;. ae3eR(Q . h6T87?2 B E EB 1003 -1 | NFORVATI ON- BEARI NG DI SCS AND METHODS OF
-FABRI CATI ON Background of the Invention This invention relates to ngBINﬂ
information recording media in the formof |ight-readable 5 1
information-bearing discs, and nore particularly to such nedia which are
made up of a front-side disc and a back-side disc secured to one another
back to back to forma two-sided stack. Light-readable information
recording media in 10 the formof information-bearing discs a Nm“mm
as shown, for exanple, by Kramer U. S. patent 5, 068, 846. Com*relr'\‘mmwnw“‘

- avai | abl e conpact discs ("CDS") and conpact disc read-only menori g e+
("CD-ROVE") are exanples of recording nedia of this general type. 15 Mire
recently, digital versatile discs ("DVDs") have energed wherein

| i ght -readabl e information technology is enployed to record novi es and
other simlar real-tine audiovisual programm ng (hereinafter "program
information") on discs. To 20 increase programinfornmation storage
capacity, information-baring discs are formed fromtwo discs (simlar in
appearance to conventional audio CDS) bonded back to back (see, for
exanple, Marquardt, U S. patent 5,729,533, entitled "Two-sided,

Li ght - Readabl e | N n_Recar dj Di, St 3 A BLhads
2 ~FEB 1f|03i§lﬁ—&%§rur% ARG g DIRE, Kt Mald

i ncorporated by refer encej. Rel atively | ong audi ovi sual progranms will not

fit on one disc of conventiqnal audiq CD size. As 5 such, the "back-side"

(i.e., the sedéfe P eI Btk of the "front-side" or first

di sc) of a information-1®ard ngviirsd amyredfdteds centiaifornspiddrover”

audi ovi sual program.informatiaon (i.e.. infornatiaqn whi woul d not fit on
rgr%élglf}l%%aofﬁat 'h(?n-%oeré[}ior%r%gggf) r #‘.’{bnlgethe formati on of

the front-sidéor

a one- pr ogrsamimffermett icom-Keder vyl arimatd orerhieard ey pH ol (U lar lexanpl e, an

i nformation-bearjng dij.sc erein only. the front-side disc in the t di sc
stack containg$ ub:rh ognreéfn%al i orima imoyn%? P sourgs% afsﬁcin%—lsylcf% adrﬂlasspé;raennw%l astic
disc (i.e., tbacdpaicd drougeduoead [towand igidtirearmaak reneacidetect abl e
fol |l ow ng rou%%r%{gpt 5@§¥dé4”§§§gkthe plastic disc) with a substantially
pl anar first surface (1.€., planar €nough to allow a |ight source to 20

di fferenti ate topographildahtfeastadadsl aiisprsedh wirvra aodatinnoimadiea plrasti c
disc as the dige rabal ey Jspnadded, Rl Le dde JId Sle sunfags, 15 @
second surface having program i nfornation Fecorded on |t€%y neans of | ocal
changes i n t hehgdivst arfosr efxantpd.esedonKramer U.S. patent 5,068, 846.

Commercially available compact discs ("CDS") and

compact disc read-only memories ("CD-ROMs") are
examples of recording media of this general type.

15 More recently, digital versatile discs
("DVDs") have emerged wherein light-readable
information technology is employed to record movies and
other similar real-time audio/visual programming
(hereinafter "program information") on discs. To

20 increase program information storage capacity,
informaticon-bearing discs are formed from two discs
(similar in appearance to conventional audio CDS)
bonded back to back (see, for example, Marquardt, U.S.
patent 5,729,533, entitled "Two-sided, Light-Readable
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25 surface fromthe first surface. Alight-reflecting coating (e. 9.,

-alum num is then deposited (e. g., sputtered) over the second surface é{h&
lightreflecting coating conforming to the |ocal changes of the secorl® FE
surface so that light is reflected back 30 through the disc in accordance
‘with the programinformation recorded by neans of the |ocal changes. Once
the front-side programinformation bearing disc has been fabricated,

