;]17e3e)L) I | 476T4< ETCHED MOLD SURFACE FOR USE | N MAKI NG LI GHT- READABLE
DI SCS Background of the Invention This invention relates to plastic
Jinformation 5 discs such as digital versatlle dISCS ("DVDs") conpact di scs

- €bs*y—conpact—discTread=onty menories (- €DROVE* ) —andt fland
nore particularly to providing an inproved aesthetic appearance to surfaces
of such |ight-readable discs. 10 The informati on storage capacity of DVDs
is large, in part because a DVD conprises two optical discs (each like a CD
but with even greater information storage capacity) secured
(see, for exanmple, U. S. patent application No. 08/579, 302, ,mmﬂnlmammm
Decenber 27, 1995, the entire contents of which are hereby |ncorpor
ref erence herein). The large capacity may be used to record novi &¥%and
other simlar real-tine audiovisual programm ng on discs. The nakln of a
DVD i nvol ves many 20 manufacturing steps during which a surfa
or one of the constituent optical discs can be damaged. For
or the constituent optical discs are normally handled with one ornnmwﬁ
suction devices - 2 between manufacturing steps. Wien a particle, such
as a dust particle, is squerzeED et esURFARCYIFOR WFE | cal di sc surface and
t he suction device, that IsuMAXINGTAY GHE -READRBNE DISCShe suction device
noves relative to 5 the disc surface Al so, a suction device may grip the r
surface of the optical disc before the disc is conpletely hardened. In that
case, the suction device may | eave a mark on the surface of the disc where
the suction device was in contact with the disc surface. 10 Such defects
are especi al nat i ceabl e when the surface is coated with a reflective
mat eri al , sé%#i%gLégﬁgféfigg%ggﬁﬁﬂu%ﬁg%h provides a striking mrror-1like
finish. The mirror-Iikehifs mrsjferrml;omlmimeccaqﬁidwlqomiﬂmamm ng
manuf act yr e, ,.sucti on.devi ce eat edly pi.ck-up,, %R&1 | ease a %
However , é:H‘EtGr?e d‘]&:assljr a}JB oGt T rﬁf e(ci al i/%v(/hecr? e I|zed
the mrror - |diexssurGis )yaycomdes tr ei:esase:aa‘d-only memories ("CD

ROMs"), and the like, and more particularly to

providing an improved aesthetic appearance to surfaces
of such light-readable discs.

10 The information storage capacity of DVDs is
large, in part because a DVD comprises two optical
discs (each like a CD but with even greater information
storage capacity) secured back-to-back (see, for
example, U.S. patent application No. 08/579,302, filed

15 December 27, 1995, the entire contents of which are
hereby incorporated by reference herein). The large
capacity may be used to record movies and other similar
real-time audio/visual programming on discs.

The making of a DVD involves many

20 manufacturing steps during which a surface of the DVD
or one of the constituent optical discs can be damaged.
For example, a DVD or the constituent optical discs are
normally handled with one or more suction devices



- the disc nore difficult because the suction device cannot vent quickly.
Furthernore, the netallized 20 coating nay al so tend to increase the
_attractive force that results froma build-up of static electricity. Stil

d[10 C PDT ODIT € a 0y JdlUve Sy d C c dppedl arnce 0 a -3
unevenness or voids in the adhesive thaf i's used to secure the two opti cal
25 discs back to back in the DVD. This type of defect tends to be nost

noti ceabl e near the center of the DVD where no information is recorded and
where the conpstiddieRtarRtd GRlr NS G RY. Nathehe amplaaldii-aed. sThus assuch a
defect beconmes clearly visible through the 30 snboth clear plastic of the
consti tuent GoptistalPaditscd.e | i Svisaesiechestiregoirig PVt oFs &t i6ilect of

this inventignd gudde N tndved eiRed cof, WBladi RGrface3madn opti cal

di sc, especially an optical disc that will be used in a DVD. It is a nore
particul ar &1 earadiches 4 mhentSuet 1108 Fravicee M@ Viest Red 26f. ifolt® ng an

