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WD 2004/ 095433 PCT/ US2004/ 009497 OPTI CAL DI SK
SUBSTRATE, OPTI CAL DI SK, AND METHOD OF FORM NG THE
WE2NE09sHECHNI CAL FI ELD 5 [0001] The inventi on PEt/asm84/009497
to a substrate and, nore particularly, to a substrate
that is applied to an ical disk. BACKGROUND ART
oP IS Pisk s ElaT, TP RALDIsK, AN MITTHOR ORFORMING THE
formats, such as image data, digital 10 imge data
files, and text files; thePAMEe, an optical disk is
t he nost convenient storage nedium anong the new
generation optical storage nedia. In addition, the
scope of fields that an optical disk can be applied
to is very broad, incTEGHNICARFEEYDar chi ves, data
backup, electronic publication, imge data storage,

(0008 PahLS ARRhtSEEIAE 02885 FhtdRRRARIE Pirticul k@O QS h sihErate that is
structure of a conventional optical disk substrate 500

i NG G 5A 15 which shows a side view of a
apph@%ﬁ@%ﬁ%@ﬁg 1|§1gpti cal disk substrate. Herein, a DVD-R

optical disk, which is a type of DVD optical disks,
is taken as an exanple and shown in FIG 5A. The
opti cal disk substrate 500 has a transparent base

pl ate 501 capabl e of %‘%Ql‘tﬁ%@‘@?é&ﬁ ding layer 502,

a reflection | ayer 503, and a protection |ayer 504, in
[0002hi s dvdwnticalodigl cantwéore datadp diffenent foraus, ghclt as iBRge ata, digital
sequence. On the other hand, FIG5B is a top view of a
image aatadiits, and kex? filaaptherfidre insdptis allibisk attlee MOE.coAverstm aiorage

in FIG 513, a clanping area 506 used for clanping is

mediRbPMh680tha hew pénérago0opiisal g6igge Afedia. Cemiddliod)9hesdPSof fields
and an annul ar information storing area 507 is

that 81 @tioﬁ?&l@&ﬁ%@aﬂpﬁlﬁd QM Seryat oS, Hclddifg GhARPAREives ¥ta backup,
506. | f th [ di sk

n addition, the dianeter o e optica

QARG589 e I U500 AL s S
o002 4l Y BT RSP0y 8 1G5
Whic%o@%\%ggig%g%&)ggt | goa}llver?tiiosniéll ggﬁcal <:i|'i/s1%gub\égat%poﬂelge?gfasSVD-R optical
disk, which is a type of DVD optical disks, is taken as an example and shown in FIG. 5A.

The optical disk substrate 500 has a transparent base plate .501 capable of stacking a recording
layer 502, a reflection layer 503, and a protection layer 504, in this order, over the transparent
base plate 501 in sequence. On the other hand, FIG. 5B is a top view of a conventional
optical disk substrate 500. As shown in FIG 5B, a clamping area 506 used for clamping is
provided around the outer edge of a central hole 505, and an annular information storing area
507 1s provided around the outer edge of the clamping area 506. In addition, the diameter of
the optical disk substrate 500 is 120 mm, the diameter of the central hole is about 15 mm, and

the outer diameter of the clamping area is about 15.5~48 mm.

[0004) Also, referring to FIG. 6, which is a side view of a conventional optical disk 50,
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t he specified thickness of the optical disk substrate

500 is 0.6 mm Additionally, the optical disk 50
wmoeooaedd4y3 al so i ncl udes a conpensati on sheet 6POT/USTVOEE9497

di mension is the same as that of the optical disk

subst rat.e 500, . nanel ,, a central hgle .

the SRECLHP8 FEBD7 SE OPHOH BB SHPHECoU S B o ErqRH: he optical
Si nce t he t hi ckness of the conpensation sheet 600 is

diskop Ognosmplly alselénclugles picomppnselipibsheet @00, whosedimension it the ame as that
di sk substrate 500 nmakes a finished optical disk 1.2

of thempitinaltdiskcsubstsate Sharapfety 20 mine Besidngtalveotralthode is also provided
opti cal disk can be enhanced so that when the optical

therebrslith & diavendno g rhim. t Sénceplid thivknebs oK thdrdovigpensédiidn sheet 600 is 0.6
optical disk will not be distorted due to high-speed

mm! £ UhisQRicRAGEs td1ihat FBe Bpiadall dRk k@REL RS PRLNS N Rfshef 8ptical
di sk~ drive. 10 [ 0005] Next, FIG7 is a schematic view

dis f2 i fhot]h Essdl ¥ he%FdéQ Qﬂ}@ét%lggl M'ﬂa@g[f}fbgi ngﬁlcargbé&hanced so that

rive. O\ann rrve I s

di m_an tica
whepié %ﬁ*ﬁefeél L rS‘é°q9‘t“ﬁ|l? g %Hfﬁc%e ?@Ecaﬂah%ﬁ fiposhe
the cla i a 506 of 0 t|c k 50.
distepfyshdiedp Biehromee fsvplugpn aviﬂwseﬂ b’*eree IBgpEPl R O disk
the di sk chuck 701 and the disk turntable 702 and
drivgr j ven by a disk turntable driving nmotor (not shown)
to revolve 15 together with the di sk chuck 701 and the
[0005] sk tNextt Bli6t & i¥9ScheMatie miesr of antoptidalstisknseing placed in an optical disk
bet ween the | aser reading head 703 and the optica
drivéi sKs shivat indl16. 300hen d disb ériketreddig@mged opsioaltdiek 50, ki disk
| aser of the optical disk drive can be reflected back

drive ¥ f Heeirive b @iet 'uﬁl‘zés%)’c%k M3k 961 tf P Bh kA 1aflb RS area 506 of the
substrate 500 and thus information in the optical disk

Optl§£ de@nsobe fﬁgl%g?rg uth? OR{I&Q ﬁgl( SORMRYE 1 dan%“éﬁ brég’véegqlrl% diglt( glbuck 701

process o Ica e optica

o Bt B P o 01 6 AR o
o8B LG LB e SR e RSB Bne 0

quality of optical dISk can al so decline. Mreover, in
betvoqeaélpe %wrﬁmn&maé TORand Sepwtisaltdigrsubstiase 5060 bekentanchanged
i njection nolding apparatuses m ght be needed, and
so thatitle leser nfitheepticalehwkndrivewiah be ceftecwid bagk by dreeraﬂectioinrmyer 503 of
and cost for fabrication tremendously. 25 2/15
the optical disk substrate 500 and thus information in the optical disk 50 can be read out.