one- program nf ornmati on-si de i nformati on-b_eg_;i_ng disc formation is Z8 FF
a 2~~3 - 3 conpleted by bondi ng a back-si de non-program nformation-bearing
- disc (e. g., a di sc vvithout programinformation such as a blank disc or a
disc with art 1.0 t nt s side
disc. This typ noEc eroed} alrrr}el n oonr%#?%ecgfegﬂln%} |]§% tg%éé got normal | 'y
contain a Irghtmm‘drqmtnatgad:datrmfesmrtdm)t bondi ng may be perfornmed using a
| i ght - curabl e bondi ng nmat C Lt L] | t hr ough
t he back-side plastic 10 laar’ll (jﬁ éﬁfld%ﬂy%%%aﬁgﬁ%%%%g&tgﬁr%gg t he
frontsi de di sc rivgcdlige drt CU’(ﬁ”IthJIEﬂTS of Iq@merﬂ'elfqrmﬂt i AP 0P nglz§henra

two- pr ogr amy NGB! 1AM Sidles, JfQnimald an- bedtd b dims d1or s¥agRberoa

i nf or mati on 715 "bear’i ng di sc erein both discs contain program i nfornation)
is forned, a |itdret beafd exft ithe ddaamig shea" b deipost t@S®h ®@fhea back- si de

di sc so that ProF AR ﬁfoqr_rgaetai eaclqbrcd%jas; Et?ftfé}{‘ é’@ﬁ’té)ﬁnre J(Pi'éveﬁ"

Irghtreflectrng coatrng nma e require pirt art”
previously i ncwnqrnbroa(t‘ecswablr qua:rgmanu S fqamatritors, (A2% 533Ln@¢mm@teer1

"Two- si ded, L| tio e c. St s And Met hods O
Maki ng Sarre") %ance plrio q{l@ seend% Cﬂjogi(ﬂ;-%pﬁ[aes é?%(e et al. US.

pat ent appl]jOcatJJrrﬁmmcat:L@B{-ble@,m@ danztcrtled 25 " Met hods for Providing
Artwork on Plastic Infornmmati.on SCS, Sept enher_ 6, which is
i Eriéie I%hﬁer rﬁr)atlorn s:ef% m%l ik slrdoqllaglg

hereby incorporated by r e I mage
i nformation i s icdtraiatecros itdee Jbﬁﬁdmsatd@rd-rkmarl(n@s dns&zd hireiexamphbet er m

"information," _unnmm 30 ref bot S ram. nf r reg Lon an i sual
i mge informati %n 1&?(%: r} beratr r?glnscce Sar t° n:lhyolt% rap‘Tf"nt g/\%r K,
and ot her | abeldd/sar na:rremeattrvm @15Regsaractil<essardianmetdmgltatm

t"E B 2003 12 4 L ISRBHARE o % RAtS B e P BEFSS LG #) of
t he i nformati on-ibear i rig adhspa nerdt etdmlg‘frdm -asli e i slcl gind ek - 56 de di sc
Typi cal Ty, 5 Wi g M s E oS SR D A lougn e
same injecti on tins dﬂ.mgstriacrdlrse:,) batth di st StianttiegdisherldrmaxcrEptet a
Eglaggkyng:g?né%%hggg%;gn€$$2%¥ﬂgwgb andﬂﬁhcv-5| e%glgg%SII ﬁ% Péla{IOHS
20 differentiate topographical features disposed on a
surface of the plastic disc as the disc rotates) is
: provided. Opposite the first surface is a second
surface having program information recorded on it by
means of local changes in the distance of the second
25 surface from the first surface. A light-reflecting
coating (e.g., aluminum) is then deposited (e.g.,
sputtered) over the second surface, the light-
reflecting coating conforming to the local changes of
the second surface so that light is reflected back
30 through the disc in accordance with the program
information recorded by means of the local changes.
Once the front-side program-information-
bearing disc has been fabricated, one-program-

information-side information-bearing disc formation is



10 on different nol ding machi nes may not bond together to create a suitably
flat information-bearing disc, causing rippling and buckling (this f@tpﬁmgq
is also referred to as the "potato chi p" effect) which reduces the

l.i ght-readability of the information-bearing disc. 15 A need therefore
‘exists for a nethod of fabricating information-bearing discs such that the
effects of variations in nolding machines are mnimzed. Such a nethod wll
al I ow bondi ng toget her of front-side and back-side discs to create a 20
substantially flat information-bearing disc3with i nproved