optical % dig 3o ddhat,sybgequentshandlsing ;06 Wash A §6y $Aigcidhd ated. |t

is yet another object of this invention to provide DVDs 't hat "have an ’

i nproved aestHEdAe AfpddrcamidiCel Sumrag lor et i@l fiém ilon These and ot her
objects of thgdinMeNty on & ARCCOMR] 1378 dalk ACGordantcs ;W kidNePrincipl es
of the invention by providing nmethods and apparatus for manufacturing
optical di sé@%dadvat paaitorrd dhea Farfmag ofs tisadids mdeeorfthd n

i nformation (it sthalaarie SURILGh (Qrdaraag ity icng handl ing Qfed hat wll
reveal defects In the adhesive used to secure two discs together in a DVD

are roughfenéd@o Ge@Ctshayr sharPes ifaldst ¢ tdpselancdaphitédle massacsr at

least makes il£$$,2Q NoLitgeable AUALGREH AR Aihase HiFC O in@As 107 adhesi ve -
' defects behind those disc portions. A DVD includes a first optical disc
and a seconddtingal Wiisth MHERoHAsfs 1heé topthiied Mdirgey Hdde Firgieh -si de and a
back side, the back siggs fr tdie fiigeste 120 ANdh-32¢a00 dashs Beidigesecured to
each other so that the front sides formrespective outer surfaces of the

DVD. At | easirdnemf the igidepraffagtains, tshetdpn c@lvidiescs has a roughened
surface 1por i, RENerAklLud haly nughened syidace afdien hasmd
substantially 30 uniformroughness to mask nanufacturln%e rregul arities and
provi de an &€t HHtSCHUBL afec dpt @ice Bppeacake®eciad ly ghen ~ zyo2

metallized, the mirror-like surface may make release of

the disc more difficult because the suction device
cannot vent guickly. Furthermore, the metallized
20 coating may also tend to increase the attractive force
that results from a build-up of static electricity.
Still another problem that may adversely
’ affect the appearance of a DVD is unevenness or voids
in the adhesive that is used to secure the two optical
25 discs back to back in the DVD. This type of defect
tends to be most noticeable near the center of the DVD
where no information is recorded and where the
constituent optical discs may not be metallized. Thus,
such a defect becomes clearly visible through the
30 smooth clear plastic of the constituent optical discs.
In view of the foregoing, it is an object of

this invention zo provide an improved method of molding



- - 4 A nethod of making a DVD in accordance with this invention includes
roughening a section of a first nold, nolding ' a first disc wwth the first
‘mold so that a side of that disc has a roughened surface portion, 5 and
ecuring w adhesive e back sides o Wo optical—di —RrEber iy,
roughened section is substantially uniformy rough, and nost preferably
roughened by el ectric discharge machining ¢"EDM'). Further features of the
invention, its nature 10 and various advantages, will be nore apparent from
t he acconpanying drawi ngs and the follow ng detail ed description of the
preferred enbodi ments. Brief Description of the Drawings FIG 1 is _a
sinplified cross settirepaldivicewespestadnyi BRusPtacpvedDVD tBRFRHIAom t wo
optical discs g@dg LA agcardance with this invention. Vertical dinensions
are exaggerate reFative to horizontal dinensions in FIG | to nake certain
features of the structurétmdseavingrpl par2ocpiler 2bjsch efnhifi ed secti onal
view of one hakbyeheaBnl Lbustbatbieampbdnysed t 80181 f,a0,08bkegk di sc in
accordance with this invention Again, vertical dinensions are exaggerated
rel atlve toShodiizensal tiarensbeaguentFhend2ings5of| Gha8 désg denplified
el evational vi y trative optical disc nade in accordance with this
i nventi on. DetggkgglkéégﬁTption of the Preferred Enbodi nents For purposes
of illustration, the invémstieny80 whblthbs dederitbed thishényentérn 6P its
appl ication {o,digh bl pygksahbkendiecan( iR by WBLEReRsE also 23 S E
appearance.