[0006] However, during the process of fabricating the optical disk, an extra step will be
required for pressing or bonding the compensation sheet 600 to the optical disk substrate 500.
Unfortunately, not only will this extra step reduce the yield of optical disk substrate, but the
quality of optical disk can also decline. Moreover, in order to fabricate the compensation
sheet 600, extra injection molding apparatuses might be needed, and this extra requirement

will certainly increase time and cost for fabrication tremendously.
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WD 2004/ 095433 PCT/ US2004/ 009497 DI SCLOSURE OF

I NVENTI ON [ 0007] Focusing on the aforenenti oned
w@emblesags t he main and first object of the i nreEnUSDNG009497

is to provide an optical disk substrate and an optica

di sk, wherein the [ | S [ I[.es _no

conpensati on sheep?g#%]gg@wggwé@qme opti cal

di sk substrate, but the optical 5 disk can still
[00074i nt diasusing Pa therafereasatioprdrprollom) tiempain and first skiegrafithe

wi t hout being slanted or distorted so that the disk
invegtipw & to provideaan efitigiak dibk sidstiate end ex vptycal disky whareinphe optical disk

di sk. [0008] The second object of the invention is to
requidie®u6d dempenyetidroshebosf thatumesizd asghaopticaptisk alibsthiatd but the optical

substrate, which can increase the yield while

diskioah Bl RiidiMigintahRarfed 1pquﬂieJntrafch»ﬁng Rea dRRUNGEWithbatbehSg slanted or
expected. 10 [0009] The third object of the invention

distdy Ls% Sfﬁ’eg‘?l’{é sk @rl{@&ﬁ%a& ﬁgltﬁl@ﬁf ?b"i’xte'cp fidth t‘ﬁ@togﬁ@a{l disk.

strate so that t nee tra appar at uses

duct can r.edu nd t t d.cast..
ol 2 Sdiele f iyt ‘8‘%&5 éﬁrova?%wﬁﬁdﬁfér f@a&%@& an
: o achi eve the afarenentiaqned object
Optlfaﬁéwgﬁfl?% e, Jsh GaRsTrae s iek Wi ledRpigining SieSatie quplity of the
invention includes, a first annular area for clanping,
optigiHidisk 2 gxpestRdds t he outer 15 edge of the central hole
and includes a first upper surface and a first | ower
[0009ir f acEhetthizd ebjest afithle mvsetpmnid taproulder metbad farrfaliraratinggn optical
an information storing area, which surrounds the outer
diskestdberand sd thet the hedd fanextr@dpparatisesdifod praducticie SancbeSiedadtd and the
upper surface and a second | ower surface thereon;

timeP Bl BStneelddibfof Fdbsicatim@e th'éaﬂ AR canbe daac&Pa&aREL| ovner
surface are on the sane plane, whereas the first

[001‘08 per ’ﬁ)uﬁcfh?e@g tI?~I > SafBA{MFioh 2ASH cnl?sg ttl}?ecg)%?%lrd'f@@ bstratk f\&ﬁﬁlea central

[00111 | I nvention, ricati
d, wh
holqglan gl b e ol e AR Ry G 3 W@eﬁ% Zouter

t hat t opt cal disk_substr te can
cdgg w&tga ey hplg e anclipden S PR R Taeh aneta st 1ovter sidce thereon;
peri phery. [0012] Al so, the nethod for fabricating
and g gecopd apewpr arpa for Jempaing ap énfprmedtion stringdardag hishi sugrounds the outer
steps: first is to forma base plate having a third
edgaefethe firdd anniflanareharal isaludesreseeomd viper sirfacd and e ae@mddonder surface
the fourth area have the sane thickness; next is to
theréar; beddsspiipdisidowearnsusfaeeind thBesdnd ldvae surface are on the same plane,
whereas the first upper surface is higher than the second upper surface.
[0011] In the invention, a method for fabricating the optical disk substrate is also
disclosed, wherein the optical disk substrate is fabricated by injection molding so that the
optical disk substrate can be integrally formed with a thicker center but thinner periphery.
[0012] Also, the method for fabricating the optical disk substrate includes the following

steps: first is to form a base plate having a third area and a fourth area, wherein the third area

and the fourth area have the same thickness; next is to form a compensation sheet, wherein the
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3/15 WD 2004/ 095433 PCT/ US2004/ 009497 di nensi on of
t he conpensation sheet is the sane as that of the

wo boordosmsra; and finally is to assenbl e the besBUPiiat/€9497
and the conpensation sheet for formng the optica

. di sk substrate. Furt her mpr e, cor

aimsiin St e PP SipierraTEe s U RER B ot B iraieRagmaty i t
form ng the sanme of the i nven{ll on, the thickness of

asseppde ﬁlﬁ%&seowla&er?@d&ﬁ gompensation shept for ferraingdbe eptisal digk syhstrate.
di sk chuck of the optical disk drive is the sane as

