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TWO-SIDED GRAPHICAL IMAGE DVDs AND
METHODS FOR MAKING SAME

Background of the Invention

This invention relates to information
recording media in the form of light-readable discs,
and more particularly to such media which are made up
of two such discs secured to one another back to back
to form a two-sided stack.

Light-readable information recording media in
the form of discs are well known as shown, for example,
by Kramer 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.

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
increase program information storage capacity, DVDs 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, the entire

audi o



2 0 AUG 2002 2 I ong audiovisual prograns will not fit on one disc of
conventional audio CD size, the "backside" disc (i.e., the second disc
bonded to the back of the "frontside" or first disc) of a DvVD mad0dwUben?
contain "spillover"” 5 audiovisual prograglinfornation (i.e., information
whi ch woul d not fit on the frontside of "the DvVD). DvVDs cone in two forns:
(1) DVDs wherein frontside programinformatjon is read by shining a | aser
beam on the frefRftisdrfeS dPscWiakell vities e ey | IR AR YHDdI¥am i nformation is

read by shini ng g l@seL) beage on, the backside, disc (i.e., two-side-readable
DVDs); and (2) DVDs wherein both frontside programinformtion and

spillover programinformation are read by shining a | aser beamon the
frontside disc (i.e., single-side 15 readable DVDs). The pl acenent of
graphi cal image data on and the formation of two-side-readable DVDs are
described in previously incorporated Marquardt U.S. patent 5,729,533. A

t wo- si de-readabl e DVD according to the 20 Marquardt patent is shown in FIG
la. It conprises first and second discs 120 and 140 bonded to one anot her
back to back to forma stack. Disc 120 typically includes a transparent

pl astic substrate 122, the upper surface of which is patterned as shown at
124 25 to record programm ng i nformation. The patterned surface 124 is
covered with a layer 126 of highly reflective material, such as al um num
To protect the reflective layer 126, a resin layer 128 is deposited on the
side of |layer 126 which faces away fromthe pattern 30 124. Disc 140 is
bonded to the exposed surface of |ayer 128, for exanple, by neans of a hot
melt glue layer 130. Visible indicia can be applied to disc 140 in any of
several ways. For exanple, visible indicia can 35 be printed on either side
of disc 140 before discs 120 2 0 AUG 2002 2A and 140 are bonded toget her.
O visible indicia can be printed on the exposed surface of disc 140 after
di scs 120 and 140 have been bonded together. As another exanple, a printed
| abel (e.g., of paper) may be 5 applied to the surface of disc 140 that is
ot herwi se exposed in stack 110c. Such a | abel may be applied either before
or after discs 120 and 140 are bonded together. Still another way that
visible indicia may be applied to disc 140 is by locally nodifying a



10 surface of disc 140. These nodifications of the surface of disc 140 may
be produced in any of several ways such as by thermal branding (i.2¢) AUG 200
pressing a heated netal pattern against disc 140), by laser scribing, or by
sel ective chem cal etching. Again, 15 thes nodification of the disc surface
may be perforned before, after, or even during bonding of discs 120 and 140
t oget her. TechToIog¥ ginilar tg that used t lrecorg.%ro rannigp on disc 120
can be used to-previd 101 LLBPAT JBT PRERDF 2V bht e G, OF PR SN ment |
di sc 140 incl udeavanttianapaaedioptpssige (i sige 1UZa sk g pdider m 14, of
surface nodifications on 8ne s%gle Pattern 144 is gover ed by a | ayer 146 of

highly reflect P98 R&FeRfafisgchonded b Hien Pack e?f 1t i SExontsietted by a
layer of |acquer #48stPatkeynotdd bis! HEPSofteh eASALAN® Kipds) SfesFegi ONS

144a and 144b. In regions_144a pattern 144 includes many small features. In
regi ons 1445, ABdéeévispaltBragran infonpetirnyél-¢el atnieimatione areas.
Li ght passing {Aten3Qodhacndf2rit 681 LREL BrobBEKd NEPUNE g di sc visibly
very differently depending on whether the reflection is froma region 144a
or a region 144b. Regi onBVRg4gomenant ewgche¥mes: t he) ID\YPe whrkeiwerefore
appear frostede Wt keqkegiogs ahA4REDANSE fofiOL € PLLE Wy |d rance. 35
These visibly cgntrasting rgg?ons can %e used t%? &g&% %iﬁ?g@%§§28 provi de
any desired vi $ebee badmcPa. tFer frrabpide fise awd kwiereirmtspilluyver to
out | i ne graphi b ' by.l] n i reg 44 inst a
backgroundﬁpik§§?ég?3n§n?égégg%§nl?ﬁegg%%ngyl?&%ﬁgﬁgeg?%%%éiiﬁag%gﬁgbe
agai nst a backfgheuhdcHlendel dikecr ¢gi ens Uuddbside greadalhe BéDsloneanwdt h | ar ge
areas |like regigns a Lhst a | i 4 O figure
can be done w t(%pl 2&%% ‘é’rﬁggégﬁi E§t$e8¥%§gg§%b¢%€%%aﬁrgtl a %%%%%%Ihn%&?i ke
regi ons 10 144apiHabfeonprogpemshafionyation bereroeddiddy bshiatimy nat i ng
regions like 1 n 4 [ L ndici a, produced it s are
soneti nes refe?égagtoeéérgpnygé ?%§P£§$§8 %%%%ugg'ﬁf'tﬁaﬁiéi %ﬁxapits" li ke
those in pabt eraadableoDPPeliuceThenplatentrt fehtarashidall Sindwpe idakixi a.
Constructing two-disc,.gta s shown | | di tional
advant age thatgg g%gth% géréégﬁgﬁn°§4§w§a%y%€:ﬁ%g%ﬁfggﬁg@ggdgg%ne generic
i nformati on thdescsibedhtiinr padubbesliypr iptaybackted Ndveqsand: VaysSt hat t he
pr ogr anm ng inLgEQBFign7ggnsgg pl ayed 20 back from pattern 124. During the
formati on of a~sIngle-si defeadabl e DVD, a substantially transparent, first,
frontside plastic disc (A ewp-tidespeadablendViphat¢ooxdimy oo ltlght beam to
remai n detggta i uk trip t el.thr h the plastic disc)
with a subg anp%g nggﬁghggebgrgg ég?yécgn(#féi,lélaﬁgg %9ERE§??% all ow a
| i ght source_t@iqbtfenénsbabgdtdpegsaphbcgmdfbe@Qb@mdeﬂsmwssdaon a surface
of the p!aSt'CaﬂbﬁgeQSb%Qﬁ QhSBaEEt@%eférhsap#@%éﬁed135990§56e the first 30
surface is a second sSurface having programinfornation recorded on it by
means of | ocal tyhangédyi nncheddssaahrenspatémrt sphasiticwilaserdteomahe first
surface. A senigLe [ [ ceoSLL carbonate with
reflectivity gé?%egksg%p¥§§?%§%eﬁg &g$§gnﬁs46%%€%$ne§-ag Showr' at’ £24

25 to record programming information. The patterned

surface 124 is covered with a layer 126 of highly
reflective material, such as aluminum. To protect the
reflective layer 126, a resin layer 128 is deposited on
the side of layer 126 which faces away from the pattern
30 124. Disc 140 is bonded to the exposed surface of
layer 128, for example, by means of a hot melt glue
layer 130.
Visible indicia can be applied to disc 140 in
any of several ways. For example, visible indicia can

