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HI GH DENSI TY, HYBRI D OPTI CAL DI SC CROSS- REEERENCE TO

RELATED APPLI CATI ONS This application clains priority
woaoddgrisessd St at es Provi si onal Patent Applicati 8eaT/®82008/039321

No. 60/646, 702, filed January 25, 2005, which is

herein incorporated by reference in its entirety.

TECHNI CALFI ELD This invention relates to optica

recordi ng discs, and nore particularly, to a high

e PRk R 5o D GPLE o o

and reproducing information by irradiating the optical

discs with a | aser beamexist in various formats such
CROSSREFERENGH (D REPATEIhARELIGATIONSD- DA, CD-ROM), a

\Mgh“ﬁ ﬂa:iﬁgo@ c? 5 Conpa%ye}odﬁn%? %‘? |)P§ov6}é1rgg @tfe%? ﬁgap‘il\t/gt?on Serial

 No. 661656, soz Sileagsuefy 75, boes, Wask & méahriﬂc@p@klaéae&y%f&én&%ﬂ its

nm and a thi cknéss of about 1.2 nmand is desi gned

- entiretye recorded and reproduced by a | aser beam of

substantially 780 nm Further to the conpact discs
descri bed above, there exist digital versatile discs
TECHNIAAL Figre DVD, a noving picture can be stored in the
di sc having the sane dianeter of 120 nmas that of the
c@hﬁanvermogéeweﬁ Fp @mlqahﬁg@rdqn&ms@g‘ ag{l mdra patticulailyt toof high

' esSe needs to i ncrease a
densn%’t@@é@%%%@%? @ QOFBIOQE HGhe [BP‘? M8 as high as that

of the conpact d| sc. As such, the DVD records and

} re roduces data by using a Iaser beam havi ng a
BACK,@ﬁ y g g

bf typically 635 to 650 nm which is

?)H;lzﬁrqlgcg s ‘{?\E&F %t nd r? mﬂg@?g%@%ﬁ?é&n%g@fﬁgxgqhg 8ptical discs

. with aslasreg bearheaisdin ‘tdﬂﬁquthaSs fwehned rbad by difocdhasRt BRBIAD-DA,
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0.6 mmtogether. A read- onIPty pe DVD includes two
CD-RPo VHHCI9VER YDA CPIPaEt Girel P Rn AV riiablerps sarapast disc (CD-RW),

etc. T?@%St Se%cf?%}?{ %I%Q%Qgéu &g%yge%ammoﬁ d%?eté}oq}dl% mm and a

and aces are used as si
thickneacmfradblongl Bumhaoéss déEipmedtdibe m:brdddemilrspmdﬁwa bwheleérbeam of

Substag[j%@iz&?g%;d havi ng a signal recording surface is
' Further to the compact discs described above, there exist digital versatile discs (DVD). :
In aDVD, a moving picture can be stored in the disc having the same diameter of 120 mm as
that of the compact disc with an image quality similar to that of a present-day television. The
DVD needs to increase a storage capacity to six to eight times as high as that of the compact
disc. As such, the DVD records and reproduces data by using a laser beam having a
wavelength of typlcally 635 to 650 nm, which is shorter than the laser beam used for the
compact disc or the like. While the compact disc is made of a single board, the DVD is
formed by bonding base boards of 0.6 mm together. A read-only type DVD includes two
types of DVDs. A first one of them is a DVD wherein two base boards having recording
surfaces are bonded together and both the surfaces are used as signal recording surfaces. The
other of them is a DVD wherein a base board having a signal recording surface is bonded to a
dumfny base board having no si gnal recording surface and the single surface is used as a
signal recording surface.

Recently another disc called a Blu-ray disc has been introduced having a typical

diameter of 120 mm like the compact disc or the DVD. In the Blu-ray disc, a moving picture
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dummy base board having no signal recording surface
and the single surface is used as a signal recording

WG obagm®e4 Recent |y anot her disc called a Bl u- rBgT/US®05/039321
has been introduced having a typical diameter of 120
mm | i ke the Conpact disc orothe DVD. In the Blu-ray
di sc, -a noving picturecan be stored with an i mage -
quallty simlar to that of a high definition

can e bREE M) IR mRRe arUH LGB i B el B Mgl 2he Blu-say
Disc 1n%%dﬁ%’éﬂ 1c§ﬂ§j héd th@yﬁyﬁés of &R é'aéfr:]a@if% Rd"&dlﬁ%@?’ sty es, 25 Gbytes

ses a aser beam having a wavel r oX
and 27 maftﬂ:rm TheaBlustayrDiee typhcat ytulses a biﬁeltbwrrﬂmmng:mwahdength hn@

approrPRE OGP e A R i B ng RIS Bafingy el raw Dise typicaly

has a seactaredwg@retme&d Mb g 23dlanbRkABSIa R ate Thnfifated Qn @ disc board
transparent cover 1ayer of 0.1 mmon an upper nost

havmglaaiamﬂmm @risliman and A Itnanmrfgnt novesdayhe of Oilowth @Ibmveppeannost layer
¢ UE gtlltly of kinds of optical discs, such as the
0 ensuly #%&cs, the DVDs, and the Bl u- ray Discs are

W&%cbﬁed E&ﬁ)v%r b phﬁ'ﬂ?@‘b@ Kirldd @F 8p Qs oS subl! hé ﬁ)@tclo)hpact discs, the
exi st an opti cal disc’with a conbination of these

DVDs @@dutb%\iBlwaasthSéﬁ pagtinoamdn tbmart.dwomeaverthere dpeg oot currently exist an

A5 PSS ot i AV s o
effectl\tdhﬁamidror art by providing a high density hybrid =~

optical disc and nethod of manufacture, thereof. In
one enbodi nent of the present invention, a hybrid

P‘%ﬁfﬁﬁ' j i IF@@I t and second d| sSc portions
BRIE esﬁ\?&dzégojr}%ﬁ to ergc I§ot her, each of the disc ,
et progesit mmhﬁom hdiyesats {heakficieneic bRtRRRIoe Alt bl vida dgea high

ndadatala re at ast one of ‘the first.-an
densityd Ritcakd 15%?‘?4 B’ﬁ\l\g‘oéld?crﬁ?@ turepihgteobiensi t'y f or mat .

