easily carried out by utilizing a mechanical chuck mechanism of the bonding apparatus, while
letting the upper substrate fall by its own weight. Immediately after completion of the bonding
of the substrates, the applied vacuum was removed from the bonding apparatus, and an
appearance of the adhesive precursor layer of the substrates removed from the apparatus
was visually inspected. Np bubbles were observed in the layer, however, the subsequent

30 inspection using an optical microscope evidenced that some fine bubbles having a diameter

of several ten microns are distributed in the layer
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samples, and "dispersion of thickness (max -min.)" is the difference (max.-min.) in the
determination of the dispersion in the thickness of the adhesive layer with regard to an
20 overall of the disk (an average value) and six tracks having different radial diameters (Tr. 1
) to Tr. 6). Further, for the reference, the "average thickness" and the "dispersion of
thickness" of three commercially available optical disks of DVD-9 type, #1, #2 and #3, are
described in the following Table 2. Note that the DVD-9 disks used herein each comprise
a pair of polycarbonate substrates with nominal thickness of 0.6 mm each, bonded with

25 UV-curable acrylic adhesive.
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_4109% <f & @ehﬂt&ckmw & %P-PABBBEEiSSUWShr&/préBmﬁe( chiffpafing the Snpie& NOs- AP
_A10% <f & ( J35 o013 wnh the commercially available optical disks in the above Table 2, it is appreciated
5 that the optical disks of the present invention can exhibit a notably diminished dispersion of
the thickness of the adhesive layer, contrary to the commercially available optical disks.
Exampie 8
The bonded optical disk was produced in accordance with 2 method similar to
that of Example 7 with the proviso that for this example, as is described in the following
) 10 Table 3, an adhesive precursor having a viscosity of 2 Pas (2000 cps) was evenly spin-coated at a
predetermined thickness on each single surface of a pair of two transparent circular
substrates made of polycarbonate. For the spincoating, the coating speed was 4700 rpm,
and the coating time was 5 seconds.
Immediately after completion of the bonding of the substrates, the substrates were
15 removed from the bonding apparatus, and an appearance of the adhesive precursor layer
thereof was visually inspected. No bubbles were observed, however, the subsequent
inspection using an optical microscope evidenced that some fine bubbles having a diameter
of several ten microns are distributed in the adhesive precursor layer.
After the two bonded circular substrates were pressurized with introduction of
20 compressed air, an appearance of the adhesive precursor layer was again inspected with the
) optical microscope. The fine bubbles observed before pressurization were not observed.
Further, the thickness of the adhesive layer in the resulting bonded optical disk was
determined to obtain the results described in the following Table 3.
Example 9
25 The bonded optical disk was produced in accordance with a method similar to
that of Example 7 with the exception that for this example, an UV-curable adhesive
precursor was prepared by mixing 60 parts of urethane acrylate, available under the trade
designation "UX-4101" manufactured by Nippon Kayaku Co., Ltd., 40 parts of isoboronyl
acrylate and 1 part of "Darocur 1173" manufactured by Merck (Japan) as a photoinitiator.
30 As is described in the following Table 3, the viscosity of the resulting adhesive precursor
was 7.6 Pas (7600 cps). The adhesive precursor was evenly spin-coated at a predetermined

thickness
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O- AZ?%‘% iggs y67 e8r%%gmtp efiggrgf\’/the%onding of the substrates, the substrates were
removed from the bonding apparatus, and an appearance of the adhesive precursor layer
thereof was visually inspected. No bubbles were observed, however, the subsequent
inspection using an optical microscope evidenced that some fine bubbles having a diameter
of several ten microns are distributed in the adhesive precursor layer.

After the two bonded circular substrates were pressurized with introduction of a
compressed air, an appearance of the adhesive precursor layer was again inspected with the
optical microscope. The fine bubbles were not observed.

Further, the thickness of the adhesive layer in the resulting bonded optica! disk was
determined to obtain the results described in the following Table 3.