35 be printed on either side of disc 140 before discs 120



2 0 AUG 2002 2C light with a wavel ength of approximately 63S to 650 6.2002
nanoneters) is then deposited over the second surface. 2 0 AUG Zdb&AM g
Because the coating is sem -reflective and confornms to the | ocal changes of
t he second surface, when a |light beam (e2g., a |l aser beanm) is transmtted
t hrough the first surface toward the second surface, a first 5 portion of

the light,beamis reflected back through the first,djsc,in, accordance with
t he progran1inFBanﬁﬁpoﬁr?eEBPgﬁé 599ﬁ53ﬁ§'0f0¥H%1$%éiﬁ Ge3, CathdPs

second portionpeintba bhybheberpbkedt sansatétef dhsoundy thecserarded | ective
coating. 10 The formation of the single-side-readable DVD is conpl eted by

bondi ng a secohd? BREkIFAePPVBgPERTi RPBARAL FOBCEIRE- t A% RNIERRE | frontside

program i nfornatbapidi sg. pFharegcohdedi %s.{is, s bapetp b\ ﬁéhrst di sc,
having third and fourth surfaces opposite 15 one another and having
spi | | over pbogeRRLiAflokmathensuséartedfodlse B0 nelals b$ deedwidminges in

t he di st art f f t hi f . '

Sngl e s dosr osiRRFEaDMR Beabl 838cr " Ofubhia Dubls By BE appfied | i scs
back to back seithar bhéOteupthaipeSUdiace b2 0t fwed skEOnalre beeddedle disc
faces the SecoeggéEhEéce ﬁgiggeﬁﬁbggéﬁi&59”£ﬁ%9?v9é§81eLTAaf§'éWﬁ%%ronts'de

disc, only a portion of t cksi sc” contai ns programT nf or ion (e.
g., only the pbetppliedutrediso LéGoid bielspallyveodREyjm®gr am

[ nfor mation) EWLENRLTBECq;LhC,QUT Ay SULT Aogs oL eoacksl de disc i
coated with a reflrectivé coating (e.g., greater an /0o TefTective for a
wavel engt h of appfexenateldys63540oméFObaappodteed)inadirerof haeveral

orti on of t he TPYBhEUBEaRE( BY R CRE FERDERPOLOR | hee serftT a1 Tve coat i ng
of the frontsiHeadescjnetalr pikteetrnt agaldsandise-14ansnmy ldagerigh t he
sem -reflective copthgg 8Rdpingel Lot SLIEndhetar efeRifyC R94n,
15 this modification of the disc surface may be performed
before, after, or even during bonding of discs 120 and
140 together.
Technology similar to that used to record
programming on disc 120 can be used to provide visible
20 indicia on disc 140. In this embodiment, disc 140
includes a transparent plastic disc 142 with a
pattern 144 of surface modifications on one side.
Pattern 144 is covered by a layer 146 of highly
reflective material such as aluminum. Layer 146 is
25 protected by a layer of lacquer 148. Pattern 144
includes at least two kinds of regions 144a and 144b.
In regions 144a pattern 144 includes many small
features. 1In regions 144b, however, pattern 144 is
smooth over relatively large areas. Light passing into
30 disc 142 is reflected back through the disc visibly
very differently depending on whether the reflection is
from a region 144a or a region 144b. Regions 144a tend
to scatter the light and therefore appear frosted,
while regions 144b have a more mirror-like appearance.

35 These visibly contrasting regions can be used to



- 4 Accordingly, to read programinformation fromthe second surface of
the frontside disc, a laser beamis focused on the second surface angl AYF90?
light reflected therefromis detected and interpreted. 5 Program
information is simlarly read fromthe fowth surface of the backside disc
by focusing a | aser beam through the frontside disc and on the fourth

surface and defecti I i e light_ ref ted erefor.om 10
Because in a s?%%Y:éagi %g&?r%‘g%g%?é pir%g%lgdnﬁhn% or nl'iﬁ%lct?ﬁias"ftp}(}ree‘d lc}r?et he
backsi de di sc werk efort he oughindneot riomtswtdeitd seraptier ddrmambe hr ough t he

backside disc, the,third surface_ of t backsi de disc is unused by a DVD
playe:. C?;phiﬁﬁ?v?%?%rﬂﬁtgbﬂefe@oﬁ?,Pf%%t{ﬁﬂiﬁﬁﬁiiﬁéﬁlﬁﬁ%ﬁﬁ%; %ar?mork,

etc.), therefopgekdByuhe 5i0¢edegionderddu rd euirlacs afordea iracksi de disc
wi t hout affecting, the DVD s grlla%abi | i t%ét_SConventi onal |y, graphi cal
t

i nfoor mat i on®i sTPPACRE HPEY SRUtHe RERIVEL A rhrekaroun donsshide disc, and

as such, graphiegiord 10ipr Mebiarés &t bé eyed arftomdhe faentsi de of the
DVD. This ensures that the grogran1gnfornat|on stored on the second surface
of the frontsid4ekei $8IAARS oh? ERe2¥DLPEH JUPIRFDHNG Hetkacksi de di sc

remai ns readablegibReeibghessori s fsgeesi éapls tdorhaue tdD MR ILAla s
information viewable fromthe frontside of a single-side-readable DVD so as
to provi de textiaf FRELPREt16#HR, 23100t k2 RAEKIFANG el keHIRIAES such

graphi cal {gf ofypLi . T¥ELLE0LyHET SELaLHE PLaVEDIdidysafa the DVD. 30 In
view of the foregoing, it is an object of this invention to provide nethods
for transferriagternatang| seghongraphe cht4a Mt rtdlon t\eislble

singl e-si der eadagl gs PVP-s@ubbat 1h en gk Ay cite | MR O L d ferr ey R AUC 2002
5 viewagble fromthe frontside disc of the DVD and so that the playability
of the DVD is heueiaceed'pSunankl becanse | ol e orsertads & irids "otlHéye obj ect s

of the inventiop.ace;§ acepaphi $hedhnoACERsLaNGR: Wit id G iR PIgS Of

gd
t he invention by p(ov[d?ng nethogs ?or transterring or translating
graphi cal 1hfothat indicoaa sFaApBerycHone athdt @l SW/FERLR Hat0a [#s g cal

oL Lon | S PN ol 08 LU MEBILEGA, htapladd S0 g gl 10
first and a seebndattetncé44ndan be used to record some generic
information that is light-readable for playback in the
gsame way that the programming information can be played
20 Dback from pattern 124.