-'ﬂ] %ng ghﬁ)oldﬁﬂﬁft o?lh kﬁ}@se%? ﬁ%ﬂt & Sacln%gfdhdp?i@aloélsg #A€Tudes flrst and

optica s coated Wit
secondtdlwmrtlsss &ctﬁelsmﬂyrl:afnlde«l to ezzhlcalyey camhabf Ithe dis¢ partieds containing at

least o?fgﬁp rmsl%repﬁ @J%sfrﬁtiétpa%rg%dj‘a%azggﬁrdn%&{en gatggeps? Sllé%gf tlhgﬁlrsat@nd second disc

porti orﬁ'cbﬁfp?@&ﬁa BIEAGHEL SR HorRiat, t’bﬁe 84t8 ?a(?%} of ﬁ)\é%@édrﬂrﬂls@?oﬁwn of the
for manufacturing a hybrid optical disc of the

hybrid pp@sai rdt:slq ingeated ovith akigh d@@szp:seufaﬂowgeﬂedtnve dayediasd is situated

opposiftrupapitt Meepilaedoot i oRe b Aot sadestdnilse portions.

J6 @Al lteiGitd @nBodihdesi of the present invention, a method for manufacturing a
hybrid optical disc of the present invention includes producing a first disc portion by pressing
at least a portion of a first transparent substrate to fashion a first data layer according to a first
standard, the data layer being coated with a reflectin g layer, producing a second disc portion
by pressing at least a portion of a second transparent substrate to fashion a second data layer
according to a second standard, the second data layer being coated with a high transmissive/
low reflective layer and then protected by a protective layer. The method further includes
adhesively bonding the two disc portions to each other such that the second data layer of the
second disc portion is opposite the adhesive layer, where at ]e:ast one of the first and second
disc portions comprises a high density format.

In yet an alternate embodiment of the present invention, a dual-format, hybrid optical

disc includes a first half-disc having a first format and a second half-disc having a second
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standard, the data | ayer being coated with a

reflecting |layer, producing a second disc portion by
wWEe@sosId at | east a portion of a second transper/E81005/039321

substrate to fashion a second data |ayér according to

a second standard, the second data | ayer being coated

with a high transmissive/ 10w reflective |ayer and

then protected by a protective |layer. The nethod

further includes adhesively bonding the two disc

formatpwyhere g ieagioomsadtihe fiF forgit And Higrseednd oamatig adighrdensjtgrformat.
The fll‘gtfhatﬁhgisg\glg? g%a%l:?ﬁﬂa g ﬁ,g 'a%éf@%nﬁlgg ?osére{}}eer gaaﬁg Z%&Ylaf;lg&ess disc

such t}mobdathcfnﬂnaermrnes@&om heoghmdanide of tﬁ@fdmthlcldnﬁss)/(ﬁﬁc an
aI ter nataitgenbodl ment of the present invention,
doatilligrakgmatecpodimspt plcthe PEﬁS%t INVRIt98ed n@thqdrfgr manufacture of

o bl SR BLIRSR 52 AT SRR sy

forrnatfomrznhﬁst side of héirstdrtfrdisd, excording & rélativadip-1d@es dénsith Fomm@dt on a first
The fi | sc_.and the second hal f-disc are

a
side ofi3eq le%ﬁgksﬁ apd pending thefirst alf dise tqihesecanddalisdismto provide a
%ﬁ? of; |
dual-f fﬁ}?ﬁlhgb Igrﬁ]gé@c}ﬁ daép%lc%ﬁggcl %‘{Cﬂgir]l&a% terna ESagg e%g |é(p { cormon
side ofahe fulkethickemsendisé.nventi on, a met hod for manufacture of
a dual -format, hybrid optical disc of the present
i nvention includes, recording a high-density format on
BRIE@ESCR‘[P?ICW@THEHDRNWM@ disc, recording a
relatively, |ower density fornmat onaflrst side of a
SBrednathirgsfof dhe preserd itemton gant berdadilg intastood bycohsidering the
half disc .to provi a dual -far
followinfie P O et Bron i i B irced Shediecern Che Eraytiogs, in which:
fRIGTRtdepRELa higddeVdl B9 ﬁdi:%mﬁrbf%'}ﬂ @énsitYenybrid o
o full-t h| ckness d?sc éRI EF DESCRI an nsols): THE DFg&lcal BPVD
disc in pReordancenyitdyan embmh@wpt eEdspréseneinventionsan be readily

0 ri det a
JAEE PR BRE, PSR i R MR B RR A VD disc in
accordaic@Witlgene émbudiieht oﬁh@prellseﬁheiﬂwéiﬁtﬁ)nél hi gh | evel bl ock
d| aGgr am of a_hi ensi :%aﬁghybrl d optical BD/ DVD disc
lpck

éé‘@P@&%@ ey & @ high @ﬁ@ltpirléﬁmﬂomcal ED/CD disc

. in accdfr@éﬁ%g tvh eghatg e&%@@ﬁ@b@f {He?ﬁvclas%h?ﬂlrv@m - afld met hod

rRNUf Act U 1 NG & i accor danée with one
drittodidepiats oflothiagramseatmethye for roaiufkdt@rind a BEWCTS 8isé such as

1gh |l evel block diagramof a high density, hybrid
the BDQ{S& of gﬁ%B%y IBISCEpdanGe ik 0BF ERRPRTYRE A B Difecat maertion.
ef@’ﬁgﬂﬁrﬁghne&s{ah@ing,r RERMal FPRAEL RimeANhave been used, where

possible, to designate identical elements that are common to the figures.