10 Summary of the Invention

These and other objects of the invention are
accomplished in accordance with the principles of the
invention by providing methods and apparatus for
manufacturing optical discs so that portions of the

15 discs that do not contain information but that are
subject to damage during handling or that will reveal
defects 1in the adhesive used to secure two discs
together in a DVD are roughened so that they have a
frosted appearance which masks or at least makes less

20 noticeable scratches on those disc portions or adhesive
defects behind those disc portions.

A DVD includes a first optical disc and a
second optical disc. Each of the optical discs has a
front side and a back side, the back sides of the first

25 and second discs being secured to each other so that
the front sides form respective outer surfaces of the
DVD. At least one of the sides of one of the optical
discs has a roughened surface portion. Preferably,
that roughened surface portion has a substantially

30 uniform roughness to mask manufacturing irregularities

and provide an aesthetically acceptable appearance.



- 15 20 25 30 sonetines referred to as digital video discs. It wll be

under st ood, however, that the invention is equally applicable to other
.types of information recording discs, such as CDs and CD ROVs.ZBIS&? fgyshows
T a.cross-section of DVD 10, which inctudes firTst optital-disc20-and-second-—-
optical disc 30. Optical discs 20 and 30 may be transparent plastic, but
could be any substantially transparent nol dable material. Optical disc 20
has front side 22 and back side 24, and optiscal disc 30 has front side 32
and back side 34. Back sides 24 and 34 are secured to each other, usually
by adhesive 40, so that front sides 22 and 32 formrespective outer
surfaces of DVD 10. Then, a%ge i nf(gr rEati n _recorded .on backﬁ%i des 2 hand 34
is |ight-readabl e through %t HE BH%er SIS Sof ‘4 $&5 BEHTFSE &R

prot ected from danege rowd tnigorusien addfuda\D rHhghidovienera, sthartiing tdfe arahiufstct ur e

of DVD 10, including the nanufacture of. indi.vidyal tical discs nd 30,
the optical di S&Olr?gy Hboe‘tzcgiarﬂ?q Vi sfitlﬁ gé“&%%%ar&%u OgLéjsescfui t,
especially on radisildey dihngratpatitsoons: 26 avh@ferasd swadiald ypatttiem,porti ons
28 and 38 of optical discs 20 and 30, r.es tively. \Wjle such damage does
not conproni se ortaHce 9 i”‘flatﬁjafcgbegsr]ﬁ’dégecg‘r‘?e\éféﬁ‘t ﬁét(%‘%s a?p%g:é\wance of a
gonventi onal DVth(?jdHﬂ &Iﬂsbbs .Unmbl 1(;% \t@i@&duyﬂdi&cacﬂm'i\cﬁ hiet }Neeﬂ
isc portions 6 and 36 nay be visi and unattractiv especi if the
back Sides of t Hels RITIDNS 4L HRT et Id T ed 0 fosin (et i
conventional DVRouwwerel b {42t Aeiiydianes: Wddnhimieigor @M )i.nvention
has a roughened surface on_ at .| eas ne side qf at, |east. one .of opt.ical
di sc portions 26 and 36 a}djlrotrhepror%eiagtﬁ’sl% anngtl'f?S lrrbver%slt?r}mﬂﬁffsaffa\.ﬁq%
irregularitiles ighd Risrious advantages, will be more apparent from the

~3~. ~' 2~01

- 6. ion of th D th by. i.np th
overal | appemp%wwﬁ)%@o%eaff%%ﬁﬁgﬁ%&%ﬁ@%ﬁfv mas have a

substanti al | y unidsaarmgtoughnes ssheorpridte rodd hessi inde. vari ed sonewhat to
forma design. 5 As used herein, a surface that has a substantially uniform
roughness is any surface that has randomy distributed m croscopic

irregularities. Hrieffrmdd oy idthieod amheneddivigur face portions are

provi ded by electric disc e machining 10 f(deeE ') a correspondi ng section
of that disc's nold with 1ectry & di Gﬁgc‘)rﬁsﬁes(es%&ﬁp thove

avai | abl e friom Sotliaak QaystdakiveofDWanagaws] fhaparwo KPMicsia dursaness t hat
i nvol ves applyin potential  difference between an el ectrode and an