During the formation of a single-side-
readable DVD, a substantially transparent, first,
frontside plastic disc (i.e., transparent enough to
allow a light beam to remain detectable following round

25 trip travel through the plastic disc) with a
substantially planar first surface (i.e., planar enough
to allow a light source to differentiate topographical
features disposed on a surface of the plastic disc as
the disc rotates) is provided. Opposite the first

30 surface is a second surface having program information
recorded on it by means of local changes in the
distance of the second surface from the first surface.
A semi-reflective coating (e.g., silicon carbonate with

a reflectivity between approximately 20% and 40% for



havi ng programinformation recorded on it by nmeans of |ocal changes in the
di-stance of the second surface fromthe first surface is provided. ﬁAU 2002
sem -reflective 15 coating is then deposited over the second surfa%e. £
second, backside disc having a third andy@ fourth surface and havi ng

spil lover programinformation recorded on a first portion of it by neans of
| ocal changes Ln _the distance_of the.fourth surfac romthe 20 third
surface is a|5318%6vﬁ&§ - Bunidv &eﬁﬁghbggk§PB§°§F§ég8$Yc55§eﬁPiBﬁﬁl

si ngl e- si de-r eadabmetbeiay, igr aplenc deposfioegabienr tieak&BoRlagadranea second
portion of the fourth surface of the second disc. The graphical information
may conprise textual information, 25 holographic artwork, pit art (see, for
exanpl e, previously incorporated Marquardt U S. Patent 5,766,495), enhanced
pit art (see, for exanple, van Hoof U S. Patent 5,95S 651), generic or
specific artwork (see, for exanple, Parette U S. Patent 30 5,766, 495),

| abel s, and the like. Preferably, the second portion 2 0 AUG 2002 6 of
the fourth surface is separate fromthe first portion of the fourth
surface. To conplete DVD formation, a reflective coating is deposited over
the fourth surface, and the 5 first and second di scs are bonded together so
that the second surface of the first, frontside disc faces the fourth
surface of the second, backside disc. Because the coating on the second
surface of the frontside disc is sem-reflective, the graphical information
is 10 viewabl e through the frontside disc. Furthernore, such placenent of
the graphical information does not affect the playability of the DVD.
Further features of the invention, its nature and vari ous advantages, w |
be nore apparent fromthe 15 acconpanyi ng drawi ngs and the foll ow ng
detail ed description of the preferred enbodi nents. Brief Description of the
Drawings FIG 1 is a side elevational view of a conventiona

singl e-side-readable DVD, 20 FIG 1la is a side elevational view of a prior
art two-side-readabl e DVD; and



FIG 2 is a side elevational view of an inventive single-side-readabl e DVD
made in accordance with the invention. 25 Detailed Description of 2p&us 2002
Preferred Enbodinments FIG 1 shows a side elevational view of a

conventional single-side-readable DVD 10. Conventional single-side-readable
DVD 10 conprises a first, frontside disc 20 bonded to a second, backside
disc 30 30 with an adhesi ve bonding material 40. 2 0 AUG 2002 6A First
disc 20 conprises a substantially snooth finst surface 22a and a second
surface 22b having programinformation recorded on it by neans of 2 0 AUG

200Z _ 7 _ local changes (not shown) in the distance of second surface 22b
fromfirst surfagg-2e8. THE PEQOLAM 4 Nf n{plﬂecf'le'c%ikr‘écﬁhafjcgﬁg%ﬁg the
inner information dianmeter (I.D.o)" and the outer information dianeter 5

(O D.o) of firsttheséooal #harges raf |td isacordatiurgags, i whaapasiigdtover
second surface 2 Typigal ly, s&emr ctiiv (8 4 L$o8RRr PxLMat el y
20% to 40@6ref|e%??$e¥§i§h1ﬁ¥fhe maveegﬁgfﬁ ?5%3% 3?g8§5t?oog§0 gg%oneters.
10 Second di sc 30irshpsistsca Laumtdritialderondosulrfeher dastiifate 32a nd a

fourth surface SabeefoROLE! Ok b gls hauath Suclace 3aboles smibhonetne

p-ogram i nf or mati on recprdégﬂ%n [ y nmeans of [ocal changes _
t he di stance of fdusthdbsefradrdansn 18 thhithe puptxes 3RAacrmakiepi| | over

program i nf or mat | 08, r MEN, PrESHN .o f GHLIRLS BHAALRT | BHAr gRELLBL¥NI ch
would not fit on the first disc 20, and i's | ocated Befween the inner

i nformati on di an®®eEien ¢f Whend e baaed si frepsait6addiBReEeR TIBD. ;) of

second disc 30. &eR-reflectivwe Loatidyd 36 is deposited over fourth surface
32b. Reflective coating 36 usually has a reflectivity J of at |east 70

within the wa¥el ength rangt®ff®@3Btign of the single-side-readable DVD
is completed by bonding a second, backside prograa

information disc to the first, frontside program
information disc. The second disc is similar to the
first disc, having third and fourth surfaces opposite
15 one another and having spillover program information
recorded on it by means of local changes in the
distance of the fourth surface from the third surface.
The single-side-readakle DVD is formed by bonding the
first and second discs back to back so that the fourth
20 surface of the second, backside disc faces the second
surface of the first, frontside disc.
Unlike the frontside disc, only a portion of
the backside disc contains program information (e.g.,
only the portion required to record the spillover
25 program information). Furthermore, the fourth surface
of the backside disc is coated with a reflective
coating (e.g., greater than 70% reflective for a
wavelength of approximately 635 to 650 nanometers)
rather than a semi-reflective coating. The reflective
30 coating allows the second portion of the light beam
(transmitted through the semi-reflective coating of the
frontside disc) to reflect toward and re-transmit
through the semi-reflective coating and the frontside

disc.



650 nanoneters. Conventional single-side-readable DVD 10 is 25 formed by
boending first disc 20 to second disc 30 with adhesive bondi ng matt;rlb)%h %ﬁ
so that second surface 22b of first disc 20 faces fourth surface 3 b 2002
second disc 30. A hole 50 passes through the center of DVD 10 and al |l ows
DVD 10 to be held during playback and 30 storage. During playback, DvD 10
is rotated and a | aser beam (not shown) is focused on second surface 22b of
first disc 20 at the inner information diammeter (l1.D.0). The | aser beam
travel s through first disc 20, 2 0 AUG 2002 reflects off sem -reflective
coating 24 (and thus is nodul ated by the programinformation recorded on
second surface 22b), and tRayer8ihgry, ttw otkHy forefrati 96 f20maReBe iftroms

detected and interpreted. Program 5 [nfornmati aon recorded on_.the remai nder
of second surfac5¥‘§25€8?ngi ?E?Eﬂ?gcoéotri‘%n%égbtﬁdfees fi'ndg tlﬁ‘éef"ogﬁég‘d

| aser beam from fiBefbBneedi o othat s &tortd adet®icd lanld ¢het Qilghe out er

i nformati on di anet O-.D, o) of first disc 20, 10 Once at the outer

i nfornation di anJéFgrrLe%Ef?). ‘61?2’5#??1?53[5 gectrsd angs dm ter?ﬁleftfe er program
information i 5 reeogded ONfpomatdon s of insidleid diesd 3@ont hael @8artheam i s
re-focused on fourt surfﬁcghggtg of second disc .30 at, the (iut er ionf ormati on

di ameter 15 (0. D4y 2BEcAls FTHRY SN TPSPALE Ge12PRE PEEBr beam
travel s t hrough theofighstheli srofsiddraiigh drite cserher €bluechi ¥eréeati ng 24,

reflects off the_reflective coating 36 (and th i S, ul ated t he
spi | | over prografif’ n‘fi%f?rﬁHrégl ?%%oﬁﬂ%%réoﬁ?r}dﬂﬁ .L%? g&gg‘g fsﬁssgﬁﬂ di sc 30),
and travel s backthérefiptmsem refl ective coating 24 and first disc 20 where

it is i dete {]ed and interpreted. .The |aser, beamis tﬁgg scggﬁed fromthe
outer infornklion diameter>{o?B9) M & thre diner S Af§AREPI6n CdP ahEP 8F &
(1.D. 1) of seconinfiosmwaBloR5staredath tdre erisider dokct e spall oesuprogr am