DETAILED DESCRIPTION

The present invention advantageously provides a high density hybrid optical disc and
method of manufacture, thereof. Although throughout the teachings herein and in various
embodiments of the present invention, the aspects of the present invention are déscribed
within the context of a high density, hybrid optical disc comprising various specific format
combinations, the specific embodiments of the present invention should not be treated as
limiting the scope of the invention. It will be appreciated by those skilled in the relevant art
and informed by the teachings of the present invention that the concepts of the present -

invention may be applied for providing high density, hybrid optical discs comprising at least
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FIG 4 depicts a flow diagram of a nethod for
manuf acturing a BD/ CD di sc, such as the BD/ CD of FIG
w@2006m08@6c0r dance with one enbodi nent of the pPEFES1005/039321
invention. To facilitate understanding, i dentical
reference nuneral s have beery used, where possi bl e, to
desi gnate identical elenents that are common to the-
figures. DETAI LED DESCRI PTI ON The present invention
advantageousl provi des h density hybrid optic

_one high densyy PrHed! ReEtiom chadf: a@@q)g{gat I‘{lﬁéﬂé@be capbingd grith substantlally

any otltxg}r]&gglh@éﬁtsﬂ' g bRYP P}{)‘ﬁloﬁé gln ;1’1“ V arious

I'ment's prese he aspects of
t lmeomreaﬁmdﬁmem\oémhe pmtsent éndason, ahﬁgh \dklﬁd‘lﬂyl,’lhylhﬁi Glﬁtﬁrtae disc in-
of a hj ensity, hybrid qp tical disc conpri
accordgngs Wik %zep@emt H"FBP%FOI@BH'?ﬁsﬁaB]UGﬁx diseBDy é@@rﬁné aDVD layer.

For ex@ﬂgfédﬁ@ f éTlﬂ&s Nl %éﬂ%ck 81\5‘3%&7& ﬁf;a ﬁgﬁl&eﬁmg&p thy?ﬁd optical

fed as |mt|n§t e scope B
BD/DVDI disdhE)(eippiceaidahadwhly ah lanﬂbedﬁﬁerit bé thei predeheinveh®BNAs depicted

h f th
in FIG, by LU SR AIoe 40 O G b Bri-60e CpHadaABe3eh g S epan inner

DVD Hgé'r 12%, ARRIBBHVD iR U ﬂg&gxi\éa 19%3?5‘%\}&18%}&%}2#;% layer 120 on

optical discs conprising eastone hi
which (dpttaus:ailcordesl@ngbe bagvs of thel D VDissadatdiabonded talthe Bielayer 110 on.

i SGSAREEL A GUBSLant oLy a0 e, Lover denei Ll

layer. GTHE PSUHERAMsi O] hybhR dPtRSEmD/ I redtd Rﬂ)ccﬁ‘n &Ea%?g&sthstywoum play in
. aﬁbr id opti cal” di sC in accordance with e present
either

playar @@p@ﬁm P&ABO@) amyoua Bdn -(BD)layeryeg.,#06nm; NA=0.85.).

FIG. 15}1@3?6}% ésr %\%bo rﬁﬂls gaﬁnd ser &grdraeagipggléq ﬁéﬁqﬁ/@d the -

DVD @ht;sqegpg&wgpy accordance wth an errbodl ment of the
present . invention. As-depicted in FIG 1, the BD DVD .
dM@te spooifispllidn ope @mbpmm@g thgpresang inventipmysss YD halfidisc.

s L, S A8 BEL YR, 1SR R rrma

- full- thfckﬁcﬁss désd voith bbd fbasats reld fidia, IVR: shbodiatest bBFI® Nk $ane side.

he .BD |l ayer 110 on which datals recorded on the ‘
The DHQsﬁlgclef axeﬁ Eeqarging Ay Pe gancsormad bidesptirgverse fcam%s@nlar toa

Loy SR Sty T 80 SRR DS L e

made @i thagh yamﬁuﬁhe@/eﬁ thé elisg. anal?»@@t‘mno M@ﬁl@)ithaﬂﬂ‘l/aﬁ lLa@ter—O technology.
u-ray pla . 405n NA=0.85.). FIG_ 1 further
AB-sif pf teorizng hotdct plied finads wirs § Bansptandard Oympangid gvity.
The BLIR s%ﬁ@ﬁ@h@ﬂ%ehﬁ?}r P Eiﬁ‘-t;Qy). "8RALSide Rl oVis sputtered with a hi gh
transmissive/low reflectivity coating suitable for 405nm laser (e.g. silver or silicon hydride).
The B-side disc is turned over to have the sputtered data surface on the outside of the disc
during bonding. The bonded disc with the B-side data surface on top is spin-coated utilizing,
in one embodiment of the present invention, UV-cure lacquers to build up a 0.1mm cover
layer. The finished disc receives a label print on the A-side disc surface unlike all other DVD .
discs. That is, the final high density, hybrid optical BD/DVD disc 100 is printed with a label
over the entire surface of the A-side disc. The DVD layer (e. g 650nm; NA=0.6) is read
through the B-side of the disc with the red laser reading through the 0.1mm spin-coated cover-
layer and through the high-density data surface to the reach the DVD data layer molded on the
A—side disc. That is, the BD layer is transparent for the red laser light implemented for the
DVD portion. As depicted in FIG. 1, the DVD data layer is approximately 0.6mm from the
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More specifically, in one enbodi nent the present
i nvention uses DVD hal f-di sc bondi ng technol ogy (e.g.,

