Optical dis¢ conpatible with two different r-ead ng

systiens* The present invention relates to an optical 5
#¢li sc conposed of two el enentary di scs adhesively bonded one to the

ot her, each el enenta I el : . yhe nspar ent
substrate wth an b%sﬁggrﬁ?ratg?gélaé&*ﬂ%&?ée B’rlct):\bl gg’é d\%??ﬁrgégrface
mcro-alterations dis- tri bureadspgrsestemsal track or concentric
tracks and 10 intended to be read optically with the aid of a |aser
beam Currently, a new standard _of high-density

Optical disc is bei'm§ BHeGPeRU NGB oPherehal® BYD 20 @higidt al
Video Disc) discAcomgpreed kdalkhky cldpyatepedaldScs t eched eelenadildsithis
new type of o%tpieca,éh di&_g‘% tg.have h a_storage caggcjﬁty(ot gr eater_than 4.7
G ga Bytes per ° “Tnformation face.” t hus " Haking rt°posSTré ri%tdre over
two hours of diegisttal ceedebrzosgresdedsabsbrdiag widcht hen infPE@E:ion Vi deo
standard. Appligations,.: Aty the, field-. 20: i of orinatj.on processing are
al so made possibl e b%h%déb i gh _%‘é‘nﬁ% o'f““f'hé; B‘pﬂfﬂ%’{:aﬁqﬁfﬁc.&é

The increase “hifpute ogRnsH t §R168L Srafhger swncentodei daladdiss @iths
necessitatgd & -ahange ofc tEChRLANE-8S: cal 1 £ OMPEK ehe Wht R olfhg, CosPAct

di sc (CD) technology, 25 especially as regards the size of the

m cro-al t er at i%GiFS*- on the disc, the wavel ength of the reading |aser,
t he system of mdi=atilgn  and newt hestamidieod oOf higi+dEnsity
correction. %,tq Crﬁqsulr,ti qocf LQI S, &, Ieader. b%fc.: tngdg\r/D fhe dlgge dags, not a
priori allow theFeadihg-o f convern ©F775¢% B¢ He name L
{Digital Video Disc) A specifically developed
15 tfechnique enables this new tvpe of optical disc to havs
a storage capacity of greater than 4.7 Giga Bytes per
information face, thus making it possible tc store over
two hours of digital video compressed acccording teo the
MPEG2 Video standard. BApplications in the field of
20 infeormation processing are also made possible by the

optical disc has necessitated a change of technique as
compared with the compact disc (CD) fechnology,
25 especially zs regards the size ¢f the micro-alterations

form of micro-pits or micre-ridges distributed over a

The information face is covered with a
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reflecting metallic laver which is covered in turn with

a protective layer on the outer face of which is then
X

affixed a label indicating the contents of the disc.
The DVD disc 1s composed of two eiementary discs each
43  around 0.6 mm thick. The twc elementary discs are
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30 tional conpact discs. . The conpact disc is around 1.2 nm
thick and consists of -a transparent substrate including an
*knformataon face provided with mcro-alterations in the f orm of
mcro-pits or mcro-ridges distributed-oger a 35 spiral track. The

information face is covered with a
covered in turgumidively

t hen affixed a | abel indicatin

reflecting netallic layer which is

BoRiOt ephit¥e Hayelcion therqut %rld‘eace~ otnhwhich is
the contents of the d

i sSc. The DVD

disc i s conpoSeF TS et Bifearyditecs eachR 86°Ar olida 61 Gcrrﬁ?tfhrck

The two

adhesi vel y boqggd ,back.to backu_,
i nformation faCé’F? préﬁent OTBT
resul ting 5in sudisei oondveised mn
the thicknes f.. the

1.2 mm and . @.6 nnth§§EE?€
DVD di sc. DVD disc.
the CIRC error
780 nm wher eas the DvD t ecni que uses
error correctitif code’ andetﬁé*
nm Thus, t@ re@ﬁxﬁé’ah
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650 nm or

two elementary discs assem

in a ClSC around 1.2 mm - 2-
of t e respectlve
Lhe df*édh 8Pve’” thi'E
t Heckr Yoam optikal mow eadiing,