el ectrical |y 15 TSRIGEL | Ve WU B ob o Do o BRIt oi St

t her ebet ween. ThenamsicinDfatdexti godhargel agdlatsivd e warkipiceoes lcauses t he
wor kpi ece to be machined. Diff nt. roughnesses may be achi eved hy varying
certai n operati n%lanbeaﬁsajr%fserjsrf Eg‘{jgh a9 ﬂréaq?ﬁa&ﬁﬁttf‘de' and 20 13 M- d:ébeendence
of the electric guotentiad mase weldikalse t he el ect rode-wor kpi ece di stance. One
wel | - known |, roughness sc jointly developed by the Society of Plastic

| ndustry anc? Cgoci ety of P?%a&'l gi Elnsgianeselrmsplilstejt%dg S'QSPIlloﬁf’é' vs]tea“naoaéroaonsecaI e.
According to thismalsttalf,ar?5i bl ystefaried noughreess i aboutarSRIYSRE #5,

whi ch approxi mately carresponds to a .oughness .of #S-2, asured on

anot her roughnescgl%%a]%e %%??Pnéejadq%ey ‘%‘o{d} (L:‘%]](?o.l,%\%[‘br.‘“rh'e ?%{lag €ned surface
portions may be Btpraad dedneamyidres ee o dxeurdtace of lanwoptical di sc
where informatiqgn liisz nﬁ)tafegfnrldﬁadio FSI C:SL% #Gan 3 show di fferent portions of
optical discs t N b rougehe%ecp according to this invention. For

exanpl e, 25 FIG. 3 is a simplified elevational view of

illustrative optical disc made in accordance with this

invention.

Detailed Description of the Preferred Embodiments

For purposes of illustration, the invention
30 wi1ll be described in the context of its application to

digital versatile discs ("DVDs"), which are also



- ~~35~~ Q02 FIG 1 illustrates that a roughened portion may be
provi ded on either surface of an optical disc'on a region that extends from