wao ec@esprsent assenbl i ng adhesive | ayer) to nmakeCDI82005/039321
dual -format full-thickness disc with both formats read
from in the enbodinment of RIG 1, the same side. The
DVD singl e-layer recording i's perforned on an A-Side
at reverse rotation simlar to a Layer-1 Parall el
Track Path recording for dual -layer. The DVD

outer maQsh ghEaqedy & th‘?eEBr@VﬁglaD’Qf)@é&@ Brsiden Beshyssiie he ernbediment of
|
ri0. 1 e A S o AT BRH b B ot IS 0 Bl pent o

the inveRtileh d@lﬂgd & FIN-1sdra selgar ste@ b mﬁdﬂi@;bzderﬁaﬂydrbf aﬂib’t@mmately 0.5mm.
B-si de stanmper _is high densit Bl u-ray
Bt s g Or h@mep@manmpy st aé%xstqoaﬁgme%mmame

reflecti] Efl%\)ge? o Yl ﬁv@%&é dg fb%r%% aa_kcenqgg mg, I%E?aqil’on St tﬁ% g%nd (e.g., .

or S|I|con

adhesﬁb/ﬁ[yext)ashap‘ieteﬂl‘\ﬁquItered data surface on the outside
of the disc during bonding. The bonded disc with the
16 deddegiisa ﬂawda\%?éalarpftadpethgd §<zr Thargiaatedng e BD/BYVIY disc, such as

the BUI/EV%I fo& . 5 ac@:)réagg g)it‘ﬁsb%@ ?ﬂﬁ'ﬁédt%ﬂl’ﬁﬁa\/}@&% Frhveatlon

acquers to mm cover
The methsd 20@ ofeFI(é.SZ la eh&hmi atrzlteprﬂOZdBTy tbRling ﬁﬂ/cdﬁ)\m half gliscs &lementary

of her That, is, the final high,
dlSCS> laeé%ﬁevﬁ kﬂﬁkf gise e kn@éaqhns%zmomnsle theyerts the BrYIds egmprising a first

e bl IO OISk it L i S s o

substaﬂtful]@*@imﬁh €llg-rsettied @00 them pi'DS&EdBV[d ftep D@4.red | aser .
readi n ro 1mm, spi n-.coat e coverl ay and
St o4 b e Bt B i TPt s PR SRR AR by et bR RyD

mform@c\’& P4 feveAY Are ORINASh @B]ctahﬁ\ﬁb §f>1531?cagb§ . & Tﬁ"%rs'e%ire&@@n as

|l ayer is transparent for the red | aser
DVDS3) h@ﬂa@mﬁﬁéﬂ\’ Panforietiovpilhbe réagrthrongh dlmas;ecomijhalﬁ disc GThe method
| ayer is approximtely 0.6mm from '

a
200 th?rh%ré)ﬁ?eers\{?rﬁtg{hgﬁ“r face (e.g., the BD cover |ayer) of
t RestEp 306]ehe &wsﬁf ursctimcsm@a% BE Dlesedd) b @stahdbiEni EE)densny

cover |ayer is the BD layer and the DVD | a er

(e.g., O k) eecording maerﬁluaﬁy} Fréleumﬁﬁbm Qﬁltmemr@qeé@s forstep
s N T

DVD-RAVGQEH agaisibbr ot E]hnﬁﬁl@h ftln eefﬂ@ftllve CdyleP Gpplaigor @;fantqble ina
DVD di sc portlon I s | ocated adjacent to the | ocation
sputteryig BREhPRHnEh ?@e@o 2901tbe proceelsdp fteﬂg Bepicted in FIG

1 @
167 tHEQIGH eV di @
b S e et A Bl g
transmidsise) toating fac4@findanaeelangth remﬁbﬂnp oﬂl‘hﬁﬁmthc&f 200hen proceeds to:
present invention.

tep 212.

' At step 212 and prior to bonding the first half disc and the second half disc, the second .
half disc (0.5mm substrate) is positioned (flipped) such that the data surface is on the outside
of the combined disc. That is, the first half disc and the second half disc are positioned
relative to each other such that the data surface of the second half disc remains on the outside
(reading side) of the discs when combined and the data surface of the first half disc remains
between the discs when combined. The method 200 then proceeds to step 214.

At step 214, the two half discs are joined at the center using a means of DVD UV
bonding known in the art '(e. g., a transparent assembling adhesive layer). The method 200

then proceeds to step 216.
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The nethod 200 of FIG 2 is entered at step 202 by
nmol ding two DVD half discs (el enentary discs) using
wOD6ks964 di sc nol di ng technol ogy known in t hePEr/US200$1¢39321

DVDs conprising a first disc having a thickness of
substantially 0.6mm and a segond disc having a
t hi ckness of substantially O0.5mm The nethod 200 then
proceeds to step 204. At step 204 on the first half

is recoyded ressed) with DVD

disc a fL) p '
A SERR BORE i3 CaVeF ks F@étte%‘ﬁ %Wacqrycbla@quermybuﬂd—up the
0.l SR B o AR O P LA D o RS oo

devmehaThferda:thodZWnsthemhncbdZOO t hen proceeds to step 206.
206, alf disc is recorded (e.g., i
oI 2R s B e b ok Gremehioh igh deng; hibridgtcal BD/CD disc