. light-readability. In view of the foregoing, it is an object of this
invention to provide substantially flat infornmation-bearing discs and

net hods of fabréeerlered oy emdiydor PaekTHyERt PBR-PRESEARAd ot her obj ects
of the inventi ofy, AlenACLHPbL SPEMy | 81 86CPE IgNLea vl Bet RetRbuRCpRbeganf the

c
invention by providing a first disc and a second disc. The first disc has a
first substantinisrpatier swekaee 300haukadieEoRl 8uftsCe%dbPosite to the

first surface. Jhg,seconthiss § AC6r hgenéisinbMEREARLDAN EBCRRdedromt-t Dy
means of |ocal changes in the distance of the second surface fromthe first

surface. A secontl®lidesEhi ckizis typrg ¢f EpepURBOIram-LREATPRELPPFst disc is

provi ded. The mg‘ﬁiéfsé‘aéoé’@pﬁ’éftﬁorxﬁé«'bﬁva«sbh@hhﬁ gl anght-third and
fourth surfaces. The Tourth surface nmay have second i nformation recorded on

it by neans of Jeotk8cEHheRating spethrtiherding Pax PeuPehfctPesce from

the third surfaggndhe segond-gi 514 SoEREHEIA L 81T hh8END §Cch@eldhat the
fourth surface faces the second surface. During information-bearing disc

formation, a fidBtteAmEnittinmg 1okt neirondheblite ngagkseids pPlagtisnstruct ed

general ly S in r : j d+hRekhkgetive
Opti cal Regigor d%? er. a‘ﬁl%% ﬁ?%?a%?g:r%?\%rﬁggég ﬁggb??ghf rgegdabl e

program i nf or netidm dexorkrerwwe | itierrtinmownl $8BhrBAL{eCting | ocal

changes in dist s fietween a first and a second 15 surface of the disc
covered with a light-Teflecting coating so that light is reflected back
t hrough the disc in accorthgited viworpreopmbyiafe TR bieRtrFbdefecor ded by

means of the 'qgféyoﬁmgﬁ@begpﬁée&pw gféf LRahPEe | néom%mat?sw ng

disc may sinmla 20 contain programintformation or sone other (e.g., pit
art, enhanded pieamimng bshofhrrebhi ko tdbI&g . contaiRhpFogsalures of the

acoompany| ng. dr e Has Gt R 1T na: doray | 6 DE-Geand SPRELAg muRE™ 1 Ne

pref erred enbodigregiiresited on the back-side disc so that program
information recorded thereon may be read out. A light-
reflecting coating may also be required if "pit art”

20 (see previously incorporated Marquardt U.S. patent
5,729,533, entitled "Two-sided, Light-Readable
Information Recording Disc Stacks And Methods Of Making
Same"”), "enhanced pit art" (see, for example, Parette
et al. U.S. patent application No. 08/714,302, entitled

25 "Methods for Providing Artwork on Plastic Information
Discs," filed September 18, 1996, which is hereby
incorporated by reference herein), or similar visible
image information is contained on the back-side disc.
(As used herein, the term "information," unmodified,

30 refers to both program information and visual image
information such as pit art, enhanced pit art,
holographic artwork, and other labels/ornamentation.)

Regardless of whether the information-bearing

disc has information on one or both sides, it is



Brief Description of the Drawing, FIG 1 shows a cross-sectional view of a
conventional one-programinformation-side informationbearing discy 830 BRG.
2 shows a cross-sectional view of a conventional

‘two- programi nformation-sides infornmationbearing disc. 2 8 DEB 2D03 FIG
3 shows a cross-sectional view of a oneprograminformation-side

i nformati on-bearing disc nade in accordance with this invention. FIG 4
shows a cross-sectional view of a twos programinformation-sides

i nformation-bearing disc made in accordance with this invention. Detailed

- Description of the Preferred Enbodi nents In order to understand how t he

present inventiqn inproves informatiaqn-beayl .di.sc, .f oy mat, {t,4S
first necessarylpgogﬁagﬁsﬁﬁngﬁﬁbaﬁégﬁV§ﬁﬁ4§%%a#g#iﬁﬁégiknééﬁxﬁééiﬁé Lcs
are forned. Wthbft hhe undersiaarnidntieariagprddlscenhat tthe ot oide

i nformation-bearj.ng disc.fabrication te i i appargnt, 15 FIG 1
shows a convent P&ﬁgl agr?epﬁrc%g_l’sgl%el n ()srcn%?‘lr}‘dd?#gﬁf\gk%érﬁ gcfonntl on&geaari ng di sc
10 conpri sing asfiitsbldi $da20 iftfverfartdmn-diede idigs c)i saxthesiyisablanded to a
second di sc 30 - di . _El G i1Jd:ust rat t CASSLd i ch
only one of %hegéQ?’V\g%%’ g:rggst Eﬁ@estanéi. s}?gjcéJO)SJlll&s% r?ge ed %g? pr ogéré]an%w