10 15 read by Scaln HECTRE Tast Dot Pom e ARG FFor RACFOHoa anst er

(I.D.o) to the odiec, itierned rdnsB¥aicanet ehe Oabke)def disesisduses@d, and

i aneter (1D, 12512 SOt e 36T VD L0 1SV EFErFEA (5" 46 aheBhBoGI te.

track path (OOP)ibvVDru®vrnig, rewtvierlkal tedrndt,i véleyefomti guagdbsosthaed

program on the third surface of the backside disc without
affecting the DVD's playability. Conventionally,
graphical information is placed only on the third
surface of the backside disc, and as such, graphical

20 information is not viewable from the frontside of the
DVD. This ensures that the program information stored
on the second surface of the frontside disc and on the
fourth surface of the backside disc remains readable.

Nonetheless, it is desirable to have

25 graphical information viewable from the frontside of a
single-side-readable DVD so as to provide textual
instructions, artwork, and the like. However, such
graphical information must not affect the playability
of the DVD.

30 In view of the foregoing, it is an object of
this invention to provide methods for transferring or
translating graphical informztion to a single-side-

readable DVD so that the graphical information is



2 0 AUG 2002 - 9 information is read therefromby scanning the | aser beam
fromthe inner information dianmeter (1.D.o) to the outer |nfornat|?ﬂAU52m2
dianeter (O D.o) of first disc 20, and then fromthe inner infor Ion
diameter (1.D.1) to the 5 outer informatdion diameter (0.D.1) of second disc
30 (rather than fromthe outer information dianeter (0.D.1) to the inner
information diameter_(1.D.,) as in an OIP DVD). Such a DVD is referred to

as a paral | el Yiaegbpat Flr?‘PTﬁ)‘e VPR EHE OB T rRbrittiR st RE t3®| tsted 10

specific QU|de{hgeﬁléggbpiggyagzlQﬁ@rﬁpﬁl5@1@Eg&fég@g&t information (i.e.
erd of program infornation narkers) placenent tor both OTP and PTP DVDs.

Conventional Iy, graphical information (e. g., artwork, textual infornation,
and the |ike) eds 1o 0N ird surface 32a of second disc 30. A
graphi cal ima &8 £9 Chine Mvgﬁti own on third surface 32a in FIG 1.

To prevent interf erence e r ngJt; i aﬂg m
i nformation, graphical |?§%¥§a %n |sé%o b ?%g%g@% §Hgt e %géég dist 20 20

si de of DVDs 10ac&'b1aplﬁ.shegraphacad>rtﬂamﬁoe meitlonthes poineiEbed|ef ttitough t he

first, frontside dj ntlon D shows a_ si de

bl eunt i onal vi ST ehEEaR RULRESTLS RS SRetura 10k SR SRS &7\ e s

convent i onal stﬂghelst:ﬂﬂgrga&lpbieaDVﬁﬂ@rmétﬁ:ﬁ td> alWé-\/ﬂ.de-

single-side-readaa ﬁ EN%%% co rises a first tSI e, di sc 20' bonded
LERePRLS 8@

to a second, b b htaR %ﬁ?ﬂ%@?‘?/%lbiﬁ ?Iérjr%l 40' . First
di sc 20 corrprvie@anléubsbmnthal f:yoﬁﬂsﬁs@@odhscf:ldSBttlS&lrIDWD%Ii’c?.asoaﬂﬁhta
second surface 22b ha .program.jnformati recorded on it by neans of

| ocal chanb%s Eﬁﬁtpéﬁg 'Eytﬁ% gb%?aﬁ%eu%?gg%ﬁBﬁ suf 1 5te%920" fromfirst
surface 22a' fb@n@éﬂeéaﬂhbﬁfﬁéﬂ‘ﬁﬁgoél fsréocaﬁ@dabgéme@ $nef 4 deednd

i nf ornati on 2 0,AUG 2002 - é oé and, the outer information
di aneter (O. D. B?VbﬁgfPFQQIGWsEnﬁﬁrmaEﬁﬂna ERFIeR PRI F VY JBRRRSHI P 4"

(simlar to semacamf trehb¥e @ﬁath@gd%t@ﬁc&}l& dhei SedGR@StiLEa®yer second
surface 22b' % Second gl sc. 30" co ises a sgb tantlall rTP oth third
surface 32a' any°® FBEr thrShr PUEE2S b1S provide semi-rellective

15 coating is then deposited over the second surface.

A second, backside disc having a third and a
fourth surface and having spillover program information
recorded on a first portion of it by means of local
changes in the distance of the fourth surface from the

20 third surface is also provided. Unlike the backside
disc of conventional single-side-readable DVDs,
graphical information is also placed on a second
portion of the fourth surface of the second disc. The
graphical information may comprise textual information,

25 holographic artwork, pit art (see, for example,
previously incorporated Marquardt U.S. Patent
5,766,495), enhanced pit art (see, for example, van
Hoof U.S. Patent 5,958,651), generic or specific
artwork (see, for example, Parette U.S. Patent

30 5,766,495), labels, and the like. Preferably, the

second portion



with a portion 34" of fourth surface 32b' having spillover program
i.nformation recorded on it by nmeans of | ocal changes (not Brown) in the

di stance of fourth 10 surface 32b' fromthird surface 32a' . The spill AU&2002
programinformation is |ocated between the inner information dianeter
(1.D.1) and outer inf or mation diameter ( D.=) of second disc 30', and a

reflective coatl(r;ta} (simlar_to reerctlve coating_36 of 15 FIG 1) is
deposi ted overCk Gtﬁf%llﬁ"f}h(?élr:fﬂ?e I8 SARAF S &g first

si ngl e- si de- r gadablh MD thib fdmar i@ rddyl e- si de-readabl e DVD 10° may
conprise a graphical imge 60" on third surface 32a' of second disc 30'.

Note that graphical imag e HIste DVhdeetgaphiac Aefiles§dveo: (FIG 2)
are viewabl e gl f4pmd r}fefgmg dakd.e 3880 30, of DVD
10 and the non- realda%l e side (seeggnd di st(?iéggf Si de?ﬂl&a%\%b% ok
respectiveldy. sk andrrerrnditis VR bqnﬂﬁehtﬁqg@tmm =) tZL'atc@ﬂn}@rl ses
graphi cal inf £yabl fl._g&_m ﬁqm d Sl cdi § 20" side)
of DVD 10 Tﬁ%%%ﬂ&rbaly%ortl ocﬁf 3 o% odrt %flzi(?e%%bql f%‘Ceg:'ec%lnd di sc
30" is pr ovi deftbwaittth st f i tiforgetarnsh ‘Ic&ickaleimkﬂiesct hr @Le@iaufser st disc