[00t3e t hiwtheemerepfccardingitoethe pptinal disk pubstrate, dptsde] disk, and method of
Therefore, when the optical disk is placed in the

fornoipg itheadanti fkhedimiveretiomn theithsickesy of thee aggzaiof thehaptidhksdisk to be clamped
drive, it can still maintain a planar shape w t hout

on B3ah& @isk cBldk dfabe Ofticablish i de isAhSmd RahelinsdkaBSLof a conventional
between the |aser reading head of the disk drive and

optlEzh‘?hékpt e 8efordl @Kexﬁﬂ@%?ﬁ@atl sk }%(Iaécf‘ar[ﬁ'tl{b @?ﬁgﬁﬁﬁmve and is

Therefore, the laser o rive c

rele@ E‘% %:fh%glf : Odrp/'éch c?ﬁ/ fthpr%agl?z{ Jﬁggﬁan sha ¢ 1th8ut l;et]r%egndlstorted or

substrat e an iOR

slangeglh ﬁiq g}?a JS(%%? r[z?g\?eega]et dlag%hpj%cg%geadsq%ﬁeeﬁ?l%gnve athhe optical

formation storing area of the optical disk substrate

disk upsiraioWilhErRAR fheeaisd, Therefosdhs E’W@If thedisk dipyq eam be reflected
di sk can be enhanced, and the yield can be increased

baclgby thsitefleationdapr bf the ophe alisksubdirte angl thngindrmtation in the optical
optical disk can be largely reduced, the materials

diskumede aced dutén theaaime wagras fast &nvélﬁiomarbﬁthusdihie rdteoeet, since the
BRI EF DESCRI PTI ON OF DRAWNGS [0014] FIG1A is a top

infovh @¥roStorail 4184 bEhk oﬁh&h dssklRabgtateewill MR belinfilefcdd, Fhe (f.laﬁty of the

side view of an optical disk substrate. 20 [ 0016]

optléé-lj disk An Bk ARhMCBYY A0 1R MR Bn PQEIL cF@kedlhSKell Ak, 4 ggglyineﬁecause the

he optical disk substrate o e I 'nvent i on.

voh{:nk f]tE)e oﬁl %éa E%aﬁ/ B? ellcly CFde&e%sgﬁz ?%ﬁg ggefd qnﬁ éhe prolaucnon costs

i.nv nt| [ 0018] FI G 2 is a schematic view showi ng an
°an6‘1’f§% PUPLK i th i ts optical disk substrate 25
pl aced inside an optical disk drive.

BRIEF DESCRIPTION OF DRAWINGS
[0014] FIG. 1A is a top view of an optical disk substrate.
[0015] FIG. 1B is a side view of an optical disk substrate.
[0016] FIG. 1C is a side view of a DVD-R optical disk that applies the optical disk
substrate of the invention.
[0017] FIG 1D is a side view of a phase change optical disk that applies the optical disk
substrate of the invention.

[0018] FIG. 2 is a schematic view showing an optical disk with its optical disk substrate

placed inside an optical disk drive.
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4/ 15 WD 2004/ 095433 PCT/ US2004/ 009497 [0019] FIG 3A

is a flow chart showi ng how the optical disk substrate
wobkoothes4sivention is applied to the fabricatipor/o§2004/009497

DVD-R optical disk. [0020] FIG 3B is a schematic view

oW how.t he opti di sk supstrate.of the . .

100130 entGnEAss & v ebi showing ho s obiier bk putseres the invention i

optical disk. 5 %$021 FIG4A is a flow chart show ng
appliedde Hsrfabieation of BVR-Zhenticakdisly t he optical di sk

substrate. [0022] FIG 4B is a schematic view show ng
[0028hot hdll G kfoaischematiameivehpiving havetheppticalldiskaiubitrate of the

substrate. [0023] FIG5A is a side view of a
inveaewBnpplociato thgpfabeiadtici D EDIS bptédabdisk.10 [ 0024] FI G 5B

is a top view of a conventional optical disk
[0023ybst AGE4A i DASR]chht Showbing Snéth&d HEhYd W fricating the optical disk

conventional optical disk. [0026] FIG7 is a schenmatic
subskh@W showi ng a conventional optical disk placed inside

an optical disk drive. 15 BEST MODE FOR CARRYI NG QUT

E | The i.cal .di S trate, . .

[OOZgEt i CI;&IYES?—%%\L 5 ngrglr%rté% ﬁlgg/ Sgg&iﬂ&%otr]h% ﬁﬁého?g}s% fa%ncatmg the optical
d.kacgg%fing to the enbodi mrent of the invention will be
IS J8%¢%ed bel ow with reference to the draw ngs,

wherein the sane conponents will be expl ained by the
[0023hne AdEetaicesidemismagia conyeypgpl pticalidisk substraten vi ew

of an optical disk substrate 100, and FIG 113 is a
[0024] de \Hlew BB ofopanevopf & carivediiaial eptiet disk sulish@te. The

optical disk substrate 100 with a central hole 101
[0025hc] uddE: 6 & o sidstiearuful canvaitieaal bptitardigk. anpi ng, whi ch

surrounds the outer edge of the central hole 101 and
[0026NCl udgs; Aisfd chbmbiPRewSHOWRES cbh¥eridhaPogtichBdisk d inside an

surface 112 thereon; and a second annul ar area 12 for
opﬁ&ﬁaﬁk%ﬁvén information storing area, which surrounds

the outer edge of the first annular area 11 and
i ncl udes a second upper surface 121 and a second | ower
25 surface 122 thereon; besides, the first |ower