i nformation rectahei sgmeSenged tdionic @0 diwy e ahded,f dotdr tdiggdg fidbel i ng, or

| eft blank. Firgt di 2Q c ri.se t jald v S f1rs ce
22a and a secongoggl}:?‘%cre(%&%r%gt%a\% %él g?o%& atr?lllaelr% z)é'rnrratl o%%der{czr;reﬁ%% it
by means of | ocadlschaniieseX4ri,ndulee td stldmhe ofartifes iseconkswedrace 22b from

the first surface,22a. A_liaght-refdecti oat | is deposited. o
second surface 5‘9%. g f“&c?hq&?ﬁ\?e trio(gl%algqg%e%%rdg%raé%%i n (%r nd; “Ji%sn%es/fée
i nf or mat i onibeabnngidifeceh®, medddnd chazhid@si malyomedad Hond itrsfetdiesc 29).

Second dise 30 SRTELSEs SR Ay AR AD U e g and fourh
causing rippling and buckling (this warping is also
referred to as the "potato chip" effect) which reduces
the light-readability of the information-bearing disc.

15 A need therefore exists for a method of
fabricating information-bearing discs such that the
effects of variations in molding machines are
minimized. Such a method will allow bonding together
of front-side and back-side discs to create a

20 substantially flat information-bearing disc with
improved light-readability.

In view of the foregoing, it is an object of
this invention to provide substantially flat

information-bearing discs and methods of fabrication.

25 gSummary of the Invention
These and other objects of the invention are
accomplished in accordance with the principles of the
invention by providing a first disc and a second disc.
The first disc has a first substantially planar surface
30 and a second surface opposite to the first surface.
The second surface has first information recorded on it
by means of local changes in the distance of the second

surface from the first surface. A second disc thicker



| i ght-curabl e bonding material 40 di sposed between second surface 22b and
-fourth surface 32b. As shown in FIG 1, first disc 20 and second disc 30
have thi cknesses a and b, respectively, which 5 are approxinat%d¥F$@ jpame.
For exanple, for a DVD enbodi ment of information-bearing disc % g]cal
‘'values for a and b are approximately 0.6 mm Thus, the ratio of thickness
alb is approximately 1. FIG 2. shows a conventional two-program' 10

i nformation-sides information-bearing disc 10° formed by bonding a first
disc 20" (the front-side disc) and a second®di sc 30' (the back-si de disc)

. to one another back to back. As with first disc 20 of FIG 1, first disc

20" of FIG 2 conprises a substantially snpat irst surface 2 and a
second surface PR %%QlﬁbriFo§%§ﬁ1%ﬁfBFﬂﬁ%PSH regBFd§8C89d|% ﬁﬁﬁ%s of

| ocal Changes 2o ééhﬁ@e E’u§§@§ﬁ€19il§rhﬁléﬁ&@ﬂdtﬁukﬁaﬁﬁdZZburﬁ:fnomthe first
surface 22a'. A I| t-refl ecting coating 26" 1s deposited over second

surface 22b'. 2%M ¢%$n1c%h%eﬁ@?%ﬁ%lS?ﬁﬁaﬁﬁoﬂ?&nP?HFoPﬁEPPSnS|des

i nformation- bea{ﬂlf@rﬂéﬁfoﬁ%ecé?&@@doﬁ' 8¢ B9’ mbsnbBobdedotalf ichshgdissar20',
second di sc 30' rising su stantlallgésnnoth third sugzaggﬁa a' and
2

fourth surfate %@% %E?P?% ¢bubh® SowrkResushace Erem ¥ th surface

32b" of F|G-32§E¥Eé&@9raﬁhén§@éﬁﬁa'@Dséeﬁgrgéduﬁédltobthﬁe&ﬂ&sQfdﬂyﬁﬂ
changes 34' in the distance_of fourth_surface 32b; fromthird %urface 32a

(as second di sSB0tha% Bher bYrERR i FPbEABEi BACBEaFRRgSEFSRE. SHAdAC onal |y, a

light-reflecting coating Sfring SRfEERAEIbAApEYLInGCEQRE surhaeecdzba As
shown in FIG 2, first disc 20" and second disc 30" haye thicknesses ¢ and

d, respectlveIyfl§ﬁﬁcﬁ#%ﬁel%p5¢%x+%%@§m?t%ﬂ% BgREINEoF1IELakSl e, for a DVD

enbodi ment 1qf '&Ez@ét’%é@@d b&@xﬁéﬂ&lﬁysgs 1Qhowp&ﬁakram8r8UF§B 2803nt8_
values for c and d are approxi mat el mm Thus, the ratio of thickness

c/d is approxi @48 Q46A%n%¥ﬁ%@ﬂlﬁ¥¢ft§C91V§nOPFFG§ir§?F9€ Carrier.