Comparative Example 2

The bonded optical disk was produced in accordance with a method similar to
that of Example 7 with the exception that for this example, for the comparison purpose, an
UV-curable adhesive precursor was prepared by mixing 60 parts of etHylene oxide-
modified bisphenol A diacrylate, available under the trade designation "R-551"
manufactured by Nippon Kayaku Co., Ltd., 40 parts of phenoxyethyl acrylate and 1 part of
"Darocur 1173" manufactured by Merck (Japan) as a photoinitiator. As is described in the
following Table 3, the viscosity of the resulting adhesive precursor was 0.15 Pas (150 cps). The
adhesive precursor was evenly spin-coated at a predetermined thickness on each single
surface of a pair of two transparent circular substrates made of polycarbonate. For the
spincoating, the coating speed was 3000 rpm, and the coating time was 3 seconds.

The thickness of the adhesive layer in the resulting bonded optical disk was
determined to obtain the results described in the following Table 3
Comparative Example 3

The bonded optical disk was produced in accordance with a method similar to
that of Example 7 with the exception that for this example, for the companson purpose, an
UV-curable adhesive precursor was prepared by mixing 50 parts of urethane acrylate,

available under the trade designation "UX-4101" manufactured by Nippon Kayaku Co.,
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adhesive precursor was 43 Pas (43000 cps). The adhesive presursor was evently spin-coated at a
5 predetermined thickness on each single surface of a pair of two transparent circular
substrates made of polycarbonate For the spincoating, the coating speed was 5000 rpm,
and the coating time was 10 seconds
The thickness of the adhesive layer in the resulting bonded optical disk was

determined to obtain the results described in the following Table 3.
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_410P As described above, the present invention can provide a bonded optical disk which

5 is easily producible and has excellent quality. In particular, in the bonded optical disk of the
present invention, since a pressure sensitive adhesive precursor having a viscosity in a
specific range is used in the formation of a pressure sensitive adhesive layer, good
coatability is provided, inclusion of bubbles can be avoided, and the pressure sensitive
adhesive precursor can be evenly coated on an irregular patterned substrate. Also,

10 according to another embodiment of the present invention, since a liquid adhesive precursor
having a viscosity as described above is used in the formation of the adhesive layer, the high
quality bonded optical disks having an even coating thickness and no bubbles including fine
bubbles incorporated can be provided. Further, according to the method of the present
invention, the bonded optical disk of the present invention can be easily produced through a

15 simple process, and inclusion of bubbles in a pressure sensitive adhesive layer interposed
between the substrates can be avoided. In particular, the production of the above optical
disk can be efficiently carried out using the production apparatus of the present invention,

particularly an apparatus for bonding substrates.
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) 3. A method for producing a bonded optical disk (10) comprising; a first transparent
substrate (12); a second transparent substrate (14); at least one information recording layer (16)
provided on either the first substrate (12) or the second substrate (14); and a light-permeable,
adhesive layer (20) for bonding the substrate (12) bearing the information recording layer (16) to
the other substrate; said method being characterised by the steps of:

applying a radiation-curable adhesive precursor (22) having a viscosity of 500 to 10,000

cps on at least one surface of the first substrate (12) or the second substrate (14), one of the
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3. An apparatus (30) for producing a bonded optical disk (10) comprising: first and second
transparent substrates (12 and 14) each having an opening (11) in its center portion; at least one
information recording layer (16) provided on either the first substrate (12) or the second substrate
(14); and a light-permeable adhesive layer (20) made by subjecting a radiation curable adhesive
precursor (22) to radiation for bonding the substrate (12) bearing the information recording layer
(16) to the other substrate (14) said apparatus comprising:
a. a vacuum chamber (32) for housing therein the first substrate (12) and the second
substrate (14), the vacuum chamber (32) being capable of being evacuated to a
predetermined pressure;
b. a first shaft (42) having an end section (46a, 46b, 50a and 50b), within the
vacuum chamber (32), for supporting one of the first and second substrates (12 and 14) in
the circumferential portion of the opening (11);
c. a second shaft (44) having an end section (48a, 48b, 52a and 52b), within the
vacuum chamber (32), for supporting the other substrate in the circumferential portion of
the opening,
the front end of the end section in the first shaft and the front end of the end
section in the second shaft being disposed within the opening of the first substrate (12)
and the opening of the second substrate (14),
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to come close to each other to bring the first and second substrates into intimate contact

with each other.

) 6. The apparatus of claim 5, wherein the adhesive layer is a pressure sensitive adhesive

layer formed from a pressure sensitive radiation curable precursor.
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