20" . Graphi cal i nf ornati 7 I s, 30 v eth hf c 20
because t he co |n°8 a}?’nqos sgzntll-re |vuerbéa§eapﬂ1 L{gﬂ ETO& oﬁilﬁ?‘ may
conprise pit ard semmam:feneqmivea,r tthagenezplmazrl apﬁ(dxfmatlamt e K,

hol ogr aphi £ ar fymor tual or raphl cal

i nf or mat i on. l&ELTG gh % g%‘ﬁl ﬁayag‘qﬁ%{h&? FEBVDSTE i s
unaf f ect ed by ;g]raaqnémmad o frf dreredraph ik ], Jp'ffe:fmrraahlqn doest int 3F feeft fourth
surface 32b’' the(}ﬁ)rtl 0 Ithat fq{ﬁ ai graphical information 70") is
separate from |}6rP - 30fC urface 32b' (the portion that

contai ns spillover progrieumtidorieiinys il tdeesi memtivmer fierse n\Aﬂtﬁ.llfteDVD
Consortium gui delines. for ogram i nformation and | ead- %ﬁ%ﬁ infor |on

pl acement or % a?ﬁ/l%lil?‘ri#)‘%? AeR T Ry AP EaRPeT Lol &i€e, as 10
shown in AG a?cccﬁmpam@mwamlamemqormnmmng‘ @otrtiiled recorded on
portion 34" of fourih surface .32b re | ocated radially outside
of graphical MR i rﬁalbe%erfprpedi "gjr?%'é" "g:f fourth surface 32b'.
In this manner, a stop bit or 15 other |ead-out information may be placed
near the inner_i ._= on. dl arret . of second disc 30" to signal a
DVD pl ayer to Stop—scantrng S 2 of DVD 10' for spillover
program i nf or mati on. g,f t. for “(ﬁFTP DVD .| ead- 1out infqrmati on woul d be
20 pl aced near the outer ®f o nﬁl‘—’brﬁ e‘anee]t's‘evat(J(Srﬁ‘ ) VIS5 Sdcénd disc 30 )
Upon det ect i ngcdineerst Dpndl tsindibe BAde - b 835 1eMDVD; know it has detected al |
spi |l |l over (gogr am i nf or nE% on and wll, t?l scanning fourt hflsurfa(:e 32b'
prior to reaching graphi i h? ot Fre? | DI FLC IVayabidh &y BFFBvD 10°

i s thereby unaifiectwes- dydgrpgpidasl e iDVDY naid on 70 .

FIG. 2 is a side elevational view of an

inventive single-side-readable DVD made in accordance

with the invention.

25 Detailed Description of the Preferred Embodiments

FIG. 1 shows a side elevational view of a
conventional single-side-readable DVD 10. Conventional
single-side-readable DVD 10 comprises a first,
frontside disc 20 bonded to a second, backside disc 30

30 with an adhesive bonding material 40.



It wll be understood that the foregoing is only illustrative of the
principles of this invention, and that various nodifications can g m%ﬂgby
those 30 skilled in the art wi thout departing fromthe scope and E'

the invention. For exanple, graphical igiormation 70" may be placed at any
-location along fourth surface 32b' of second disc 30" by including a
command within the splllover ram i nformation J€é102 -
instructing a DVD pl ayer *%Fﬁd%ﬁg ot R RS ﬁfﬁﬁ%ﬁkﬁﬁﬁa |nfornat|on
portion of fouhdosnrfaes: 32brfadd Midardng Oravmalsurdamaidon 70 may be
pl aced al ong second surface 22b' of fjirst disc 20 Labels or 5 awg ot her

i ndi ci a can behaiskey 4arQEEdhi Haf ormaGiamtIRsPrARd on Aty hyum 13 The
Invention Claimed Is 1. An information recording nedlun1conpr|5|ng. a first
substantially transparent plastic disc having a first surface and a second
surface opposite to said first surface, said second surface having first
information recorded on it by nmeans of | ocal changes in the distance of
said second surface fromsaid first surface; a sem-reflective coating on
sai d second surface for reflecting a first portion of |ight passed through
said first disc back through said first disc and for transmtting a second
portion of said |ight through said sem -reflective coating, said

sem reflective coating conformng to said | ocal changes of said second
surface so that said first portion of said light is reflected back through
said first disc in accordance with the first information recorded by neans
of said |local changes of said second surface; a second plastic disc of
approximately the same thickness as said first disc, said second disc
havi ng opposite third and fourth surfaces, a first portion of said fourth
surface having second information recorded on it by neans of |ocal changes
in the distance of said first portion of said fourth surface fromsaid
third surface and a second portion of said fourth surface having graphical
information forned




t hereon; and a reflective coating on said fourth surface for reflecting
said second portion of said light transmtted through said first ?hsiﬁﬁﬁﬁk
through said first disc, said reflective coating conformng to sa A
changes of said fourth surface so that said 2 0 AUG 2002 - 14 second
portion of said light is reflected back through said first disc in
accordance with the second information recorded by neans of said |ocal
changes of said fourth surface, said second Hisc bei ng stacked on and
secured to said first disc so that said fourth surface faces said second
surface. 2. The record=ng nediumdefined in claim1 wherein said third
surface of said JO&GAd CFRIgeSoNPPEsEROWRYI +7 ol Yreiic&alct wresoRd i on. 3.

The recordi ng nmediysndef ioned rirBmCkak Bt 1swhesed sl d AR Yd@lad Nfor mati on
conprises at |east one of generic and specific information. 4. The
recordi ng nedi umiddPrAédicn dFailffatafebPetwedni theriapc dm foFmstieni on

conprises pit arlyiametbhe (1600 didth ol watdef inedriAtebal Aidnyberei n said
graphi cal information conprises enhanced pit art. 6. The recording nedi um
defined in cla& m®-khet Ph SBFF giaishiadtal PnSERratrdheebiPpri Seathed ogf aphic

artwork. 7. The ri%care%b@gt@adbuetdgéw@@ sir £d @ Mob whergiikadaid kst
portion of said fourth surface is |ocated radially outside of said second

portion of said F&GLCAtLTPT SL8LLRIt Aht 18 RPLRERRT 91 #9%FattiCotVids | ocat ed
radi al |y outsi derefrigaitdver apbheal thof wiv@léith range of 635 to 650

nanometers.

10 Second disc 30 comprises a substantially
¢tmooth third surface 32a nd a fourth surface 32b. A
portion 34 of fourth surface 32b has spillover program
information recorded on it by means of local changes
(not shown) 1n the distance of fourth surface 32b from

15 third surface 32a. The spillover program information,
when present, represents program information which
would not fit on the first disc 20, and is located
hetween the inner information diameter (I.D.;) and the
outer information diameter (0.D.,) of second disc 30. A

20 reflective coating 36 is deposited over fourth surface
32b. Reflective coating 36 usually has a reflectivity

j of at least 70% within the wavelength range of 635 to
650 nanometers.
Conventional single-side-readable DVD 10 is

25 formed by bonding first disc 20 to second disc 30 with
adhesive bonding material 40 so that second surface 22b
of first disc 20 faces fourth surface 32b of second
disc 30. A hole 50 passes through the center of DVD 10
and allows DVD 10 to be held during playback and

30 stcrage.