Lhe . laser, beamis

conpact di sc %And for the

The conpact disc technlque uses EFM nodul ati on,
COr reed i MhpLQdQi: sandte “n,cuer%&@k”@"&owouu-ékﬁﬂﬁth [err]
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10 upward conpartibility epabling the DVD reader to read conpact

di scs, *an electronic unit and a | aser source which are dedicated to
*tthe readi ng of conpact discs have to be i ncl uded in the DVD
reader, this substantially increafing the price of such

readers. 20 Furthernore, although the upward conpatibility of DVD
readers enabl es, £9mpaciodi SC840 D& S RAGeSUCR kS NOLyrracet hEpgRSE-foOr the
readers of conventional conpact discs wni ch cannot in any event read
DVD di scs si e @IRHORS At gaaEretefb RT i hcFhite® antEREEt PENFERGAPT and a
| aser 25 whighiarerspesi ke tiotkbhaereadi g olezlVRridirstshe aid of a The
objective of the present jinvention s toq, solve this. prabl em of
conpatibility THA°Tespett: of *f WA CrO~a L t&IGitig St "é8npact “di-86s T8AR BYD di scs
whi | e propési ngicro-patsi nplerand dpenanddal: sohitnapus 3Rocves. TheThe
invention propgses..a novel -fype of. .optical, _._...di.s¢c wai.ch conmbines .the
advant agespof p‘(c‘:)rf’)‘fr%h%&d%/:gc”sc%% B “hé)DV%asd’l sec*se“g% E% n Bg”r e3d “8§uafll y by
conpact disc WwWithreaders-anfi&VDneadarss. adjacent to thehessiempéntioon

al S0 proposes;gnés: #8t heGe0f yn 8%, HRNUfAGIN1G L hi §,00vele tyRe:8h

optical disc. _ .~ The optical disc according to the invention is
conposed of twb2efeént aly §iCSEE asIEMSFEG By GBdttest Ve coatedphdnelithg? of

one to tie sthekcrig@checglen®Bniajyr &h&Cis sitGeBRAl BopEsackr apsparent
substrate with_ at |east one i

assempling agngsive layer. A protective laver
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; for exzmple DVD and CD.
e

5
Preferably, tne first predetermined walue for
o

compatipility, the wavelengths used are of the order o©
780 nm for the first tfhreshold and of the order of

35 650 nm for the second threshold, and the overall

. secondary infcrmetion face of the second
elementary disc, adjacent to the assembling adhesive
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information: face  provided wth surface m cr o- alterations

di stribéited over a spiral track &r cohcen- tric tracks and intended to
:be read with the aid of a | aser beam The mcro-alterations may be in
the formof 5 mcro-pits, mcro-ridgest and/ or conti nuous grooves. The
information face of the first elementary disc is coated with a

sem -reflectipgrhayernadiacent; to thgeasseml i Bcondard deSicteatiayer which
is transparent. The T nfornatl on face of the second el L ement ary di sc

is coated a 1B RefPelEt§imetidry i qeayer"’”&rfdpﬁéfe‘sittééﬁ’é’a ¥pp6si £ he
assenbling adheskvech al:a&e*érlsﬁc:, pﬂf@t*ecé | 3k i - ey ,i.w lsylkseaqfent |y
covers the reflecting netallic glesec lscﬁsq as to
serve to support a*F&belF o “ta*" tghécdlv§c‘1‘s FESs &/ réFPéttl ng ~1Tayer has
a coeffici®ent 145=rpf antiransini sstosubgraat exl iyt hampaior noegual reaalingy first
predet erm ned_-value velength, of .. the sl asgr o3 ater than
or equal to a first: threé‘shﬁae \@Izﬁéhgem‘?ye* tOfIDectlr(r?fg 1%y e%r e
furthernore hagera coeficient of reflection greater than or
equal to a second pre- i 2Qndeterm nedpvalug oof orm@emavgl@ng‘throf t he
| aser |ess than or equal to a second threshold. Pref erably,__ t he
first threshof8ei £igr eat eFiEnh4&lt HeAd S8 GRTFFHREESROIGF by oW SP9%ast 100
nm 10 mentAdvanagesuslyy ofheonl—miﬁﬁﬂﬁzﬁgoéxaﬁﬁgé 208 itlhe:s-25

first el ement ar%e disc agg the information face of .the second

el ementary di-S€8oft¥l Yo WrPREEEWo ST Sent it ‘standards, for exanple
DvD and CD. Pref erably, the first predeterm ned value for

t he coefficient of_,tr nsgnyssion, i 95%.. he,..30 cand ..
predeternined val 48~ a1r§r tshe c(%ecf iCl en?c "é 5ot CLEE éétg?o% i s equal to
25% For the applicatioalodisheaccordigpt itwalthediisgeniionin the framework
of CD apg DVD) conpatibility, the wavel engths used are of the order
of