Jradial inner edge 21 up to any radial position at which i nf o eitEPolill s

“~Tecorded.” 5 Typicalty, informati on s not recorded ¢l oser than aboot 23~ —

mllimeters fromcentral rotational axis 15 of optical disc 20. Simlarly,
FIG 3 shows another view of an enbodi nent of a DVD nade in accordance with
this invention. DVD 300 includes roughened portions 310 10 and 340 next to
radially outer edge 305 and radially inner edge 345, respectively. Portions
310 and 340 are surfaces that may be handl ed by manufacturing machi nes and
are particul arly suscentl blg Lo mmaul act wikng,deleabs. e oughensd,
surfaces mask these detects, thereby pr8V|8|ng an aesthetically nore
accept abl e appebranceeraAsoexpl diowedemnpr &hidl thebehywntaonefilseerived lyoat i ng
may be deposite .t rouygh S e _ROorLtli .t he i di sc. The
reflective coatgﬁ§Eé6g§é§ gg ?ﬁggganékgétggié%kggggkgégcgggggﬁghﬁnfornation
beari ng porti ondafscishe sdicsc acsadls andalChnROMis)., or it may be any ot her
coating material (such as int). ., Any nu r, _of .erials vi.-ng dif.ferent
col ors may aPso be disposgﬁﬁdnﬁtﬁgowéuﬁhgggéspgﬁg?gﬁnt%ffg}n1é@Vog ﬁF%ZS
artwork as wel | inAlnelsod iirs tacparidadceiwict B0t bng isecent optficalnaki ng DVDs
with at least o roughen rf.a rti-on. i.s -no escri : scri bed
above, conventigﬁgf B%Ds %§§§%%ﬁrﬁgﬁggi 8 g&?fé@eﬁbghig §?§%§8é?ggﬁed from
conpl enent ary smpietshisecbudnsoafldt be emlyd subedant ik tthrendpscent
Unfortunately, thes ircarlike.DVD sur.faces .make -a C ic.defects very
noti ceable. A n@?ﬁggbg%c%% Fﬁéatd tﬁ%glfﬁgeﬁﬁg%nﬁgsgés %iggksgl%%O%%_ g _a
nol d secti onOw hdabralglsened 29ur ade cpticatl @iskodOhhsur ffacat sadehd? t he
nol ded optical disc,has a.comlenmentary _r.oughened_surfa partion. sone
extent this net 8& Qggiaﬁﬁg§g§4bee%a knfﬁ%ﬁ%d?qsgnﬁhg45%%Fs%3§g?§9 %gre may
be sonewhat abbrevihated.er,nuaukillst byt ephea iser 8¢ e see thiaan fabona nol d
conponent is roughened,, preferahly until that section is substantially
i Tornty rough AE oA A 68 TRsPa gy ey rcide L oeat et y of
conponents, inchwid Ag .10 Taxinal layyl dodbedapinah r2icoraed spr backushi ng 220.
Stationary ruyshi 30Q,, stamper .24Q,. anper | d 5 f emal shi ng
260, nirror1§I05E%f%0%4sﬁé%g§% ﬁ%lgégﬁﬁiﬁﬁgfgg?ea%éréﬁ SoF?erpﬁﬁg 90 are
all nount ed ar osnd fpuech ol @isad B0skinag 322@ndTepgettkert edl 3 romanjpeagsur f ace
242 of stanper - St er er, .sur 2 | d 2 i
surface 262 of %@%ﬁp () Opfgn “oitdck @%&%gég’2%;rg§gb$§€k%%?ﬁ%%§gkgg
maj ority of theogubVaced Gar eadlmddoumt dtte wiahh froltier plfasnidd vdauiadg nol di ng
that forns the i.cal, di.sc. Iy, st _of sta r.surfa i's
used to record %%fSgﬁétg%%%gn%ghg%%ggﬁxsﬁ € gp%ﬁﬁéldgggfssoa n%%c% € unused
portions of 29ur fvase 272 dalvatgear & yoprosifiee turisgd egodpmens , ofe spaicfiade y242

nax be rothene%na%%%ﬁ hQ% H%n%&i%JrQﬁ%%%i%%'a%@i%6i%nd radially outer
portions 28 and 38 of optical discs 20 and 30,
respectively. While such damage does not compromise
performance, it may degrade the aesthetic appearance of
25 a conventional DVD. Similarly, unevenness or voids in
the adhesive between disc portions 6 and 36 may be
visible and unattractive, especially i1if the back sides
of these portions are not metallized.
In contrast to a conventional DVD, however, a
30 DVD in accordance with the present invention has a
roughened surface on at least one side of at least one
of optical disc portions 26 and 36 and/or portions 28

and 38 to mask manufacturing irregularities in this



25 because, in order to provide a substantially clear optical pathway for
reading the information recorded on the back side, the opposing front
“surface of the disc (which is formed with mirror bl ock surfac§§§%2)0 houl d
"7 not be roughened.” "Any ot her” surface of the notd-in 30 contact &wi '%
.nolten plastic, however, may be roughened in accordance with this
invention. In particular, surface 252 of stanper holder 250 is
._6_
~ 2~~EQLDD-~- g _ preferably roughened in accordance with this
invention using EDM In addition or as an alternative to stanper hol der
surface 252, an | di_.ng rface sectl in_C ttswth the
optical disc ma O%%qgéugﬁeggg Pﬁ%é€%§r§g%%§g%i?ﬁgkﬁpg %ﬁ&e%&%%%}lFor
exanpl e, FIG 3agheasaone sifdehef pactypitcal Thpt roakbhensd tshatfafer ns hal f of
a DVD. Disc 300 .cent r al reur I; I I 40
stacking 10 ringgggégﬁcéﬁ rgﬁggegonggﬁgngéggﬁgnEgigggghgggébggSgdr dce
portion 310. Porthieomsoudbdemisd md40 benyalve edosghembd ti foadogmdandesiignh t hi s
i nvention. Rgughened portian_ 39 r..3L0 o i.S 0 1 nd to an
| nner or outgr gﬁr&&ﬁ%e&&ﬁfﬁ&V %d§8r§8gfigﬁg§f%f§ gt%ﬁ%é%%%ig%gg mrror
bl ock 270. Al sounidogiered ghartsison s340 ymayrcdaceespandhbe renglheded surface