During playback, DVD 10 is rotated ana a
laser beam (not shown) is focused on second surface 22b
of first disc 20 at the inner information diameter

(I.D.y). The laser beam travels through first disc 20,



2 0 AUG 2002 - 15 8. The recording nediumdefined in claim2l wherein said
sem -refl ective coating conprises silicon carbonate. 9. The recording
medi um defined in claim1l wherein said sem -reflective coating is 0 AUG 2002
approximately 20%to 40%reflective for light with a wavel ength o?
approximately 635 to 650 nanoneters. ' 10. The recordi ng nediumdefined in
claim1 wherein said reflective coating conprises alumnum 11. The
recordi ng medi umdefined in claim1 whereih &did reflective coating is at

| east 700 reflective for light wwth a wavel ength of approximately 635 to

650 nanoneters. 12. The nmethod of making a recordi ng medi um conpri sing:
forming a first SGB4ESREI QFFySERAREPEFRNEI P L3 ERE <@ Wiineh thas dsfj r st

surface and a seggRd1sdehape ERPOSHOGriR St Shfditdn FWIAROBMILEBnkI I St
information is recorded bgpneans of Tocal changgs in_the distance of said

second surface fE8MIEERd2EP! st 2Rer FEREE LS RAThFIEAUWs dddid ddfFadl of said

first disc with gnhsenl jrefkegbt¥er6Qadndd ME Y d1&fd .eCtrgogriir St portion of
| i ght passed hrou%h said first dig& bacﬁ}throu h said first gisc and whi ch
transmts a seconBIpoPEFOARoFeSAF i Yhtthhr ndarg ofeFecran seritgee

coating, said sepppretl ectsvedcoat2ma £ wdy My Gdadinsalgd thecabcahanges of
sai d second surfgce so that said first portion of said ht is reflected

i
back through sai d2FFFsPeeMsErPh Hek ot e GARatHen déa@%ESG 260D-0) 16

first informatiosor egerdedebyistdthdored Lhanges 0o.93L 0 secontksWiace;
formng a second Blastlc di sc which has a third surface and a fourth
surface opposite2 o0 said third surface a first por~-~.on of said fourth

surface havipg second i nfopned i o tresonded amfidrmy iBaAs apktkecab . phanges
urface fromsaid third surface and a second

in the distance o aid fourth
portion of said ?%uf%ﬁsgu$¥%%eziaf?ﬁﬂnbfapﬁﬁfIIOWﬁFoPﬁﬁﬁFéﬂ f or med
information is recorded on portion 34 of second disc
30, the laser beam is re-focused on fourth surface 32b
of second disc 30 at the outer information diameter
15 (0.D.,). Because coating 24 is semi-reflective, the
laser beam travels through the first disc 20, through
the semi-reflective coating 24, reflects off the
reflective coating 36 {and thus is modulated by the
spillover program information recorded on portion 34 of
20 second disc 30), and travels back through semi-
reflective coating 24 and first disc 20 where it is
) detected and interpreted. The laser beam is then
scanned from the outer information diameter (0.D.,) to
the inner information diameter (I.D.;) of second disc 30
25 to read the remainder of the spillover program
information contained therein.
Because program information recorded on DVD
10 is read by scanning the laser beam from the inner
information diameter (I.D.,) to the outer information
30 diameter (0.D.,) of first cdisc 20, and then from the
outer information diameter (0.D.;) to the inner
information diameter (I.D.,) of second disc 30, DVD 10
is referred to as an opposite track path (OTP) DVD.
DVD 10 may be alternatively configured so that program



thereon; coating si 1 foL~rth surface of said second disc wwth a reflective
coating which reflects said second portion of said light transmtted
through said first disc back through said first disc, said reercQﬂygg;mm
coating conformng to said | ocal changes of said first portion of “sal
fourth surface so that said second portion of said light is reflected back
through said first disc in accordance with said second information recorded
by said | ocal changes of said fourth surfacé;, ~and bonding said first disc
to said second 1 disc so that the bonded disc forns a permanent two-disc
stack with said second surface of said first disc facing said fourth
surface of said sefomuaticr.id3redkhahetdfodndélyi sednnnngl ahe 12séunrt her

conprises: providin aid third surf. f id_secaond _disc.wiith additiona
gr aphi cal inforng?? nfrﬁﬂnﬁﬁ%é“ﬁgﬁﬁ&gﬁ%E%Pﬁ §5i818P§?ﬁ¥1é§mRewei g d
graphi cal infornmatten rofgrnstisoratdiaeetteron®.of. generfirandisgpedd,i and

i nformation. 2 02 - 17 o el thod.defined,in.cl.aim
wherein said gra%%?ét%%gﬁf%h%ﬁ%ygﬁgggﬁ%gggggogi513§F%e§6fkTRé”néFh§§e
defined in clai miRenhinEdrmataiah ghigpleteal (OnDopnatf e onprdises 3dnhanced

Ph%o?%giiéz.cgggﬁggéggﬂdﬂg%#g%%?%qgg%a%&%%zf@&g%ﬁégﬁéﬁhgﬁgégﬁg%ggéi%'QIain1
12 further conprisitie inner information diameter (I.D.;) as in an OTP
DVD). Such a DVD is referred to as a parallel track
path (PTP) DVD. The DVD Consortium has established
10 specific guidelines for program information and lead-
out information (i.e., erd of program information
markers) placement for both OTP and PTP DVDs.
Conventionally, graphical information (e.g.,
artwork, textual information, and the like) is stored
15 only on third surface 32a of second disc 30. A
graphical image 60, for example, is shown on third
surface 32a in FIG. 1. To prevent interference between
graphical information and program information,
graphical information is not provided on the first disc
20 20 side of DVD 10. That is, graphical information is
not viewable through the first, frontside disc 20 of
’ conventional DVD 10.
FIG. 2 shows a side elevational view of an
inventive single-side-readable DVD 10'., Like
25 conventional single-side-readable DVD 10 of FIG. 1,
inventive single-side-readable DVD 10' comprises a
first, frontside disc 20' bonded to a second, backside
disc 30' with an adhesive bonding material 40°'.
First disc 20' comprises a substantially
30 smooth first surface 22a' and a second surface 22b’
having program information recorded on it by means of
local changes (not shown) in the distance of second
surface 22b' from first surface 22a'. The program

information is located between the inner information



| ocating said first portion of said fourth surface radially outside of said
second portion of said fourth surface so that said second infornatig@ MEZ%Z
| ocated radially outside of said graphical information. 19. The net &
defined in claim12 wherein said coating said second surface conpri ses:
coating said second surface with a silicon carbonate sem -reflective
coating. 20. The nethod defined in claim 12 wherein said coating said
second surface conprises: coating said seeod@ surface with a semreflective
coating that is approximately 20% to 400 reflective for light with a

wavel ength of approximately 635 to 650 nanonmeters. 21. The nethod defi ned
in claim12 wher @iamedied ddabipg el dHowmttersunffaceatdopr dsemetenati ng

said fourth surface W th_an i hwum ref,l ectiy g QA 02 18
3 rhe et hod udrRlel oF Cr SMANE LRI SChd'S Sagy %gf%SFglg?)u??%ggﬁ?face
conprises: coati2g'sdisdmfidart hosaehaceeM ¢ttt fve efdadtirigr dc et iFIG.t Hat i s at

| east 70%ref| ec%%ygﬁgggi§elgi ghL Wi é@og?\é\glynlg%ae%%%bqf approxi mately 635 to