20 Figure 3 is a characteristic curve of a semi-
reflecting layer according to the inventiocn,
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reflecting layer and of a semi-transparent layver

according to the invention, and
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hematic diagram in respect of the

manufacture of the disc according to the embodi-



780 nm for the first threshold and of

the order of 35 650 nm for
the :secbnd threshold,: and -the' overall t hi ckness of the disc is
1.2 mMm A secondary information face of the second
el enentary disc, adjacent to the assenpling adhesive | ayer, can
be produced on the face opposite the
-4- reflecting getahhic. . layer, mﬁpgqasecanQaQyjtJCafN;ggd(H¥
face is coated with a sen1-frénsparent | ayer” whi‘ch“has ™ ~ simlar

characteri sti c§ifo iffersamn ref ceappragd| &fertwst elemepheryi FS6Ce| dientary
di sc versus thgnwavel gRgbhnobdt RReSonk aggr sha@nsk sty inG! sibstiantdsald y

| mpair  normnal rgadln Aof t he sen1-_ref|ect|nq
refl ecting CIRayBRT dhesive FREeT| fyeihtioh Wi
under st ood 3 t bicn rtherahdeolithebdehaid eto ﬂﬁ§cmmrﬁnd)
10 nents taken bg way. o quJJnt| exanpl.e %nd 1 Lu
appended dr awi nas=n Which:* - the” understandin
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Figure 1 is a diagranmmatic perspective view of an optical disc
according to the invention, ° . " Figure 2 is a detail viewin dection
section through the optical disc of Figure 1 according to a
first enbodi ment of the inventién; 20 Figure 3 is a
characteristic curve of a sem- reflecting | ayer according to
the invention, gciementary &IOUI 8418 & SehepRtdie: dkagranm,kn ge§p@ct of

t he nanufacture of the disc accordlng to the enmhodi -

ment of Figure“2Ven the small HiGress o FlFetdsine b\9‘|"§w~|°‘|‘(‘53ec*t'| di*& hr ough
t he optiecall 1 dihS@:(@fesEl gar end a@senr4l rtgsd Qzaarsesdnd.? mm.

enbodi ment of the invention, .30 arg. two characteristic
curves of a semi- - - OEQFPEELPRGT “Pﬁyeg %hd“‘? 2 5eni St FHHS Parent

| ayer 5 daﬁworain@n@iddmu acentrddng ard th85DVD stEhdareé &And a

schematic dlagr% e@ LESREGH Of %qe*ef» cting layer 6a is intended to

be read optically by the laser beam 5z with a wave-

b o~ - o -~ 4~ - - - & L
10 the transparent substrate 4, then traverses the thick
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20 transmission and of the coefficient of reflection cof
the layer 6a 1s egual fto 1 The laser beam 5a
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numerical aperture of the okjective of the reade
represented] in respect of the laser beam 5a, the light
spot created by the laser beam 5a on the information
30 face 7Tb of the second elementarv disc is relatively
large and unfocused. Thus, the light beam raflected by

information face 7b before again being filtered by th

semi-reflecting layer ca and then subsequently
35 reemerging from the disc via the face 4a of the first

elementary <disc. Any dist s tc  the optical



manuf acture of the disc accord| ng to the enbodi - ment of Figure
5. - 5- As illustrated in
\Eigure 1, the opti cal disc of the invention is conposed of two

el enentary di scs D1 and D2 assenbledthe one to the other with the aid
of a transparent adhesive |ayer 3. Hereafter in the descrip- 5 tion
reference will be made tqthe CD.gpd HD standards 5 AL agklitate
t he understandin t he invention Wi t hout this constltutlng any
linmtation in ’rgégp%ﬁt igf usecdotifdy AppritatitGfs oPIOTNEF QR arfddicds 'bf