300 inBER0M RO {18t alt&hbke'e g%)é)duﬁﬂ'ﬁ o?‘ﬁ'ﬁehsé}g%e%?&\gﬂﬁgn pAg%%%g:tSéd in

to step 208. At step I'SC'i's
FIG.3,dbaB&dCWD ﬂlsaﬁO@ppFKpr]l mmpm@y eBB laek 310ted b @D fa96r 320. The

BDICY i35 S00is it o eavtay 4 et Btier 920/9g Heeh s meerded on
the basﬁ@bmg €LY Qtahﬂ'ﬁﬂ 1@5&%@‘1@ tﬂeo.BEtl 348 onAbnigh ﬂgtﬁ"f}?eco}ééﬁ on the

second half disc is coated wwth a mninmumre
basis of B lur sy dpise standird toatgingn ddirest@Bayarnde highodensity, hybrid optical

/Ty ARG 3R s g OB g ey Sl oo I s o5,
780nmanNth£(6) zﬁﬁF&WBiﬁaﬂa}r pHiyRE (e $ Ngosfsoqd - bﬁslsf)h ‘iﬂléca(f&g?épﬁepmts a

substrate) is posifioned [ i pped) such t'hat t
BD lasgy 3 kaend 2 SThlasartd@Sdar madmgohe BRedatoaid thed"Iidata, réBpedtively.

t cond
Jart Bk APt W SEER Hfhd lan
technoBig@rf(a(ge tmhspdﬁaqtse&@ﬂdl gaidheﬁvcsrayﬁﬁﬁ@hﬁhke%ehhﬂ 3
eadi ng side) of the discs when conmbined and the. ata

thlcknea drg e botbﬁempatﬁ £qadegmn, igitkeembedimest bBFIb n thehrame side. An

T 200 ¢
- siadhesimt AR TRnRegss TE I AR B AER PLASRRERAS. 7wy
and is mhdd: hpon arftafrthickneg omeedisc.0A B¥ide dY thosish d%lﬁm KO réplica is
ansparent assenbling adhesive

made qsgxgear I)‘0n g*ﬁ’ég%‘épﬁ%mmdﬁﬁw plbeBetdde stampeieis hpaledemsity (e.g. Blu-

ray). THe@R bRl sclibepBlded @l’)ta %%ggﬂ trlaﬁs%f{x%@%biﬂm ?éfﬁagtl\%tgc%atmg suitable for-

UV-cured | acqguer to MM COVEr
405nmyrlesgunie.gcsilver or shctoutydoiden ’Eﬁ)éBml deudiis® & tﬁﬁfedewaﬁﬂi Iéave the -

sputter'c%A Ezg'a %t?ffacree(%]dt%létoutside of the disc during bonding. The bonded disc with the B-
side data surface on top is spin-coated utilizing UV-cure lacquers to build up a 0.1mm cover
layer. The A-side half-disc having the CD data is also turned over so that the CD data surface
is on the outside of the disc and is the bottom surface of the disc during bonding. The two
half-discs having the A-side and B-side are then bonded using a DVD bonder. The bonded
surfaces are the clear (non-data) surfaces of the A- and B-side substrates.

The bonded disc is printed with a label over the entire surface of the A-side disc. The
CD(e.g., -R/W) layer (e.g., 780nm; NA=0.45) is read through the B-side of the disc with the
infra-red laser reading through the 0.1mm spin-coated cover-layer and through the high-
density data surface to reach.the CD data layer molded on the A—side disc. That is, the BD
layer is transparent for the infra-red laser light implemented for the CD portion. As described
above, the CD portion of the disc is made up on a half-thickness 0.6mm disc and the B-side

(e.g., Blu-ray portion of the disc) is made using a non-standard 0.5mm mold cavity. As such,
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device. The nethod 200 is then exited. FIG 3 depicts
a high level block diagramof a high density, hybrid

W@ piososi96BD/ CD di sc 300 in accordance with an BCT/E52088/€39321
enbodi nent of the present invention. As depicted in
FIG3, the BOOCVD disc 300 of. FIG 1 conprises a BD
| ayer 310 and a CD | ayer 320. The BD/CD disc 300 is
formed in such a way that the CD layer 320 on which

i e SabrerbSE e PaePapLD TSR i 1G5 P e plie o v

tq t hrough an
o s B e P ot 1 cal BBy CD

drl’ l&n:flﬁaﬂby b@tﬂadlmgsdqlsxﬂy BO/CRadisand) 18 qonfigutied su¢h thet thg reflecting

tayer okt 7}t Bypion s e FBEFHE AT ORI oo (e, fppsive

1 deplsiedd izl fser 315 and a CD | aser 325 for reading
ayer) ﬁ I%D data and the CD data, respectively: Mre -

SElL i4f dapadts g flowhei aBpopS fdmsthogo’@r mfanlﬂ‘a@urlsg ad¥d/AIpdiseuch as

e R SRS LR OS2 B hEANR gy pvenon. Th

methoﬁ ubb to?'ﬁdﬁ”@%serﬁér%& amthx@pwnfom;ﬁghsc mgﬂm malfldibcg Rging

nbodi nent of 3, the sane sid
D/DVDrhﬁlf diat fnodidlsg t@bnplpgg &gown én axm ther@Ds pgmpgemg@eﬁ;rst disc

a.reqgul ar L0 m 2= RAV) . and
havingo RS il Gt o Blond SR idnpsgof
substafBAILe0 5EAR! Théniethdwm® tHen p@caediadsepasodar d 0. 5mm nol d
cavity. The B-side stanper is high density (e.g
: BAL stay Y04:orethe fisptdwliglisca ﬁtgmﬁgms Feqoadedifet g meafﬁe@has a regular
CD(e. 4 F0R7Y. 3@@&(5 Y ALK 18 uag.y Sl }jg;)' € for.
BAS btdp 406 sthe lsscdnkirma’cﬂlmlie rredoeddala(\teg Jtpresss@udst estmtiadh04 mm

surface.on the outside of the disc duri Q@ﬁbondl ng. The
recordifign@&d Biv g8y nil b meHtod0Beniproseads e 418 498 t op i s

SR 6308 e 210 M RS Lan e i .