surface R PRobRFGR CLRRYING ot TAEINGENT1ON

[0027] The optical disk substrate, optical disk, and method of forming the same
according to the embodiment of the invention will be described below with reference to the
drawings, wherein the same components will be explained by the same reference numerals.
[0028] FIG. 1A is a top view of an optical disk substrate 100, and FIG. 1B is a side view
of an optical disk substrate 100. The optical disk substrate 100 with a central hole 101
includes: a first annular area 11 for clamping, which surrounds the outer edge of the central
hole 101 and includes a first upper surface 111 and a first lower surface 112 thereon; and a
second annular area 12 for forming an information storing area, which surrounds the outer
edge of the first annular area 11 and includes a second upper surface 121 and a second lower

surface 122 thereon; besides, the first lower surface 112 and the second lower surface 122 are
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5/ 15 WD 2004/ 095433 PCT/ US2004/ 009497 on the sane
pl ane, whereas the first upper surface 111 is higher

wo baa/ovdass second upper surface 121. [0029] ThBCT/US2004/009497
t hi ckness of the second annul ar area 12 of the optica

i sk sybstrate 1Q0 is onl . 6., m ile the

on (TSR Betons e (St RRRF AN P 4ol e Grapdfesssandupsr surface
mmand 1.6 nm 5 Therefore, the optical disk

21substrate 100 of the invention has a structure that is
higher in its center but lower in its periphery. In

[0029didi t i Tre, thickresd o thetseconsif annhler anga il 2 af thei apkicsludisk substeate 100 is
100 is 120 mm while the outer dianmeter of the first

onlyah6 mmarwlatesthe Hickmesdef the st mBarmarealidis $8tween 0.4 08804nd 1.6 mm.
FIG1Cis a side view of a DVD-R optical disk 20 that

TheriBit] 86 optiel ARk isGdtratl FJ0 of Ihistérdion hhOQ s@hicthehat is higher in its

i nvention. As shown in FIG 1 C, the second annul ar

cent®f BA 1dverh itk B@nﬂi%(r)g pt ﬂn%h%tﬁh,s‘tlﬁe A0nf Lol ﬂ'geowﬁgﬁ glgsfbstrate 100 is

recordi ng |ayer , areflection |ayer
tection ayer 105..Also, the recording |la 103
120 B BAS 38 putef et 2 8 ekl R ] B P P g g 48 o
er ce 121, .the.r ectian | ayer 104 cqonposed . .
100305 P e B 1€ Tl isvont 2 Y DR opfig G ik rgphiay BF optical disk
103, and the protection layer 105 is |ocated on top of
substgte 109rqf dhe inyentjosy e Assbawn 1 BER 11, the sgeandramnulat prsa 12 of the
af orenenti oned optical disk substrate 100 can be
optiegd disk@@ fusherineliddserreenrdmgtiaysall 03liagkfectiandayertl §4, and a protection
recording layer is not limted to one |layer; that is,
layet h@S. opAlse,athe redoskinglapsit 108t@mpofedoadybstuffpplocatdd ba t@of the
optical disk with nultiple recording |ayers. [0032]

secoMauppatirfatd 211 Bhe refléctndSyey 1 8Mc&hpse® BRARAE AIBERed on top of the
optical disk 30 t hat appli'es the optical disk

e RELRH LU e B AP0 1995 LERGPARSE A0 Rcgon over 104
31, rec i ng | ayer. 1032,. SeC0 i ctric ..

[0011]1 yer ]%C%%rggq}]ee%?re%ng?%e i 51{:%935 S&@%Faqig‘l%@?a“abe applied to
.~reflection |ayer 104, and rotectiqn |layer 105. In ,

TR PGP kg, APGHE FEUnEQHe51> B4R apraapFr gt 5 the opticl
. descri bed starting fromthe bottom | ayer up to the top

disk| syherate 108} gagtbe apphed foragtopgipdl|désk Witle mutipde recogting layers.

conposed of |ow dielectric constant material is
[0032pcat edomaver BG. dD isheidatondf aphee chandeapticdl2isko30 thheapplies

second annul ar area 12. Second, the recording |ayer
the dfisal diskngubseste 00 af the)inventibe.C alledpaBe tiRpgebplidye disk3Btincludes: a

di el ectric layer 1031. Third, the
first dielectric layer 1031, a recording layer 1032, a second dielectric layer 1033, a heat
dissipating layer 1034, a reflection layer 104, and a protection layer 105. In the following,
the location of each layer will be described starting from the bottom layer up to the top layer.
First, the first dielectric layer 1031 composed of low dielectric constant material is located on
top of the second upper surface 121 of the second annular area 12. Second, the recording

layer 1032 composed of alloy is located on top of the first dielectric layer 1031. Third, the

second dielectric layer 1033 composed of low dielectric constant material is located on top of
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25 second dielectric |ayer 1033 conposed of | ow

dielectric constant material is |located on top of
W®203/0¥832004/ 095433 PCT/ US2004/ 009497 t he r epOT/USI0G4/009497

Iayer 1032 Fourth, the heat dissipating |ayer 1034

of. [ I cat d.on t e Seco
the f&F BeveE 105 o Pontsiotheiens fissinaas PBeT A Smmasgop me! is
onposed of netal is |ocated on_top of the heat
1003€ﬂd§§1| tppef thy speppdidialecric layen )33y, Fifthe thy wsfleetiandaysrd{pécomposed
105 is located on top of the reflection layer 104. 5
of nfe0d 33pcated on topl of the heat dissiphtengalayer 10B84.gr Bimaly ¢ prgtaction layer 105
an optical disk 20 with the optical disk substrate
is lot&8d bs tqp eftkereflestictelapér 1@d. opti cal di sk dri ve.
Referring to FIG 2, when a disk drive is reading from