opti cal diSCSDrOuuddhtiﬁbﬁmbtm@ut@r tappldrcaddQmiaind . order toiensdre- the
10. conpatlblllpy f_, the disc_ with the CD and DVD stagdards
the two eIenenfﬁfy'dlstézEfeﬁhd*%ﬁ*éﬁtﬂwhavé%r 63 135 2knd%g® §P°ar ound
0.6 mMm Thé diianetrar o6f trak m.;ss:@pt iszal agi $0 ms_namameor»rlé emerghe total
thlickness of , __the dlsc |s argynd 1.2 ~Lv%uu - BQuwe 2

Il lustrates d‘agrannatlca y structure ofc%he glsc ccoralrg to

a first enbodiimemrnaticf t¢m£|m0e@r|dW°'ﬁﬁpiﬂqsﬁ gleeEntargigt sé2bl and

t he secondugjquﬂgaA% DQ1Q§Q:Q§§pqgleq L hersgpe tothe. ., ﬁgther
by the transparent d e5|ve ayer . The 20 elenentary d I'sc
consi sts of aEfﬁhnébaﬁ@nbaﬁﬂﬁﬁr%&etub *Fay@ﬁt4ﬂar0@n§~e Glﬁﬁ 0 k-
upper facecg4a mfe theriectddapspar eahisubshiatec4 rBECiKRS -aafeadi-ngql aser
beam . . _ N o
layver 6a and travels towards the objective of the
reader {(not represented) It is important that the
presence of the semi-reflecting layver da does not
impair the quality of optical reading of the
15  dinformation face 7b. In praciice, the semi-reflecting

than or equal to 25% for wavelengths of lie

equal to 650 nm and a coefficient of ftransmission
s}

grezter than or egual to 98%% for wavelengths of greater
20 than or equal to 780 nm {see Figure 3)
71 a 1] ]

25 production lines. The slementary disc Dl is produced by
pressing a transparent substrate with the zid of a DVD-
standard mould so as tc fashion a substrate around
0.6 mm thick which includes an information face accord-
ing to the DVD standard. A semi-reflecting layer 1is

30 fthen deposited on the informaticon face thus produced
Likewise, the second elementary disc DZ is obtained by
pressing & transparent substrate with the aid o©f a
moulid so as to fashion a substrate around 0.6 mm thick
and having an information face according to the (D

35 standard. The information layer thus obtained i1s then
coated with & reflecting metallic layer and a protec-

fhe semi-
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5a or 5b. The |ower face 4b or information face of the substrate 4
includes micro-alterattons '‘6.in the formof 25 micro-pits or

m cro-ridges
and is coated with a sem - reflecting layer 6a. The
mcro-alterations 6 are Di stribute® -over a spiral track or over
concentric tracks. Likewise, the second elenentary disc D2
i ncl udes a transparant, substLat @c7nwhese zupper *foadﬂ*e?aacgﬁem‘@ addest vel y
bondedtothe|nTo‘rmat|onface 4b ofthe first

Is S Hary, dise D1
with the aiwhexgasthene ~?Fén§§arcént135é‘a‘heswe T“ ‘er 3. The [ower
face 7b or oppddfed nBiiontof abe fete tihéct tmngp‘aﬁénﬂ Csaﬁ}s??at% 7

i ncl udes a second serl es. of mcro-alter ns § egate Prai bh face
reflecting metd|§cSC| 5987 Ugta“?ﬁg %‘gﬁ"lgcsl ng ik ﬁetéal lic ,I_.g er 9 is
subsequent Isy @py@rsdaemtm a0 .6 mprastkct iVe 4&3?9 Rafdofhbeecolitel Face 10a
can serve to sup or; bel

al. other printed or stuck-on indicating
itens relating®t%-the" con en ‘the disc. The second 4 embodimen
6- el enent ary d| ssﬁ’mcﬁ%:su%:wtm cka84s2of aPodnd“GC8 mn o+ &Ven the

smal | thi cknes Aotqghg %@h%ﬂ Ve, | ayer3, 'trh'b@ bne ddesal lerbhidékaassogf t he
optical disc i $Taroun e in %gatc;ig face,4bn@f the
first el ement aryp5“aé|~se<>~DP preocﬁ?ccé’ddaae’cc}rdl AGOLS  the DVD standard and
coated w t_j[;hthe =S8Rk~ r ef keehitAgyl ayescbadi s i hendbid o accongé Ndead®
optically by the | aser beam, 2a ;h 3, nave-, Iery;g,J;La[,earﬂr;]C = §5Q@ Ham or
635 nm The | adefUb&arh 5° coft att's 288V Fespec R

disc described earlier while referring to Flgure

)