The m@diod 208 thd:rsprot:eﬁdsed stepdrlOso that the CD data surface

ig ont utsid o he, di sc.and is.t.he botiom

o bt Ppd 1B D HECCRLBIAR 5 GOTER M T TralTe Gt s
transnﬂ?s\i'{lé)gsoﬁlhﬁg ﬁ)rsﬂogﬁma%{/e%n%ﬂgl%aéﬁlﬁhfw e]!‘]debfﬁé‘ﬂgg 406 tRG froceeds to

bonder” The bonded surfaces are the clear
step412lon data) surfaces of the A— and B-side substrates:

oA 120 08 e pEfop 0 h T P gt iR BEEEop Haltgigs the firs
half disé‘)(@ Gréﬁxg s&sﬁra@§@ﬂd€ﬁhe'¥téc&1d4l5e)lf difc (BS@nt fﬁ&h‘%) ﬁﬂéﬁbosmoned 4
B-si d di sc Wi

(flipped) relative to each other such that the data surfaces of the respective discs are on the
outside of the discs as opposed. The method 400 then proceeds to step 414.

At step 414, the two half discs are joined at the center using a means of DVD UV
bonding known in the art. The method 400 then proceeds to step 416.

At step 416, the Blu-ray 0.1mm cover layer is coated with UV-cured ]acquer to build- A

~ up the 0.1mm cover-layer required for readout of a 405nm using for example a NA=0.85

readout device. The method 400 is then exited.

Having described various embodiments of high-density, hybrid optical discs and
methods of manufacture of such discs (which are intended to be illustrative and not limiting),
it is noted that modifications and variations can be made by persons skilled in the art in light

of the above teachings. It is therefore to be understood that changes.may be made in the



infra-red |l aser reading through the 0.1nmm spin-coated
cover-layer and through the highdensity data surface
wo 200508104 t he CD data | ayer nol ded on the A-siBEI/US205/039321

That is, the BD layer is transparent for the infra-red

| aser light inplemented for-8he CD portion. -As’

descri bed above, the CD portion of the disc is nmade up

on a half-thickness 0.6nm disc and the B-side (e.qg.,
~part1c1ﬁ%;ﬁerf§ d1 tg g'ﬂ]ae fnv&h ddgsc‘écg%stedsw}@ggrﬁc 1th19 tl%ehscope and spirit of the -
mventmi‘rmdjwmmvd wofthe bppd@ardes ehiimé.NVeatis, arhilape &férgd] As Eirééted to

3, the BD |l ayer and the CD | ayer are separateg
varioug prpbediEnett tbs@éﬁsemawm@n, g%s? oy fther Vnhod!mwtsﬂféhe invention

e Y —

scope df the ipantions iosbe dmahﬁﬂecbmeﬁjlﬁ gtd me chemb,0okith Gl EH.
‘ the bond (e.g., adhesive layer) as depicted in FIG 3.
FIG 4 depicts a flow diagram of a nethod for
manuf acturing a BD/CD di sc, such as the BD/CD 300 of
FIG 3, in accordance with one enbodi nment of the
present invention. The nethod 400 of FIG 4 is entered
at step 402 by nolding two CD (DVD) half discs using
CD/ DVD hal f di sc nol di ng technol ogy known in the art,
the CDs conprising a first disc having a thickness of °
substantially 0.6mm and a second disc having a
t hi ckness of substantially 0.5mm The method 400 then
proceeds to step 404. At step 404, on the first half
disc a stanper is recorded (e.g., pressed) as a
regular CD(e.g., -R'W. The nethod 400 then proceeds
to step 406. At step 406, the second half disc is
recorded (e.g., pressed) as a standard 0. 1nm recordi ng
(eg., Bu-ray). The method 200 then proceeds to step
408. At step 408, the C(e.g., -R manufacturing
process is conpleted on the first half disc. The
nmet hod 200 t hen proceeds to step 410. At step 410, the
second half disc is coated with a mi nimumreflective
(max transm ssive) coating for 405nm wavel ength
readability. The method 400 then proceeds to step 412.
At step 412 and prior to bonding the first half disc
and the second half disc, the first half disc (0.6mm
substrate) and the second half disc (0.5mm substrate)
are positioned ‘
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. portlomswheamd ableasttimeaf paid

(flipped) relative to each other such that the data
surfaces of the respective discs are on the outside of
w0 bwods®es as opposed. The net hod 400 then pr oPE€BUS2008039321

step 414. At step 414, the two half discs are joined

at the center using a neans-®&f DVD UV bondi ng known in

the art. The nmethod 400 then proceeds to step 416. At

step 416, the Blu-ray 0.1nm cover |ayer is coated with

UV-cured | acquer to buildcyprifie O. 1nm cover-| ayer

required for readout of a Z05nm using for exanple a

NA=Q. 85 readout device. The nethod 400 is then exited.
Vi.n escri bed vari ous enbodi nents of high-density,