One'nfor”at'onfﬂfkffi?é%rﬁﬁéé”kﬁﬁ¥@f89edh§§ 19gnRdechhabilaCeRbgRBRE W th
this invention has a first disc 20 (the front-side disc) and a second disc

30 (the back- s.ldéf%nr&%t)l%na%p%e%r@na%th@rtbacknwnbééﬁhlpnrsife Gi-sc 20

and second di sq R} hauead §k%5§§§t§nc@nlge@weefxe§p?QEb’e{eEMd wheeeohq i s
slightly Iﬁ&ger than a'. 10 exanpl e, for a DVD enbodi nent of

i nf or mat i or~bedFYHP R st 1@18 s ersewevad uesthop blgaﬁarsfls%mg

appr oxi mat el y Qs tHRRNh Otﬂafmllél?ﬁp§§ti’é’?ié!ctgéuﬁackhghf:@hgﬁ @het hi ckness
a'/b" is less than 1. First and second di scs 20 and are

i dentical to fiHsiC 1 ARCSEIHHE df sk ?@eahﬂogéaﬁle?@¥mit&PPh t he

exception that fdwerddd %Qfméﬂﬁ§k@§5@1@ 1bcafoknthgesibodirgenteebnll G 3 is
| ess than the ratio of thickness a/b f the enbodiment of FIG 1. As shown

in FIG 9, an|qH§EH%QH§QE3%Wﬁpﬁmﬁﬁ¥ﬁQw?@ﬁ¥bﬂgs¢H%§ PRYof FRL L8R Bear i ng

disc 10 " mrde doh@RaePEhsRan 1 d St 1dty ot | obmdastReti 181 gdi Sp120”
(the front-side disc) and a second disc 30 " (the backsi de dISC) bonded to

one anot her ba@QHRJQﬁRﬂPCQQ;E#ﬁwﬁFWn ®r Qokog¥F2PRICJREEWODK) and second

disc 30' 25 have thicknesggstier atkh€lires 65PEEhS VELYenWISAE disi Sathirght |y
| arger than c¢'. For exanple, for a DVD enbodi nent of i nf or mat i on- bearlng

di sc 10, prefeﬁﬂQjWﬁﬂ%R%§f%ﬁv%ﬁt%ﬁﬁﬁch%%éb%d%QB%lﬁﬁP%F9né 6rath khe o.
mm respectivelgscoliany e ddwithd ddv ckieSsoLidWing detailed

25 description of the preferred embodiments.

Brief I s f the Drawi
FIG. 1 shows a cross-sectional view of a
conventional one-program-information-side information-
bearing disc.
30 FIG. 2 shows a cross-sectional view of a
conventional two-program-information-sides information-
bearing disc.



30 is less than 1. First and second discs 20 " and 30 " are identical to
~first and second discs 20" and 30" of FIG 2 with the exception that the
ratio of thickness c'/d" for the embodinent of FIG 4 is less thaggh@BZﬂﬂ'j
ratio of thickness c/d for the enbodi nent of FI'G 2. 2 ~'~~2D03 _ g _
"The added thickness of the second disc (the back-side disc) of the
enbodi nents shown in FIGS. 3 and 4 substantially elimnates the rippling
and buckling problens often associated with bonding two discs forned 5 on
different nolding machines. It will be undefstood that the foregoing is
only illustrative of the principles of this invention, and that various
nodi fications can be nade by those skilled in the art wi thout departing
fromthe scope and i 10 sPifit3oshoWe BneEREEORECkdPnakaifpry, ofhé WS ous
di nrensi ons and Lal Loned_ i E L : bt
di mensi ons and §g§§%%glgng§g&%gggge§§?§ ggg??g§?§8ﬁzbgﬁg1%58d3%%8%§gﬁc)
VWhat is clai nedinsac¢ordancaf githt tbhsr @8¥eBLAGNARdi um conprising: a first
substantial |y transparent pgiscy hQMbwg 2 Ek&é&-ggEERaﬂsuabhgwpbéfn%r t3yf ace
and a second surface opposite to sal irst surface, said second surface
havi ng first5i npoegnekohnfersatiéanoaidesbinfpanatépnrbearingaddss madehe
di stance of saigd.s r ak i surfaced and a second disc
t hi cker than sa?% ???ggdgﬁé%?ﬁggﬁdegggo%ﬂvéngBﬂéving opposi te,
substantially planar, third and fourth surfaces, said second disc being
stacked on and s ] 5t a6 first di sg.seLhat,sai dnfaHEL R sUr face faces
sai d second sur <3 e 16 g ned T Cl ¢ further
conprising: a first lightIneprderi hg vonderagand bBavdtbecbrndssntface for
reflecting firs ' a o] NP ENS k h.said
first disc, sai%néégg%ogogﬁ g%%génygfﬁ?ﬁég%éhsg%agF%gapégEaggégggﬁogéid
second surflte b ihafisatdnécessatryghe usdevétabdehowacknvensighadai d
first discin ageprdoeeotipbalfalaistsl o FBLLRR. [ eaotednby means of
said | ocal changes, ‘sal i ST co%tlng ﬁaV|ng a rirst coating thickness
which al | ows |ighdexsitabienponthagenebbenal wetiRi agnvenbighasaid first
coating while | 0y S pelent. Lir j r FLVLEY. B QR
pl ayability. 3. eﬁ¢€%g€%i%é£%£% u%%%%f?%%g9?%tg %iﬁ%%ﬁ§%g¥g%nwgg}dbfirst
i nformati on comgpraesnprogram i nformation.