252 of stanper hol der. Q, hened .sur.f .Qf. _bushi ng 260, or
roughened surfa% S§§ibé%e§u§%%%§ f?g}%Tﬁé%%§§ﬁg%&géfgrocation, and exact
roughness of the 20 rougheémredesatiliyon they rbaghehect ed sas stesiarced. 1 n a
second step, after.a section_of the ld I is roughened, an_qpti. disc is
ol ded with o GUGHERTE S RES pare BY EhaC Eor: eonds oo "R indghened
nol d section0 AndEDaf't) e heirmgspoindedg tskeet2bnbadk thiade dafsct'lse moptd cal di sc
is secured with adhesive.to.the ck.,sid f t her_ disc. scri bed
above, both disgé%%aﬁnb§l§F§§ﬁ e%iﬁQﬁ%rQ%uéﬁgﬁggepgFP%%n%Sa?%@%%ing to this
i nvention. Prefeavabllybltehe roac s osiidés Cof. ,t Aeddi, sof Keeageeur, ed aaget.her
wi t h adhesi ve. n _thi o oL (o) d _partions substantial l.y masks
any irregularit%%glfﬁ Fh%rgg%ggi&%thgggﬁg§e§t%@%ﬁ&%éga%pggiettﬁg&gh t he
transparent pl astiifCetiesce Begwaehhao rbye cftaodee anidnahnudd ecaatiicrg ltyhe

r oughened + 3 ;. ~~ 2002 - 10 _.surface portians f.are,.t ck sides of
he dt scs ard SERTREEE I WA HE i aGr SPUST CHEC e FOregsrs i s only
illustrative of thee opeitneigpl.es Tofe tilmpsdtnwentthendischarge against the

workpiece causes the workpiece to be machined.

Different roughnesses may be achieved by varying
certain operating parameters, such as the magnitude and

20 time-dependence of the electric potential, as well as
the electrode-workpiece distance. One well-known
roughness scale jointly developed by the Society of
Plastic Industry and Society of Plastic Engineers is
the "SPI/SPE" standard scale. According to this scale,

25 a preferred roughness is about SPI/SPE #5, which
approximately corresponds to a roughness of #S-2, as
measured on another roughness scale defined by Sodick
Co., Ltd.

The roughened surface portions may be

30 provided anywhere on the surface of an optical disc
where information is not recorded. FIGS. 1 and 3 show
different portions of optical discs that can be

roughened according to this invention. For example,



5 and that various nodifications can be nmade by those skilled in the art

wi t hout departing fromthe scope and spirit of the invention. For exanple,
“the various dinensions and materials nmentioned herein are pHﬁ(ﬁ?éGEPbMﬂ
‘ot'her " di mensions and material's can be 10 used if déesired. ~ 2 3°S E'P 2002 "
--11 The Invention Clained Is 1. Adigital versatile disc conprising a first
optical disc and a second optical disc, each of said optical discs having a
front side and a back side, each of said opfical discs having a radially
outer annul ar portion on said back side, said back sides being secured to
each other so that said front sides formrespective outer surfaces of said
versatile disc, ereic o] f _saj Lal arer nul.ar
portions of saig$gfr§tQégpfégs§gfsgﬁﬁgsaa??ggé%gﬁgdbéﬁﬁgggemggr#%on havi ng
a substanti al | ypuniviiderh poughhbss torfesk ménshacptiicadg disegoharities and
provi de an aest it cal C l.e e ce. . h Lghtal, versatile