650 nanoneters. recordi ng rnedi am e met hod of claim 12.
24. An informétion recordi Ggcordi dbsd03Cbnpemst iges & fdubsttagutistldntial |y

gra”SPare”t p| ?‘Sts%rﬁo‘ﬂ%ms%h*i‘?ééi Qgrﬁaéiar%a pUlIQCe Pcﬂfhgu SERYPUL Subhace
pposite to said Tirst surface, sard second surface having Tirst
informati on recowdédt enpptrthyn 34' of fourth surface 32b' having
spillover program information recorded on it by means
of local changes (not shown) in the distance of fourth
10 surface 32b' from third surface 32a'. The spillover
program information is located between the inner
information diameter (I.D.;) and outer information
diameter (0.D..) of second disc 30', and a reflective
coating 36' (similar to reflective coating 36 of
15 FIG. 1) is deposited over fourth surface 32b'.
As with conventional single-side-readable DVD
10, inventive single-side-readable DVD 10' may comprise
a graphical image 60' on third surface 32a' of second
disc 30'. Note that graphical image 60 (FIG. 1) and
20 graphical image 60' (FIG. 2) are viewable only from the
non-readable side (second disc 30 side) of DVD 10 and
' the non-readable side (second disc 30' side) of DVD
10", respectively.
Unlike conventional DVD 10, inventive DVD 10
25 comprises graphical information viewable from the
readable side (first disc 20' side} of DVD 10'. That
is, a portion 38' of fourth surface 32b' of second disc
30" is provided with graphical information 70' viewable
through first disc 20'. Graphical information 70' is
30 viewable through first disc 20' because the coating 24'
is semi-reflective. Graphical information 70' may
comprise pit art, enhanced pit art, generic or specific
artwork, holographic artwork, textual information, or

any similar graphical information.



15 nmeans of | ocal changes in the distance of said second surface from said
first surface; a sem-reflective coating on said second surface for 6 200
reflecting a first portion of |ight passed through said first disc %aéw 2
through said first disc 20 and for transmtting a second portion of said

i ght through said sem -reflective coating, said semreflective coating
conform ng to said | ocal changes of said second surface so that said first
portion of said light is reflected back thraouagh said first disc in 25
accordance with the first information recorded by neans of said | ocal
changes of said second surface; a second plastic disc of approximately the

same thickness as said firsph dhse, tﬁ@iglgygpnﬂlﬁyagfhamjmgwoggpsite third
and fourth surfaces, a first 30 port %g of said fourth surface havi ng
a

second |nfornatlGﬁaré@GFSdegngFPpﬁﬁc miermaien thanddeierated di st ance

of said first popbiredoaf 3sai df @uﬁthhsyufﬁ@@efzmn seikk tgyrtd ovurthaee and a
second portion o 2.0 AUG 2002 fald fourth surface having graphical
i nf ormation for nE@™EREPSoATBRRAC eéE OHRRL B | Abe) i iy, ShETRtend T ofher nal

br?lndl ng, laser @@rrltbbhgBSanfSEEQEth}/QuEf\mf c:mbf'let Oithq;or&I’ig)rﬁ tihatd
reflective coatin n.sai rth surface for_reflectin id secon

portion of said Fgﬁﬁﬁlpﬁaﬁgﬁﬁ#PgartﬂF%%ﬁﬁFs%ﬁ%P?WqEﬂoqﬂ %@dEQPFStHPGUQh sai d
first disc, saidineklk€eteveichabVngcensdot mimguidesainks doal pzb@mg@s of
said fourth surfac o) %hat sai.d. 10 . second gortlon of said |i i

reflected back tﬁP GghasaPa Fpgs%eﬁ?s%u?n %Eﬁﬁ%eﬂ&qq?qgﬁé §§cgﬁ5h

information recoadgdsbyiieanslefasal tty ocedu changes .of ai dnfseuntce, sasf ace,

sai d second di.sc being,st ed_on_and se to s d first disc so that
said fourth 18 sf PgeelFa@gE s%idfgﬁc%%dgﬁéﬁsg%éﬂ’ L OVRIEEREFBY maki ng a

recordi ng nedi umiadbpmesiog: réObmi@@ canfp)clilstilcﬁulﬁsfl'ardﬁ douy thr angpacent
pl astic disc mh|§gbhas a_first ér 20 . a econ érfa Ge opposite to

said first surfa 1GhPERTEF? Fﬁéj§ﬁ?ﬁ%§ 5%6%?&@ eb? means of | ocal

changes in the dgsaphmeabf1sﬁodmsegmmd7@UrﬂGmmedrdmnpmmuichlB@ﬂ sdr f ace;
coating said secgnd rf id 2 flrst mnth a reflectlve
coati ng which re??%%?g 33? g? ﬁ?tioﬁlof pasée& ﬁ%§n§ﬁ s8fd first
di sc back thﬂﬁugbthatdléhdsoudlsnfewmhWWUnﬂmay%hEﬂphacem seaonthpoihnen of
said |ight through 8?mgt§8n Eefl Ctl% ?g e§§n9 8¢ g& §gf|ect|ve

|% oca angé g5

coating 30 confornlng 0 Sa Second surface so t hat
said first portiengnélsai OVDighaves trefdtem edtdradkg Hooudgh sardaterst di sc

in accordance mj%?bthgf DVD 10" for spillover program information.
(Note that for a PTP DVD lead-out information would be

20 placed near the outer information diameter (0.D.,) of
second disc 30'.) Upon detecting the stop bit, the DVD
player will know it has detected all spillover program
information and will stop scanning fourth surface 32b'
prior to reaching graphical information 70'. The

25 playability of DVD 10' is thereby unaffected by
graphical information 70'.

It will be understood that the foregoing is
only illustrative of the principles of this invention,
and that various modifications can be made by those

30 skilled in the art without departing from the scope and
spirit of the invention. For example, graphical
information 70' may be placed at any location along
fourth surface 32b' of second disc 30' by including a

command within the spillover program information



2 0 AUG 2002 18B first information recorded by said | ocal changes of said
second surface; formng a second plastic disc which has a third surface and
a fourth surface opposite to said 5 third surface, a first portion b8 A§i200?
fourth surface having second information recorded on it by neans of | ocal
changes in the distance of said fourth surface fromsaid third surface and
a second portion of said fourth surface havi graphical information forned
10 thereon by at |east one of |abeling, printing, thermal branding, |aser
scri bing, and selective chenical etching; coating said fourth surface of

sai d second disc e o 1 i econd
portion of said I¥%ﬁ§kéké§§éﬁ \é?gﬁggtéﬂQggﬁgﬁplrs%kdgggpbggégtﬁ?%ugh sai d
first disc, said gEﬁpMEnaluﬁmﬁnnmau}aﬁomkatapngoﬁofsaruhleuafaceahgbs of
said first portio rf t sl e i on of
said light is ref 1ﬁil§ ck 3gu % salgtﬁpgst6d|§%§ 882@%%? ance with
sai d second |nfora&nmgnse@nnﬁ(hurﬂnpeuﬁab | ocalf ick&ndescok0sai dLébel s hor
surface; and bond fi A @S5ald $SEEO $0; e bonded
disc fornms a p%r é%&n‘fs&%& d{sc J%S %ta%f \%I gﬁ S% ggagi&gé sﬁé?%%%ég Bai d
first disc facing/&aid fourth surface of said second disc. .A

,L.ASH3. AIN, 2. A Al @A, @. A % A(. AY(f.AF . A6. A. AL. A9aL. Ay_. A{f9. A{0. A9. A

e. Ay. A . AhyL. Al f. AY . AYCk 5BEr @\st WKno

| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] c”a] ca] cTa] c<a] ca] ca] ca!