[0093 optN@al FI¢i 3ks 2Qheiagic diagiﬁnﬂiﬂo%ﬁnglﬁﬁﬁaxﬁoﬂi&kdfét‘ 86 Kvith the
l1toclanmp on the first annular area 11 of the

optlgaghisﬂi%hbgfa?é(l(ﬁﬁs gTaﬁ@& ﬁfsﬁ{?%fg Et &ﬁhls Aivdl Ske dl%ﬂ#ég ﬂgIFIG 2, when

cl anped tween t /01 an
iy 0t t
adis lr’l(#’r%r}llteﬁg l'e%dltn%%ro?\q g]tl gét]h a?la SEYZO atrhg \c/l%F :1|‘1 8geres? ?k c?hl%clﬁ 70I11 to clamp

on i Bt SR g q'.}?m%?&cgt,%klf B %?n%iqpu[g%r@él 2l be

di sk chuck 701 of the disk drive is to
clarggsgion dretenesihoiok Feuch 104 and i dis ustable 702 aodievertinga disk

the sane thickness as that of the clanping area of a
turntabledrntingmator gpatisbawn)iiogkyolvhgethei wih thti dikk dack §01 lahd the disk

mai ntain a 15 planar shape while revolving in the disk
turnehblevA2wi t hout being distorted or slanted. |In addition,

the di stance (d) between the |aser reading head 703

[OOZﬁUf]:d t hg1sePt taithe WHdekstedfd fprh IFIGS tllﬁﬁtligincettﬁé: BRRYBELKSA1 of the disk

at when the laser of the optical disk drive is

drivk ?sft!o%?ﬁtrﬁgthg ﬁgk‘jﬁ)ﬁl%{flﬁl ?FL’& Ghd A5 anl-:zf‘yle Rwhq'gflhqgfthé ga?ne thickness as

tic I sk ecte resu is sti
a conve nti,on

thatr?i‘ Q*‘f? et ﬁvaﬂﬁ 3 TP 3Pk dﬁ%t &Er?ﬁ%alfdés&ocas sfil e
%fvhgg}revgqr\ggé gb%‘gldf‘sgt(@vfd@t ogkb oe\(llvlilé lg{ﬁ’%t@a \g‘ﬁnﬁeg In addition,

plied in the fabrication of DVD-R optical disk. The
the ‘éﬂﬁ‘@@%ﬁ‘c@? betpigen thedaser seadingdwad 7ot andalbe opteal digk20 will be kept

not her board, step 302 for injection nolding, step 303
uncliamged sy ﬁniah‘ghelr the dasei ofthk apecal dsk dpveBreflested baaki ygthe reflection
reflection layer, and step 305 for form ng protection
layer 104 of the optical disk 20, the reflected result is still the same as that in a conventional
optical disk, which means exactly the same information can be read out.
[0035] Furthermore, FIG. 3A is a flow chart showing how the optical disk substrate 100
of the invention is applied in the fabrication of DVD-R optical disk. The procedure includes
step 301 for fabricating a motherboard, step 302 for injection molding, step 303 for forming
recording layer, step 304 for forming reflection layer, and step 305 for forming protection

layer.

[0036] FIG. 3B is a schematic view showing how the optical disk substrate 100 of the
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| ayer. 25 [0036] FIG 3B is a schematic view show ng
how t he optical disk substrate 100 of the 7/15 WO

WQ@eM400R53133 PCT/ US2004/ 009497 invention is ap@i/usmod/on9497
the fabrication of DVD-R optical disk. The injection

il’lvelirlr{?ﬂlngié ngﬂ n ﬁge ﬁa@g?aklloﬁ ﬁ& ?Q/Iﬁl %‘Pgt%? at | "P nqqllptssecégn molding method

not her board . t hrough an .i.nj ecti on nol d| ng machi ne and
applied ainthe dphrigation jsfa lmJé%t.rﬂelt% tssiqinggt high pregswr info ggnetherboard

100. To illustrate the fabricating process, a
throughrana njet tdomaino iy Radne al theh salidifyiihg rainiint 45 qptioalatisk substrate
will be taken as an exanple. First, dyestuff or phase

100. c Heonitjestrasd theifabricating pmcegsph bcﬁﬁzen@ﬁﬂabDME—RS@ﬁindisk fabricating
annul ar area 12 to forma recording |ayer 103. Next,

procéss Wil b Makefiak R xar@ple. aFirQ}/d}Qfstthﬁ phaddthdhgd mBRrisPah e applied
on the recording layer 103 by a plating apparatus to

ontoftl‘}’e,r 911d &ﬁlﬁl}a‘?%éaqa th 3 i‘&érdm%oﬁ?élf le%al Xt tahﬁ"mnuxra silver, or

ctlon ayer 104 to be sput on the optlca

allo;ﬂchfstﬁe bc\m-x V\Ll 1% ?t%d %S ¥ff0r§1:oerdin§ gygf:r ‘iIb? E}/ eag gng eaplﬁzfaf%s to form a

ayer

, ee or. o ed. Ther

reﬂeﬁtll%‘{algxqr- lgﬁ gggcrlﬁ ti(n (%ff tlBlélap'SI‘r 4Oto gﬁ SPBt,EFqu on fheoptical disk
reflectiaon Iayer 104 for protection. After

will play pdey roJa in espding date. hAlowsyen thegsflestionilaer 194 t?t‘@él’ Jighje to be
glue, ultraviolet ray will be radiated on the glue to

scrapedieelad, or gxidied.t hErerethee, themootectiamigyey| 106 shaldbe formntedron top of
protection film Thus, a DVD-R optical disk ready to

the réf@ectise thyien104afod ipﬁdtecd'roinv e Afer thenrpfletied laykb 1 (BB Been coated with
Simlarly, the steps for fabricating an optical disk

prot@:ﬂhg blual @ltrdGie1ethsw i ragidted@nadhe PR sEmaRaRWRy A fheAkthe

di sk include: a notherboard fabricating step,

protécﬂh%%fdqumm @llupgror f6n ﬁFIJn.r SThl%Sdhﬁ\ﬂS IR bistidaPYigk reagy to be used in

ng step, ing [ayer formng step, sec

. tric er formng step, heat dissipating |ayer
adlsg d?L/g% C plet@é’r efl ection |ayer form ng st ep and

ote er for e Thr ough t hese
(003 eps%"EH %?Parf@repbﬁ%t@& @pugel ﬂ&%&yﬁit@%w%@sﬂ fplied to a
a disk 20 drlve can then be finished. [00381 Finally,
phasg shanggioptical diskHeclpdg; @ motherboad &Wﬂtl%ﬁh@dnﬁéﬁlon molding step, first