F@BPF%%&F%‘QP“HP%CS and met hods of manufacture of

SHER aﬁiél §€c%n&\ﬁﬁ'c%|3rt?cfr§ a'dHEs?Mﬁg?ﬁ&dgg ehbth HEeE 3htl gf e disc

not |mt|ng i't 1's noted i ficatiofds an

portionacemginogsat bt e tramlpalbyt spmbstsam snd; k |dbtaddyernthehiataalayer of the

in |light f the 0 . erefoye t
second,ligg pt ERTINNT Ry TehEREYe Tobeh s being
smateerm@memﬁn@fare&ah sssemsﬁﬁg h@mbswesxs&&ﬁe%ﬂg@a%ﬁ?s& &nd second disc

hin the sCope and zplrl of the invention as-
<]

ot aoldaeemd dikaportions edrmprsdstachigh density
forma{jor going is directed to various enbodi nents of the

resent invention, other and further enbodi nents of

the invention may be devised w thout departing from

t he basjc scope thereof. As such, the appropriate
2.  sBppealslisaassoidingtioralam 1,svheseipdheidate dajen of theclinst dismportion is

. coatedt \gxtﬁ g%eﬁéc%‘ Eﬁayewtah& qu]ogétgc? Wi dé%'t %Bsa]itri ttr%)gg arerlé re}tgéemclbqn)g adhesive

ccond

layer. bonded to each ot her, each of the d| sc portions
contai ning at |east one transparent substrate and a
data |l ayer, the data | ayer of the second disc portion

3. Fg’;ggalgg%t %gof&ﬁ@oelawf WESBIhe aatxqé§69wfﬁfefﬁﬁpalsxsomon is

I'ng Situated opposite a transparen
producsisacbidimgtoadD¥) stendaay end fiwi dutnlpysaofithe |sec31ndah$b portion is

ond sC i on grein at |least o f sajd .
produfet, &oues ook Shtragiase (AR Fmard anf i Dul e fistfi seoond disc
pomoHEE‘a?dhtHévEﬁrtﬁi%knesgof%rbﬁﬁﬁatéiy% aggording to claiml,

wherein the data | ayer of the first disc portion is

coated with a refl ectl ng layer and is | ocated adjacent

chrEaoi] QESEHER ARG Fovhor PP i Pag B fhte frgoged foma

comm'oﬁ)éﬁie dl'fsaid'tﬁ)tfcblcﬁ*sc dl SC portion is

5. Optical disc according to claim 3, wherein the data layer of the first disc portion and
the data layer of the second disc portion are separated by a transparent layer of approximately

0.5mm.

. 6. Optical disc according to claim 1, wherein the data layer of the first disc portoin is

coated with a reflecting layer and is located opposite to said transparent assembling adhesive

layer.

7. Optical disc according to claim 6, wherein the data layer of the first disc portion is

produced according to a CD standard and the data layer of the second disc portion is produced
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produced according to a DVD standard and the data
| ayer of the second disc portion is produced according
W 2008/08l96¢4 r ay di sc (BD) standard, and in that p¢EUSI005039321

and second di sc portions each have a thickness .of .

approximately 0.6 nm 4. Cp(ical di sc according to

claim 3, wherein DVD data and BD data are read froma

conmon side of said optical disc. 5. Optical disc

according to claim3, wherein the data |ayer of the ,
according tea Bdi-say giee (BDhstandard rnddatthat (tlag/rst orfd sehend disopartions each

i.SC portion are separated by a transparent |ayer of
havea&‘b‘gﬁ"sgﬁ ?ﬂé‘tp@f%l@?g@m‘%@m@ti cal disc according to -
claim1, wherein the data |layer of the first disc
portoin is coated with a reflecting layer and is
8. Qutigakedisopprogdingta daigai/ dwhegitspRrdstr a rélatad arg read from a
.{. Optical disc according to claim®6,
{%ls?'ayer of the first disc portion is
produced according to a CD standard and the data | ayer
of the second _disc portion is producedaccording to a
9. Binticrlgiselpeserdimpio daiamdaybercinidie idataipoation efethe firsgitelementary disc

and theZd%gaogoqﬁgh oF f@%&é@%ﬁéﬁﬁgﬁt&{%@% 4 %ﬁ% sc%{a] | gtlég %&Zﬁ tg%:nﬁgat{elat layer of

roxi nate C aceor

approxitiﬂla’iélmﬂlmndﬂer ein CD data and BD data are read from a

conmon side of said optical disc. 9. Optical disc

according to claim?7, wherein the data portion of the

{ I di rti f o .
10. gl SRR R 7 onbh ARt OB frtedha sspond disc
portion ageegrodiiced ppearinged ey niuthaity diffdrenOstandats.di sc :

according to claim1, wherein the data |ayers of the

first and second disc portions are produced according

1l tiEXPdiE@%dé@Hix?/g i &iies ?n\tvhé.‘eﬂmlg'iea% té#nﬁs@wé/lw rpﬁleét‘EVe layer

‘ according to claim1, wherein t
has a thickmesnofspprasimetely @flimast i ve | ayer has a thickness of -
approximately 0.1mm 12. Optical disc according to
claim 1, wherein the high transm ssive/low reflective

12, IOpRRl disc &RbriSORS @fim 13wh&Rld Bahidl B sAREN AoMIrelBetive layer is
cllaim 1, wherein the high transm ssive/low reflective

spin-coptggder is

13. Optical disc according to claim 1, wherein the high transmissive/low reflective layer is

spin-coated utilizing UV-cure lacquers.