di sc of clain11?§h%§§ikxggigﬁggﬁgﬁeﬁggﬂsggﬁggg 6ép?go§dg§ ?grkgd%érgh&a
nol d section subpddétlt poeli&édbni etdiwbchhar geframbhicabngis3reThedddgit al
versatile digc :laikm 2 rei .d.ro e a ti has a
roughness ofgabggpgggpﬂgPEWQEP?bgtiﬁg a%gﬁ?§|9§gP§§%ﬁ|§§8?§% gggglain12
wherei n sai d baekositdé$ arélsmeticed foomachnttrhér roktbhiadbésiexes 55 Tlie
digital versatil i . ¢l giym 2.t ur co i Skn e Lye._cqating
deposited on santhEEhggég égffaggﬁﬁéggﬁgh.ggg'Abnngw%o%hﬁgEF%gvg%%
optical disc, saifdaoptimbaldidiest bhdvenjva medet isi decandaackavkthi diissaid
nol d conpri si ng. er i a.s r. recarding.infar ion on an
annul ar portionlB e§§?8 baCE@éiggoo%nggpgggiggygé Bed ?OgtéoéngEEOZ -12 at
| east one ofiher andl d40ompanent kadingla paugheredes@806i andi madanflagt with
said disc for inparting a I ntary.roughe [t t ially
outer portion o?ng%degﬁchqu %%gpﬁSF V8$§¢|a?§?§9§ﬁér§?8 ggﬁdgggug &ned
section i s madesnodgkeby tekéctmaiycbdi sehdigd bachenufigct8rifigemaohdnet cl ai m
7 wherein said roug e ' has .antiall it r,oughness. 9.
The nol d of cIa9§§8g&%e%&?ﬁgégggr}guﬁggﬁgg%%%} igﬁ %gﬂgéﬁgégkﬁggo sai d
radi al ly outer deffigkdss.pofheomoaftheakd backKasedemetksahdsdi sefet@s, A net hod
of making a,di gl r il.e.disc_c Lsin i opt.i hsc and a
second opti%gl éﬁgkﬁ%gagﬁ%gﬁgégﬁd%gpgggéhggﬁgggl&a@?%ﬁ §%F§§%?g§?de and a
back side, eachapbesaidceptical discs haying a radially outer annular ring,
and each of said optical %ES%§.9 Eﬂ%df%gg%dfﬁﬁﬁ§‘%858§Pe%tkg%1”8qu?av'ng a
stanper surface for recording tnformation on sard back’srde and “anot her
nol d conponent soeftacg, sy thebdekosiides bei ngeseougedntd eacliaceher so that
said front side Lm.resp i r rfac o] i rsat.i i sc,
sai d net hod con%?%gﬁgé:%?oﬁéﬁeﬁgﬁg%%§sgggfdn gieage?ggggggﬁegéﬁkgggd
radi al | y out@r aanyubar thiengaser fracegsiofl saed ftior sbarespectinfermeltdoso t hat

sa“d section iSb%ﬂ@ih@”%%%&ﬁ%nu%%f%ﬁgi&i%%quﬁch as aluminum), or it
may be any other coating material (such as paint). Any
number of materials having different colors may also be
disposed on the roughened portion to form colorful
25 artwork as well.

A method in accordance with this invention
for making DVDs with at least one roughened surface
portion is now described. As described above,
conventional DVDs have mirror-like surfaces that are

30 formed from complementary smooth sections ¢of the mold
used to make the disc. Unfortunately, these mirror-
like DVD surfaces make any cosmetic defects very

noticeable. A method according to this invention uses
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10 axially located punch 210 and sprue bushing 220.
Stationary bushing 230, stamper 240, stamper
holder 250, female bushing 260, mirror block 270,
stamper holder ring 280, and support ring 290 are all
mounted around punch 210 and bushing 220. Together,

15 stamper surface 242 of stamper 240, stamper holder
surface 252 of holder 250, bushing surface 262 of
bushing 260, and block surface 272 of block 270 form a
majority of the surface area in contact with molten
plastic during molding that forms the optical disc.