. fabricating the optical disk substrate 100 will be

dielegisdayasdeinbeg eigp, récordingayer forFigSstep, AedndRlieledtsic layer forming
fabricating steps

step, heat dissipating layer forming step, reflection layer forming step, and protection layer
forming step. Through all these steps, a phase change optical disk ready to be used in a disk
drive can then be finished.
[0038] Finally, according to the invention, another method for fabricating the optical disk
substrate 100 will be described below. As shown in FIGS. 4A & 4B, the fabricating steps
include: step 401 for fabricating the base plate 41, step 402 for fabricating the compensation
sheet 42, and step 403 for assembling the base plate 41 and the compensation sheet 42.

Specifically, the base plate 41 has a third area 43 and a fourth area 44, wherein the third area
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i nclude: step 401 for fabricating the base plate 41,
step 402 for fabricating the conpensation sheet 42,
wana49vaps 403 for assenbling the base pl ate 41lpantsione€009497
conpensati on sheet 42. 25 Specifically, the base plate
41 has a third area 43 and a four area 44, wherein .
43 e agﬁaé‘g hagp %enlae@)eéﬁa@&égiep‘rewms%dﬂ@é@i@?nmg data
43 and the fourth area 44 have the same thickness, and _
recor¢iag fesar t Bhadezensioniof theronnspsatiey shieat 42 iy e spme agythat of the third
area. The di nension of the conpensation sheet 42 is

areat43e Pzsdenshd dsaembling dtep 409 is to attach shed@mBasattbasshe¢td, by pressing
assenbling step 403 is to attach the conpensati on

or befdiag, ohth theyhipd &8s UBQf therbabopldicrad, soahdt ohd fhéckhbdsrafiepsiss@mbly can
43 of the base plate 41 so that the thickness after

be LREERA! 45 BRI andd O tnket ween 0. 65 mmand 1.6 nm [ 0039]

The enbodi nents above are only intended to illustrate
e i ReTgh : A1l b Dot -
003 ot 1B SR RSN bt REHERTD ol Pnqng oy do ot
howegt B304 WV BMiqn BHRESheR e o R PR ET N RRE St in the art may,

nmodi fications, of . equal effects w thout departing . from
basqdyan 1B pHpreAFNtoPEd Fmgaﬁale%&géhedmrﬁl@ni Pio&sH0 e Megiicatons of

i nstance, the optical disk substrate of the invention
equal gifepfs vathont dapartmeeam de origipel wait agdskeperafdhe invewfifn: e For

the sane size of conpensation sheet to be attached to
instarivesthe spiidal dsk Bvitiviedefahe inDefididAGeh bENPp IR/ to Debetd/gptical disks that

DVD+R, and DVD-RAM Therefore, various nodifications
requifedhe bumingsise of coptpenbativhished so bayttdeRedddRer dudRds DVD-Video,

departing fromthe spirit and scope of the invention

DVBRURE DVINEIV! DVDARWAPEDIRakd BVIERAND. | TRYSIHR, Aarious
APPLI CABI LI TY [0040] This invention provides an

modldfs ot Gon FANT HEMEARES Bl RRRAR U ena ] 0 the spict and
thefﬂiarre stize 2‘% ttg)e op i cal igklsubstrate, but the

scopg i RGINVER1ID a8 desoed I g 2RPedRd S198PSinar  shape when
revolving in a disk drive wthout being 20 slanted or
di storted so that the disk drive can read digital data
correctly fromthe optical disk. [0041] This
i nvention al so pr&¥ RIATeARBRIE€ABILEDBY cati ng an
opti cal disk substrate,

[0040] This invention provides an optical disk substrate and an optical disk, wherein the

optical disk requires no compensation sheet of the same size as the optical disk substrate, but
the optical disk can still maintain a planar shape when revolving in a disk drive without being
slanted or distorted so that the disk drive can read digital data correctly from the optical disk.
[0041] This invention also provides a method for fabricating an optical disk substrate,
which can increase the yield while maintaining the same quality of the optical disk as
expected. With the method, the need for extra apparatuses for production and the time and cost

for fabricating the optical disk can be reduced.
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whi ch can increase the yield while maintaining the
sane quality of the optical disk as expected. Wth
wo be4net4bod, the need for extra apparatuses foPCT/US2004/009497
production and the tine and cost for fabricating the
optic ' n be reduced. 25 9/15 WO 2004/ 095433
W'ﬂ@rﬁéb@&%égw WHAT IS CLAIMED I'S: 1. An opti cal
di sk substrate, which has a central hole, conprising:
al .fAT epticahdish subsiraleavhish has asitisghols, qomprisitigng t he
outer edge of the central hole and including a first
uppefirssanmiubae erearfdr dampingt surwneding the auer ddge o€ te;centmal Ble and
a second annul ar area for formng an information
incleding b figst apper, sufucd adnliimglobeswotice theredgandf the first
annul ar area and including a second upper surface and

5 a SeREMMH ARNRI afddTbPfefmineR#PRNakdIstbrifSireh QWBOunding the outer
surface and the second | ower surface being on the sane

edg@hiatﬂg fird 'agnﬁlgkearezi Al i cl"dﬂf?l% s%&’cﬁfd?&)g)elbﬁlrﬂlge P.ﬁ(gygicohﬁ HWer surface

e second upper sur ace t1ca
thCIsubstrate as clained in cIa|n11 mhereln t he t hi ckness
ot he first annular area i s between 0.65 nm and 1. 6