14.  Method for manufacturing an optical disc, comprising the steps of:

producing a first disc portion by pressing at least a portion of a first transparent
substrate to fashion a first data layer according to a first standard, the data layer being coated
with a reflecting layer;

' producing a second disc portion by pressin g at least a portion of a second transparent
substrate to fashion a second data layer accordin g to a second sténdard, the second data layer
being coated with a high transmissive/low reflective layer énd then protected by a protective
Iayer;. and

adhesively bonding the two disc portions to each other such that the second data layer

of the second disc portion is opposite the adhesive layer;
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spin-coated utilizing UW-cure |acquers. 14. Method for

manuf acturing an optical disc, conprising the steps
wW@B006p8m6kici ng a first disc portion by pressi nBCHUS2005/039321

| east a portion of a first transparent substrate to

fashion a first data | ayer atrording to a first

standard, the data | ayer being coated with a

reflecting |ayer; producing a second disc portion by

BRI R R PR BB SPFADEp EBRRRED R et censit

formad. second standard, the second data Iayer bei ng coat ed
with a high transm ssive/low reflective layer and then
prot-ected by a protective |ayer; and adhesively

15. bandhpg atgﬁgﬁpg pfaﬁﬁ 1&0\?/}1%%&&&?&&2&? B Ee% H%c pBHaons are

t hé secon ayer e secon |on

‘bondeapypositha theh&ﬂadlh@hayﬁ dfayefirssldacgiontidt is |aeﬁ1§éntQ6 gai@fadhesive layer

said first and second disc portions conprises a high
denS|ty format. 15. Method according to claim 14,

A t i (gl .
PASEELE sgobpiatAR s, DRe ARt B 4 BAF Bk forions
produde& acqooditi oma Dgﬂadlaadﬁdtanﬂohcs ézhtd ladhesihesetayedisc gdition is
hod . $ccordé$§ to.claim15, wherein the data |ayer
Produs? BErOrInE 49 a ideaisg (RIM) andirdamddn that dhs frshand sscand disc
t t he second disc
P"mdggg ?%W?’ %}%ﬂ%ggg%g@%% éﬁqg%%nBl u-ray disc (BD)
standard, and in that the first and second disc

pQrtio S ea N have. a e roxi mately
17. PR Sei e S dbny P BT Y hir bR ReToRoloBin & reverse
dlrectidhf(ﬁfd@bic@PDW ﬁﬁp}&a@&ﬂdﬁﬁhg\saﬁﬁgﬁcﬁ&ng rection of a

typi cal  DVD application during Said produci ng. 18.

Met hod according to claim 14, wherein the first and

- AFoBEE ARG tag s BB ooy PRRGH R sihOPd e poeiang are

‘ bond@iadudh acHh etsd ¢l e&tmga byerb? thdViatsh afhc @oediis RgpbQteGaf Mht8ve layer.

wherein the data |layer of the first disc portion is
produced according to a CD st andard and the data | ayer

19, Dbt agRRAle i 6 28 b Bl SR BAERE FEROAR Pl blfn s
- prodused: mfdihém pal $t®rﬁt81rda aﬁ:dltH&aia@ Rythéfokeessnaldisc portion is produced

pr oxi_mat el
accordm g to a Blu-ray glsc (BD) standard, and in that the first and second disc portions each

have a thickness of approximately 0.6 mm.

20. Method according to claim 14, wherein the high transmissive/low reflective layer of
the second disc portion comprises a minimum reflective, maximum transmissive coating for .

405nm wavelength readability.

21. A high-density, Hybrid optical disc having dual formats, comprising:

a first half-disc having a high density format; and

a second half-disc having a relafively, lower density format;

wherein the first half-disc and the second half-disc are bonded together to make a
dual-format full-thickness optical disc such that both formats can be read from a common side

of the full-thickness optical disc.
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20. Method according to claim 14, wherein the high
transm ssive/low reflective |ayer of the second disc
w@onobigmeconprises a mninmumreflective, naxi nROT/US2005/039321
transm ssive coating for 405nm wavel ength readability.
21. A high-density, hybrid gptical disc having dual
formats, conprising: a first half-disc having a hi gh
density format; and a second hal f-di sc having a
relatjvely, Io r density format; wherein the fir
22. |m@tiqp§é3/rgﬁanq et i pRsity; é&br&@tw@h@é@hmgaﬂnérfomats
ke a dual -format full-thickness optical disc such
Compﬂsﬁ]a%mboth formats can be read froma common side of
ttleeorfding a hfg’haiamei:cﬁfarmat omh fidstside2T.a fhsmﬁtlhmdc for
manufacture of a densi.t hybrjd t| cal

h di s |
&GP St 5 atFYﬁ]de ¥ f on @é"wr &nef aasqaprgchhalf disc; and
s thfeqrraﬁ&alpass@d #hE %fco%a@l@ 11 fiscto !ng\ﬁhe Q%hlﬂ f&h%&r full-
recording a rel ativel Y, ower ens )P
thicknéssthybridiopéicalfdisc sebdimad bothl fordatscan ba dedald\ﬂdnmg:oh’ﬁﬁon side of the

first half disc to the second half disc to provide a
fuu'thl(‘fkﬂ?ssfogpﬁﬁltg?%l | t hi ckness hybrid optical disc such

that both formats can be read froma conmmon si de of
the full-thickness optical disc. 23. The nethod of
23.  nHruatodrod Daﬁfnucfacamrmof Olaim26r wheregrasaid highhdedeingfdrynat comprises a

blu- raxglﬁgg#Dgg%réens%% H-ray di sc (BD) high density