15 FIG. 1 shows a conventional one-program-

information-side information-bearing disc 10 comprising
a first disc 20 (the front-side disc) adhesively bonded
to a second disc 30 (the back-side disc). FIG. 1
illustrates the case in which only one of these two
20 discs (first disc 20) is needed for program information
recording. Second disc 30 may be used for artwork,
labeling, or left blank.
First disc 20 comprises a substantially
smooth first surface 22a and a second surface 22b
25 having program information recorded on it by means of
local changes 24 in the distance of the second surface
22b from the first surface 22a. A light-reflecting
coating 26 is deposited over second surface 22b.
To form conventional one-program-information-
30 side information-bearing disc 10, second disc 30 is
bonded to first disc 20. Second disc 30 comprises
substantially smooth third surface 32a and fourth

surface 32b and is bonded to first disc 20 with a



Z af Ea'zoo3 - 11 4. The recording nmediumdefined in claim1 wherein said
first information conprises pit art. 5. The recordi ng nedi umdefined in
claim1 wherein said first information conprises enhanced pit art?§&EB
recording mediumdefined in claiml wherein sai'd first information
“conprises hol ographic artwork. 7. The recording mediumdefined in claim 2
wherein said first disc has a thickness of approximately 0.6 mm and said
second di sc has a thickness of approxinateLy 0.7 mm 8. The recording
medi um defined in claim7 wherein said fiTst Tight-reflecting coating
conprises alumnum 9. The recording nmediumdefined in claim8 ' further
conprising a light-curable bonding material for.securing,said second disc
to said first diisht-pyrakls Q(ﬂ?§%ﬁkﬁ%ﬁ4ﬁ;$ﬁﬁﬁ?ﬁggoﬂﬁgvg?ﬂg: havi ng
a first substagiddy Ridde WY agR sl senonthsarizise opposite to said
first surface said second surface having first info ti8$?recgrded on it by

means of |ocal changes i s KW SthdeDf Lai it B Suf ¥ a2 P BHPRYi d

first syrface @dd et neesttantdiglddsdd ansd et kb Ssestbsé apt i @hliyghpl anar
surface and a opposite tqg said first surface, said having firStPg formation

recorded onYit 38 2ERFTEDALRIOhENE S8Bfce FFOSHIPTR oM s5PH i surf ace:
a second disc tehinefamertan s aint Jrirati gH-Seasaid StsoOno di sgphexlng

opposite, SUbS%%Hugglfér a and b are approximately 0.6 mm. Thus, the
ratio of thickness a/b is approximately 1.

FIG. 2. shows a conventional two-program-

10 information-sides information-bearing disc 10' formed
by bonding a first disc 20' (the front-side disc) and a
second disc 30' (the back-side disc) to one another
back to back. As with first disc 20 of FIG. 1, first
disc 20' of FIG. 2 comprises a substantially smooth

15 first surface 22a' and a second surface 22b' having
program information recorded on it by means of local
changes 24' in the distance of the second surface 22b'
from the first surface 22a'. A light-reflecting
coating 26' is deposited over second surface 22b'.