S out apet er bet ween 15.5 and 4
e e CHTR9E A8 Mo OHbIOUEE SHERA AR ey (4 S Rlane, and the
O. mmand its outer di aneter is 120 nm 3. The
firstgyppercsarfags BRng higher har theseeandiupper susfaes-ai m 1, wher ei n
the optical disk substrate is 15 formed by appl yi ng
10 i hjTdetoptical ddkdiuhgfrateashaaimed.in Mlaim gt whereindi sk,
conprising: an optical disk substrate with a central

holtie thidkiness oMmh¢ febe snndarfardasit betesh a/65afimantdré mm and its outer
cl anpi ng, surrounding the outer edge of the centra

dlaxﬁ‘éiéﬁs b&%eh@S'SHﬂm%d%fmﬁlS&ndepef surface and a first
| ower surface thereon; and 20 a second annul ar ar ea,

Z ggﬁ@ﬂpginrégs e QHbRY aﬁgﬁiﬁ aPda it B.% rflfnra%td ﬂmwr%aﬂtgﬂs 120 mm.

3. The optical disk substrate as claimed in claim 1, wherein the optical disk substrate is
15  formed by applying injection molding method.
4. An optical disk, comprising:
an optical disk substrate with a central hole, which includes:
a first annular area for clamping, surrounding the outer edge of the central hole
and including a first upper surface and a first lower surface thereon; and
20 a second annular area, surrounding the outer edge of the first annular area and
including a second upper surface and a second lower surface thereon;
the first lower surface and the second lower surface being on the same plane, and
the first upper surface being higher than the second upper surface; and
an information storing area, located on top of the second upper surface of the second

-

25  annular area.
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i ncluding a second upper surface and a second | ower
surface thereon; the first |ower surface and the

WG emangs4Bower surface being on the sane pl ane, Panus20051&09497
first upper surface being higher than t he second upper

S ace d, an i.on storln ocat e
e pns dekas sl AL B SR the Fog@ebwas oBag area includes:
annul ar area. 10/15 V\? 2004/ 0954ﬁ%6P 2004/ 009497
5. atlsastope recarding dayen docatediondap phthg segond ippeiawiare ot the second
|nfornat|on storing area includes: at |east one
annlaraaseadi ng | ayer, | ocated on top of the second upper
surface of the second annular area; a reflection
| ayagefledtionddyed locatedogn wh of e atieabicanstreamding dayer;cindg
| ayer; and 5 a protection |ayer, |located on top of
t he prefetten lager, loayted on fop dittke cyfletttal lagérsk as cl ai med
inclaim5, wherein the at | east one recording |ayer
165 The OpR&S Aftkk cthyaed i dlainPs) Gvieadn RS dt @6dsi S dedot@Ing!18yer is
conposed of netal. 7. The optlcal disk as clained in

cl %b@gésed%g@étﬂ thg i nformation storing area

i ncl |rst dielectric layer, located on top

of tﬁé‘x%ﬂ%&?o%”ﬁ&é‘r%’&{ﬁméégeﬁ%focg{l the second annular

; recor ‘ed on top of the flrst
| ocat

8;91’{5‘1‘"3? fi}f'g g@gpa? ?lgyg Wehegeclﬁ rglgf lntﬂrg‘lg B%ltstloHag 8%a includes:

Ia er, located on top of t he second dielectric |aye
15 afbedipleeirF éwer,algmted PR E ecRoEIPPET FUiERc gffhe Seéond annular
di ssipating layer; and a protection |ayer, |ocated on
topuess the reflection layer. 8. The optical disk as
claimed in claim7, wherein the first dielectric |ayer
anc retredmedayed, 1dca¢dan topofleyfinst diclecttionmesed of | ow
dielectric constant material;
a second dielectric layer, located on top of the recording layer;
a heat dissipating layer, located on top of the second dielectric layer;
a reflection layer, located on top of the heat dissipating layer; and
a protection layer, located on top of the reflection layer.
8. The optical disk as claimed in claim 7, wherein
the first dielectric layer and the second dielectric layer are composed of low dielectric
constant material;
the recording layer is composed of alloy;
the heat dissipating layer is composed of metal; and
the reflection layer is composed of metal.
9. A method for fabricating an optical disk substrate, comprising the following steps:

fabricating a base plate having a third area and a fourth area, wherein the third area

and the fourth area have the same thickness;
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20 the recording layer is conposed of alloy; the heat
di ssipating layer is conposed of netal; and the

wo edoupe4soON | ayer is conposed of nmetal. 9. A nethus20D0009497
fabricating an optical disk substrate conprising the

foI oW st eps f.abr,ic tin .a l.at e. having a .. :
t nifPTea B & SR PE R Sheeh, e e e 1 OF e Forndpgtion sheet i
25 and the fourth area have the sarre t hi ckness; 11/15
the sppyens st 96 fudhirdberca 88004/ 009497 fabricating a
conpensation sheet, wherein the dinension of the
corasearhingdhe egraransation shpet a5d the base platg byjoining thetsompensation
area; and assenbling the conpensati on sheet and the
shedbasélepﬂliaiaebyf}mmaism]giattGhe conpensation sheet to the
third area of the base plate. 5 10. The nethod for
f Bb Mhe adeithvgl fan fabpic athd) andbpsikalditksdubstiate asclainpediadldim 9, wherein
claim9, wherein the assenbling step is achieved by

the £8&HDING: stdplis alhieveEsbshdigy, fabricating an optical
di sk substrate as clalned i n claim9, wherein the