. 7 3 H 1 I +n
Zere, the same reference numerais are simply reused tTO

designate the same elements of the disc. Oniy =2

+ s +
-3 difference in this second embodiment WILLI respect to
+he first embodiment is described below.

+hat face of the transparent substrate 7 whichh 1s
adiacent to the transparent adhesive layer 3 &and 13
20 oppcsite the information face 7o of the second elemen-—
tary disc D2. The secondary information face 7a also
includes micro-alterations 11 similar to those oI the

25  +5 the DVD standard as opposed to tae information face
~ ~ - ~ - - A e
1 of the second elementary disc D2 which 18 intended

information face 7a is coated with a semi-transparent
iaver 12 which is practically transparent 1l respect of

30 the wavelength 780 nm and which has a coefficlent of
reflection greater Than oOr equal to 45% 1in respect of
wavelengths of less tnan or equal to 630 nm. Taus, if

it is considered that tnhe energy osf the light Dbeamnm
arriving at the reader optical detectors {not

35 represented) should be greater than oI equal to 25% of
j £



t he f| rst elenentary disc D1 via the upper face 4a of 10 the transparent

substrate 4, then traverses ‘the thick-* ness of the transparent
substrate 4 and is focused on the inrormation face 4b. Part of the

| aser beam 5a is reflected by the sefi-reflecting layer 6a so as to
be read optically by photodetectors (not represented) and 15 to
generate inforpptdon Ty indhees FRRdeFne {MOtriciedteRI€SERiLE) i s-Anot her
part of the |aser _beam 5a Jdraverses the sem-reflecting | ayer

6a. |If the S*CRabr pEFoifSHE TREFPGEEFInaNFBy HnetS séRPSr éf1%8Ct$hg

| ayer 6a is negtected tHe.som @rovblaﬁs@@ef fﬂoel enti sof 2 tsansmaseion and
of the coeffici ent of. rejlectlgn ayer_b6a. |s €4 uaZI to 1, .The

| aser beam 5a 7 anshitted by tﬁe S$& r8f1lbg‘6f?hg F8YEF 64 tPaVerdes

i n successi bn ftlke greisparemn adhesquet | &perd 53 .aMherlegore, thranspasent
substrate 7 befQre bgé ngogz_gf;ggct ed b the-ZRa.iDf QreRLL Op;s JfaGe 7b, of the
second el enentary dis d wth t?’ue Teflectr ng*met allic iayer 9.
G ven the F@rerinEalr e@@eﬁ”@urﬁéc@ﬁﬁhé%bre@@ﬁe Py ing her peaneed Thot
represented) inRdJBspeGhsphrbhe hagser beagrSaswihechd g} than SBSbp&reated by
the | aser beam 5a_on the |nf Oormation 30 face 7D of the second el enent ary
disc is relatiitely the THrgfe FMCHTIBHUSs S USThus: thdfe TiyHt: e v2% | ect ed

by t heioef lBcitini®anayer Listai I’DcEIngiedlvfefﬂua"@t e byhéheaser imdat mati on
face 7b before agal n,.bej filtered, b%/ .. Sem -ref I ectlglg o ayer 6a
and then sdbsedueiti ;géS CoPecher Gitg Tgr o tRE" tf sE2YFA thefact 2a of
the first eaiee:rmm arigneditscy dAay Ddi sturbances to the optical

reading of the sem yhelleciBn kA¥YGuAR ¢ AR HScharaliolrbzed

ecting layer 6a and of
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20 manufacture of the elementary disc Dl is identical to
the process described in respect of Figure 4. For the
manufacture of the elementary disc D2, a transparent

information faces according to the DVD and CD standards
25 respectively. A semi-transparent layer is then

metallic layer on the CD informaticn face. The reflect-
ing laver is then covered with a protective layer. The
elementary discs D1 and D2 thus produced are bonded
30 together with a transparent adhesive, the information

face to fzace The optical disc is thus produced
including two DVD information layers and one CD infor-
mation ver thus increasing the storage capacity of