20 Usually, most of stamper surface 242 is used
to record information on the back side of the disc, so
only the unused portions of surface 272 that are
opposite unused portions of surface 242 may be
roughened according to this invention. This is

25 because, in order to provide a substantially clear
optical pathway for reading the information recorded on
the back side, the opposing front surface of the disc
(which 1s formed with mirror block surface 272) should
not be roughened. Any other surface of the mold in

30 contact with the molten plastic, however, may be
roughened in accordance with this invention. 1In

particular, surface 252 of stamper holder 250 is
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109&&T()'T!\S!1Qﬁﬁé&.éi éuﬁéﬁo&ﬁﬁéuﬁferentlal edge portion of
15 stamper 240 and mirror block 270. Also, roughened
portion 340 may correspond to roughened surface 252 of
stamper holder 250, roughened surface 262 of
bushing 260, or roughened surface 232 of bushing 230.
The magnitude, location, and exact roughness of the
20 roughened section may be selected as desired.
In a second step, after a section of the mold
1s roughened, an optical disc is molded with a
roughened surface portion that corresponds to that
roughened mold section. And, after being molded, the
25 Dback side of the optical disc is secured with adhesive
to the back side of another disc. As described above,
both discs may be provided with roughened portions
according to this invention. Preferably, the back
sides of the discs are secured together with adhesive.
30 In this way, the roughened portions substantially masks
any lrregularities in the adhesive that may otherwise
appear through the transparent plastic disc. The

method may further include coating the roughened
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surface portions before the back sides of the discs are
secured.

It will be understood that the foregoing is
only illustrative of the principles cof this invention,

5 and that various modifications can be made by those

skilled in the art without departing from the scope and
spirit of the invention. For example, the various
dimensions and materials mentioned herein are
preferred, but other dimensions and materials can be

10 wused if desired.
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optical disc and a second optical disc, each of said optical

discs having a front side and a back side, each of said
optical discs having a radially outer annular portion on said
back side, said back sides being secured to each other so that
said front sides form respective outer surfaces of said
versatile disc, wherein at least one of said radially outer
annular portions of said first optical disc has a roughened
surface portion having a substantially uniform roughness to
mask manufacturing irregularities and provide an aesthetically

acceptable appearance.

2. The digital versatile disc of claim 1 wherein
said roughened surface portion is formed from a mold sectiocon

subject to electric discharge machining.

3. The digital versatile disc of claim 2 wherein
said roughened surface portion has a roughness of about
SPI/SPE #5.

4, The digital versatile disc of claim 2 wherein

said back sides are secured to each other with adhesive.

5. The digital versatile disc of claim 2 further
comprising a reflective coating deposited on said roughened

surface portion.

6. A mold for making an optical disc, said optical
disc having a front side and a back side, said mold
comprising:

a stamper having a surface for recording
information on an annular portion of said back side of said

disc; and
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7. The mold of claim 6 wherein said roughened

section is made rough by electric discharge machining.

8. The mold of claim 7 wherein said roughened

section has a substantially uniform roughness.

9. The mold of claim 8 wherein said roughened
portion is adjacent to said readially outer annular portion of

said back side of said disc.

10. A method of making a digital versatile disc
comprising a first optical disc and a second optical disc,
each of said optical discs having a front side and a back
side, each of said optical discs having a radially outer
annular ring, and each of said optical discs being formed from
a respective mold having a stamper surface for recording
information on said back side and another mold component
surface, said back sides being secured to each other so that
said front sides form respective outer surfaces of said
versatile disc, said method comprising:

roughening a section of at least one of said
radially outer annular ring surfaces of said first respective
mold so that said section is substantially uniformly rough;

molding said first optical disc with said first
respective mold so that said radially outer annular ring of
said back side of said first optical disc has a roughened
surface portion; and

securing with adhesive said back sides of said

optical discs.
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13. The method of claim 12 wherein said section is
roughened until its surface has an EDM standard roughness of
about SPI/SPE #5.

14. The method of claim 10 further comprising:
roughening a radially outer annular section of
said second respective mold; and
molding said second optical disc with said
second respective mold so that at least one of said sides of
sald second optical disc has a second radially ocuter annular

roughened surface portion.

15. The method of claim 14 further comprising
metallizing said second roughened surface portion of said

second optical disc before said securing.

16. The method of claim 10 further comprising
metallizing said roughened surface portion of said first

optical disc before said securing.

17. A digital versatile disc made by the method of
claim 10.