20 To form conventional two-program—-information-
sides information-bearing disc 10', second disc 30' is
bonded to first disc 20', second disc 30' comprising
substantially smooth third surface 32a' and fourth
surface 32b'. Unlike fourth surface 32b of FIG. 1,

25 fourth surface 32b' of FIG. 2 has program information
recorded on it by means of local changes 34' in the
distance of fourth surface 32b' from third surface 32a'
(as second disc 30' is a program-information-bearing
disc). Additionally, a light-reflecting coating 36' is

30 deposited over second surface 32b’.

As shown in FIG. 2, first disc 20' and second
disc 30' have thicknesses c and d, respectively, which
are approximately the same. For example, for a DVD

embodiment of information-bearing disc 10, typical
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. having second information recorded on it by neans of |ocal changes in h@e
di stance of said fourth surface fromsaid third surface, said set8fE8dEc
bei ng stacked on and secured to said first disc so that said fourth surface
" faces said second surface. 11. The recording nmediumdefined in claim210
further conprising: a first light-reflecting coating on said second surface
for reflecting first |ight passed through said first disc back through said
first disc, said first coating conform ng 8o-said | ocal changes of said
second surface so that said first light is reflected back through said
first disc in accordance with the first information recorded by neans of

sai d | ocal chamgésesséibd tiestl doarengppavixigaseflivr $t. & ndhUd cKitss

whi ch allows | ght-cuta ndi.n eri I thrqugh said first
coating while ﬁgpﬁPagﬁiEé§§8$FgEigéﬁaggrg?béggﬁh%gegéiﬁéctivity for
playability, and ' a secdsdshbght inefll&ct Bnganodlilug tewtdaiad qramth surface
for reflecting segond.tLant,AassadoLALRYAN #abdiseCoNd Miise Hagk Lir ough
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means of said ?ggg? %ﬁgﬁgggggzagﬁaschgﬁgggsgqﬁgi%g g?%fkgﬁ“%ﬁqéh secured
to said first disc)sbontat tai dneoanvhheur back tacbecai d Fewdndiisg f ace.
12. The recordiRg di fqE [ i el ai and
Iight-reflecti%g %ggt%%gbﬂgsaggg Begﬁéaﬁgkéﬁc?g%igege%on%n®ggiVng t hi ckness
whi ch al |l ows | rgbpectiiubly, bshdragbiatier sdligbtiliyngatrigesudhasaiad .sedom
coating whjle Lt aini suf £i.6i at | lect hvity for

pl ayabi | i t%/é) 1%2“[‘%2% e(@:g%lgngvrﬁreg%%agg\gggeg?i tr%hggé‘?“%ttfg%mﬁ&aé‘%ﬁ‘ sai d
first informtdbaccofprpsesepredruwmlunbofort ednand b4, aFlee recordi ng nmedi um
defined in claij 2 [ apd fir i sc_has [ of

approxi mat el y %S%%%%¥§%égggig'ée@%nagéigéghgg’argﬁﬁgﬁggggﬁg% agg?%yinately
0.7 mm 15. Theheeratilongfnediokndsesi aédbi'nisl desslihanerdsi n BHaist fandst
light-reflecti oat | opRprises.al um 6, The . rdiyn i

defined in C|a$%$§%§m%£?%§n5§a? gsggoﬁglﬁﬁgkt%rg geggFﬁgqggétgﬁg%gﬁﬁﬁises
alum num 1. dhé secondi djsoedROnmaddf BAedfi AIGL al nwiBhf dhehexoemiponsi ng a
| i ght-curabl e i jal .for. ri.ng,said c [ t: i irst
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conprising: forh$ng3ai$iksssstubshahheakbyiorafisphickhedissa/laviony tanef i r st

substantial ly éﬁﬁ%@ﬂ éHEféfeF§8d @ second surface opposite to said first
surface, said Second surface aving first information recorded on it by

means of |ocal changes iAstéleown in FIG. 4, an illustrative two-

20 information-sides information-bearing disc 10'' made in
accordance with this invention has a first disc 20''
(the front-side disc) and a second disc 30'' (the back-
side disc) bonded to one another back to back. As
shown in FIG. 4, first disc 20' and second disc 30°'

25 have thicknesses c¢' and d', respectively, where 4d' is
slightly larger than c'. For example, for a DVD
embodiment of information-bearing disc 10, preferred
values for c¢' and d' are approximately 0.6 mm and 0.7
mm, respectively. Thus, the ratio of thickness c'/d'

30 is less than 1. First and second discs 20'' and 30"
are identical to first and second discs 20' and 30' of
FIG. 2 with the exception that the ratio of thickness
c'/d' for the embodiment of FIG. 4 is less than the
ratio of thickness c¢/d for the embodiment of FIG. 2.
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1. An information recording medium

comprising:

a first substantially transparent disc
having a first substantially planar surface and a
second surface opposite to said first surface, said
second surface having first information recorded on it
by means of local changes in the distance of said
second surface from said first surface; and

a second disc thicker than said first
disc, said second disc having opposite, substantially
planar, third and fourth surfaces, said second disc
being stacked on and secured to said first disc so that

said fourth surface faces said second surface.