aps GI?E réﬁ%dsﬁﬁ Pabkie at?tfé["ine&ab%qmtm uBSEAPYs clltgnecﬁnréﬁlfﬁ@ wherein

for icating an optic di s conprising t
' t t | disk
the 559%&1@%%&8@& gvcerg@% én?% I ngngrglpnl t:ﬁe oL)fi cal
b | ud t I
AR5 s A B o P
hoIe and incluyding a first upper surface and a

firs

| oviabricatipg 48 eptienb diskisubsirate witls a ceHer! Aplsuvaereny Ba. optical disk

surroundi ng the outer edge of the first annular area
subggrate inglgd¢sacl udi ng a second upper surface and a second

| ower surface thereon; the first Iower surface and

t he seg Ot amisrarsaufolr atamplimg, syrramdirpshe anter pdgend theacwhtral hole

the first upper surface being higher than the second

uppad isludiag e firangpdroufhdethndn firsf loweBéirtide Hed¢dn)gndir ea

on top of the second upper surface of the second
a second annular area, surrounding the outer edge of the first annular area and
including a second upper surface and a second lower surface thereon; the first lower
surface and the second lower surface being on the same plane, and the first upper
surface being higher than the second upper surface; and
forming an information storing area on top of the second upper surface of the second
annular area.
13. The method for fabricating an optical disk as claimed in claim 12, wherein the optical
disk substrate is fabricated by applying injection molding method.
14. The method for fabricating an optical disk as claimed in claim 13, wherein the
information storing area forming step comprises:
forming at least one recording layer on top of the second upper surface of the second

annular area;
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annul ar area. 20 13. The nethod for fabricating an
optical disk as clained in claim12, wherein the

woOpiotoed433 di sk substrate is fabricated by appl BECTGS2004/009497
i njection nolding nethod. 14. The nethod for

fahricatin tical, di rredl cl.ai m
wndvarine ¢ R SRag BveEh s RGBT e ine i &
conprises: formng at Iea reco ding |layer on top
of X ?Wé“%é@&ﬁﬁal%‘dé)‘ergﬂrt?pa%éth%f AROL@¥Ed 25 annul ar
area; 12/ 15 WD 2004/ 095433 PCT/ US2004/ 009497 form ng
a 5¢ She methodror fapeeating an@ptiedl diskesslaimed it claime 13, wherein the
recording layer; and formng a protection |ayer on top
infoofiationetarmil apeat ﬁounidgas@rqonmseSTh e method for
fabricating an optical disk as clained in claim13,
5 whebiing & ifiest digléqricrbdyeoon ®bof tiregeadmiupper sirfige oF e second
conprises: 5 formng a first dielectric layer on top
anm@r &k second upper surface of the second annular
area; formng a recording layer on top of the first

di @bt h fedoRRE layef O W e RCAIBRfThRAL T © 1 ayer

on top di ng layer; formng a heat

di ngrlnﬂggalg onﬁ@élecgﬂc 5 F c?r{ to%l?)? 1%%8?&81 ‘gt%b@ct ric

| ayer f of the
het di ssi ote tion

i p
aferigg B Y Fiver 88 fang R Bl IMRE nod
for fabricating an optical_ disk as clained in claim
10 12 fogpiag aireflechian éﬁysbon P ofdbs heabdsigatingdagssi idal  di sk
subst rate includes: fabricating a base plate having a
t hifeaniag e prefeetion lpyarontomeetc reflvetien layethe third area
15 and the fourth area have the sane thickness;
fldbr Thamethgd dorcfabpenimgtan @ptist desk, as whatned m ¢len 12, wherein the step
di mensi on of the conpensation sheet is the sane as
of fabkiaitingfthé bptidahdisk sabstate idciddes:
fabricating a base plate having a third area and a fourth area, wherein the third area
15 and the fourth area have the same thickness;
fabricating a compensation sheet, wherein the dimension of the compensation sheet is
the same as that of the third area; and
assembling the compensation sheet and the base plate by joining the compensation
sheet to the third area of the base plate.
20 17. The method for fabricating an optical disk as claimed in claim 16, wherein the
information storing area forming step comprises:
forming at least one recording layer on top of the second upper surface of the second
annular area;

forming a reflection layer on top of the at least one recording layer; and

25 forming a protection layer on top of the reflection layer.
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assenbl i ng the conpensati on sheet and the base plate

by joining the conpensation sheet to the third area
woboothessbmse plate. 20 17. The net hod for fabrPCEUSING4/009497

an optical disk as clained in claim16, wherein the

iy [ Lpg:.ar : i ri ses: .

1S EPEBIeLN, (B ki gl R SRS B 3 5 i the
- r_surface. of the second annular area;
mfoﬁ%ﬁﬁ’ﬁ%&%?&ﬁ féélfl}rl&nStﬁpacfglrp%gﬁs‘t op of the at |east one

recordin ayer; .an 25 forming a protection |layer on

! ogimng A arstibctt Bvef oy 6P oT e Eorbiepanar s 5 the second

PCT/ US2004/ 009497 18. The nethod for fabricating an
anny¥i3red| disk as claimed in claimi16, wherein the

information storing area formng step conpri ses:

f oferntigg a re¢dording diyet ertopiof theofjist diekectriopays; t he second

upper surface of the second annular area; 5 formng a

r edomingg stcanddidecttiofayefort top of thextcatimpgasyeri ¢ | ayer;

formng a second dielectric |ayer on top of the

r edorintlh @ heayiessipatih@ldyenéh BphEdic Bteid didleb@ thyyer on
top of the second dielectric layer; formng &

r efibetihg @ PeflcRUEH 1898r SPRPF iRl GaS Qi@%’%&ﬁ%ﬁg layer;

and formng a protectlgn 'ayer on I:t)op 0

refehffihd QBrdtdi®h laykton Yop of the reflection layer.
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