Py k]

BC545TLﬁxsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c h %@hc
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!}07]“4!5!C!P!!!""N#C#}xsn? ?@* ]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca! O######$S_$WWBWORRRE ' "' ((((((P)Q))0*=*}xsni d_Z]] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] cal =*2* CrE* X* Y* x***** 14 pmdd) = 7 y-z-U V/// BOCOQD000Z1\ 1|
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10 10v 9ht reflective coating conforming to said local changes of

said second surface so that said first portion of said
light is reflected back through said first disc in
accordance with the first information recorded by means
of said local changes of said second surface;

a second plastic disc of approximately
the same thickness as said first disc, said second disc
having opposite third and fourth surfaces, a first
portion of said fourth surface having second
information recorded on it by means of local changes in
the distance of said first portion of said fourth
surface from said third surface and a second portion of
salid fourth surface having graphical information formed
thereon; and

a reflective coating on said fourth
surface for reflecting said second portion of said
light transmitted through said first disc back through
said first disc, said reflective coating conforming to

said local changes of said fourth surface so that said
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information recorded by means of said local changes of

said fourth surface, said second disc being stacked on
and secured to said first disc so that said fourth

surface faces said second surface.

2. The record_ng medium defined in claim 1
wherein said third surface of said second disc

comprises additional graphical information.

3. The recording medium defined in claim 1
wherein said graphical information comprises at least

one of generic and specific information.

4, The recording medium defined in claim 1

wherein said graphical information comprises pit art.

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

pit art.

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

holographic artwork.

7. The recording medium defined in claim 1
wherein said first portion of said fourth surface is
located radially outside of said second portion of said
fourth surface so that said second information is

located radially outside of said graphical information.
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wherein said semi-reflective coating comprises silicon

carbonate.

9. The recording medium defined in claim 1
wherein said semi-reflective coating is approximately
20% to 40% reflective for light with a wavelength of

approximately 635 to 650 nanometers.

10. The recording medium defined in claim 1

~herein said reflective coating comprises aluminum.

11. The recording medium defined in claim 1
wherein said reflective coating is at least 70%
reflective for light with a wavelength of approximately

635 to 650 nanometers.

12. The method of making a recording medium
comprising:
forming a first substantially
transparent plastic disc which has a first surface and
) a second surface opposite to said first surface on
which first information is recorded by means of local
changes in the distance of said second surface from
salid first surface;
cocating said second surface of said
first disc with a semi-reflective coating which
reflects a first portion of light passed through said
first disc back through said first disc and which
transmits a second portion of said light through said
semi-reflective coating, said semi-reflective coating
conforming to said local changes of said second surface
so that said first portion of said light is reflected

back through said first disc in accordance with the
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a third surface and a fourth surface opposite to said

third surface, a first por*+ion of 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 a second portion of said

fourth surface having graphical information formed

thereon;

coating si 1 fovrth surface of =aid

second disc with a reflective coating which reflects

said second portion of said light transmitted through

said first disc back through said first disc,

reflective coating conforming to said local changes of

said first portion of said fourth surface so that said

second portion of said light is reflected back through

said first disc in accordance with said second

information recorded by said local changes of said

fourth surface; and

bonding said first disc to said second

disc so that the bonded disc forms a permanent two-disc

stack with said second surface of said first disc

facing said fourth surface of said second disc.

13. The method defined in claim 12 further

comprises:

providing said third surface of said

second disc with additional graphical information.

14. The method defined in claim 12 wherein

said graphical information comprises at least one of

generic and specific information.
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16. The method defined in claim 12 wherein

said graphical information comprises enhanced pit art.

17. The method defined in claim 12 wherein
sald graphical information comprises holographic

artwork.

18. The method defined in claim 12 further
comprising:
locating said first portion of said
fourth surface radially outside of said second portion
of said fourth surface so that said second information
is located radially outside of said graphical

information.

19. The method defined in claim 12 wherein
said coating said second surface comprises:
coating said second surface with a

| silicon carbonate semi-reflective coating.

20. The method defined in claim 12 wherein
said coating said second surface comprises:
coating said second surface with a semi-
reflective coating that is approximately 20% to 40%
reflective for light with a wavelength of approximately

635 to 650 nanometers.

21. The method defined in claim 12 wherein
said coating said fourth surface comprises:
coating said fourth surface with an

aluminum reflective coating.
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coating said fourth surface with a
reflective coating that is at least 70% reflective for
5 1light with a wavelength of approximately 635 to €50

nanometers.

23. A recording medium formed by the method
of claim 12.

24. An information recording medium
10 comprising:

a first substantially transparent
plastic disc having a first surface and a second
surface opposite to said first surface, said second
surface having first information recorded on it by

15 means of local changes in the distance of said second
surface from said first surface;

a semi-reflective coating on said second
surface for reflecting a first portion of light passed
through said first disc back through said first disc

20 and for transmitting a second portion of said light
through said semi-reflective coating, said semi-
reflective coating conforming to said local changes of
sailid second surface so that said first portion of said
light is reflected back through said first disc in

25 accordance with the first information recorded by means
of said local changes of said second surface;

a second plastic disc of approximately
the same thickness as said first disc, said second disc
having opposite third and fourth surfaces, a first

30 portion of said fourth surface having second
information recorded on it by means of local changes in
the distance of said first portion of said fourth

surface from said third surface and a second portion of
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105 105 brandifng, laser scribing, and selective chemical
etching; and
5 a reflective coating on said fourth
surface for reflecting said second portion of said
light transmitted through said first disc back through
sald first disc, said reflective coating conforming to
said local changes of said fourth surface so that said
10 second portion of said light is reflected back through
said first disc in accordance with the second
information recorded by means of said local changes of
said fourth surface, said second disc being stacked on
and secured to said first disc so that said fourth

15 surface faces said second surface.

25. A method of making a recording medium
comprising:
forming a first substantially
transparent plastic disc which has a first surface and
20 a second surface opposite to said first surface on
which first information is recorded by means of local
changes in the distance of said second surface from
said first surface;
coating said second surface of said
25 first disc with a semi-reflective coating which
reflects a first portion of light passed through said
first disc back through said first disc and which
transmits a second portion of said light through said
semi-reflective coating, said semi-reflective coating
30 conforming to said local changes of said second surface
so that said first portion of said light is reflected

back through said first disc in accordance with the
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10 thereon by at least one of labeling, printing, thermal
branding, laser scribing, and selective chemical
etching;

coating said fourth surface of said
second disc with a reflective coating which reflects

15 said second portion of said light transmitted through
said first disc back through said first disc, said
reflective coating conforming to said local changes of
said first portion of said fourth surface so that said
second portion of said light is reflected back through

20 said first disc in accordance with said second
information recorded by said local changes of said
fourth surface; and

bonding said first disc to said second
disc so that the bonded disc forms a permanent two-disc

25 stack with said second surface of said first disc

facing said fourth surface of said second disc.