2. The recording medium defined in claim 1
further comprising:

a first light-reflecting coating on said
second surface for reflecting first light passed
through said first disc back through said first disc,
said first coating conforming to said local changes of
said second surface so that said first light is
reflected back through said first disc in accordance
with the first information recorded by means of said
local changes, said first coating having a first
coating thickness which allows light-curable bonding
material curing through said first coating while
maintaining sufficient first coating reflectivity for

playability.

3. The recording medium defined in claim 1
wherein said first information comprises program

information.
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4. The recording medium defined in claim 1

wherein said first information comprises pit art.

5. The recording medium defined in claim 1
wherein said first information comprises enhanced pit

art.

6. The recording medium defined in claim 1
wherein said first information comprises holographic

artwork.

7. The recording medium defined in claim 2
wherein said first disc has a thickness of
approximately 0.6 mm and said second disc has a

thickness of approximately 0.7 mm.

8. The recording medium defined in claim 7
wherein said first light-reflecting coating comprises

aluminum.

9. The recording medium defined in claim 8
further comprising a light-curable bonding material for

securing said second disc to said first disc.

10. An information recording medium

comprising:

a first substantially transparent disc
having a first substantially planar surface and a
second surface opposite to said first surface, said
second surface having first information recorded on it
by means of local changes in the distance of said
second surface from said first surface:;

a second disc thicker than said first

disc, said second disc having opposite, substantially
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planar, third and fourth surfaces, said fourth surface
having second information recorded on it by means of
local changes in the distance of said fourth surface
from said third surface, said second disc being stacked
on and secured to said first disc so that said fourth

surface faces said second surface.

11, The recording medium defined in claim 10
further comprising:

! a first light-reflecting coating on said
second surface for reflecting first light passed
through said first disc back through said first disc,
said first coating conforming to said local changes of
saild second surface so that said first light is
reflected back through said first disc in accordance
with the first information recorded by means of said
local changes, said first coating having a first
coating thickness which allows light-curable bonding
material curing through said first coating while
maintaining sufficient first coating reflectivity for
playability; and

' a second light-reflecting coating on
said fourth surface for reflecting second light passed
through said second disc back through said second disc,
said second coating conforming to said local changes of
said fourth surface so that said second light is
reflected back through said second disc in accordance
with the second information recorded by means of said
local changes, said second disc being stacked on and
secured to said first disc so that said fourth surface

faces said second surface.

12. The recording medium defined in claim 11

wherein said second light-reflecting coating has a
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second coating thickness which allows light-curable

bonding material curing through said second coating

while maintaining sufficient second coating

reflectivity for playability.

13. The recording medium defined in claim 10
wherein said first information comprises program

information.

’ 14. The recording medium defined in claim 12
wherein said first disc has a thickness of
approximately 0.6 mm and said second disc has a

thickness of approximately 0.7 mm,.

15. The recording medium defined in claim 14
wherein said first light-reflecting coating comprises

aluminum.

16. The recording medium defined in claim 15
wherein said second light-reflecting coating comprises

aluminum.

17. The recording medium defined in claim 16
further comprising a light-curable bonding material for

securing said second disc to said first disc.

18. A method of making an information
recording medium, said method comprising:
forming a first substantially
transparent disc having a first substantially planar
surface and a second surface opposite to said first
surface, said second surface having first information

recorded on it by means of local changes in the
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disc so that said fourth surface faces said second

surface,

19. A method of making an information

recording medium, said method comprising:

forming a first substantially
transparent disc having a first substantially planar
surface and a second surface opposite to said first
surface, said second surface having first information
recorded on it by means of local changes in the
distance of said second surface from said first
surface;

forming a second disc thicker than said
first disc, said second disc having opposite,
substantially planar, third and fourth surfaces, said
fourth surface having second information recorded on it
by means of local changes in the distance of said
fourth surface from said third surface; and

securing said second disc to said first
disc so that said fourth surface faces said second

surface.