The semi-reflecting layer 6a and the semi-
fransparent layer 12 can be produced using materials
such as polydiacetylene or cholesteric polyvmer (by

thin-layer deposition for example} whose spacing may be



-7- A laser beam 5b_ which has a wavelength or 780
nmis used for reading: thé -inforrmation face 7b produced accordi ng
to the CD standard. For this wave- | ength, the sem -reflecting | ayer 6a
has a large coef- 5 ficient of transm-ssion so as to mnimse the energy
Losses of tle laser beam intended for reading the i nformation

face 7b of thezggsond ebenentarynghgs BRe reriddieidseid h8aMsAA dss chocused
on the informatjon face, 7h. and is reflected by the reflecting netallic

layer 9. 10 SHRCFFEFPELtetChedm afai NUEFavet s&f t hESsetivs EFIECt i R

| ayer 6a andiigravels towards the objective of the reader (not
represented). It is B' nportant _that th s resence.

sem -reflecting |ayer™Y 64 "do6s ®ot"® ”’ﬁﬁaﬁ""tﬁé{*s dugl taSTQ“(‘J"f“
optical réadihgr pgbducieglSDidfecsatindn D¥ficeigbs ckn pfreactiee, tothe
sem -reflecti suce | ayerpahas acoeffiiche of reflecti Q. of 1. greater
t han or equal ?g %%ffo% WéVSI g%gt hs © o*f %(r%esé” thgn So t eqtlj I~ ‘J%o x650 nm
and a coeffiepepttipie EpapSERESSi OF DVD grexiefrs thanibr T8§U8Ftt 795% f or

wavel engt hs of cgreakge»20 withan tor teqyaind ond80s sun ses Fhesre=3%. cp
Figure 4 |IIustrates d|a ramnat i cal | t he rocess for

manuf act uri ng ERBPBptPEal D7 sEeaRbr di i tRPVeL BRE SinvertS SRXESTRE fir st
el enent ar i @i sposBPilbiando theconcikecohd eiv%lmritcarly e ase ra:ro@duced on
two parall el [ ductlon Ilnes,“ Theeenet DL is produ d
pressing a traﬁ§p§?énf SUbeT At W e & b “‘“Wstaﬁ‘dé’%? rmul d
Sso as to fashLenb,aaQﬂbsixm“eermmndo cre@kt 6 mawt hhakkattd chorndliedes an

i nformation fa;;c:;s@cgol;deaL.m ing, ¥ “Ltglg,\%vq)stand@x% A senJef liect i ng
| ayer is _ B i C

sterec on the CD nformation face and recorded in

15 Digital Surround Dolby AC-3 on the DVD information
face; an audio album on the CD information face and the
assoclated video clips on the DVD information face or
faces; a }
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30 then depesited on the information face thus produced. Li kew se, the
second el enentary disc D2'is obtained by pressi ng a transparent
substrate mLLhﬂﬂLhe——ard”‘”T a nmoul d so as to fashion a substrate
around 0.6 nn1thick fRavi ng an ianformation face according to
the CD 35 ﬁmmx Fmatlon | ayer thus obtained is then :
coated with a ic |layer c13h & a protec- tive layer. The
two el ementary ﬂlscs‘tn and EQ t hus tai ned are assenbl ed the one to

the other with the
sem -

adj acent to the adhesi ve | ayer wh
situated on fHe: DQGppd3sewrfetedy

aid of a slen

Optical disc corooqé% of

der transparent adhesive |ayer, the

twhekhegbhogr | aer sbei ng
eréas the reflecting Ia er is
0 2ERhest¥Be DRRICERIr Sdei s Ehe tadhesi ve.

The disc thus ebkatpedddicl @deﬁaatavp idifser mebheRifnee 2t Wdds@a depth of

0.6 mmand a CD_informtjon f

Represent ed i n-EfguPers™ fsQ§D§éc6h8 ifodi

differs fromthekfi st emboddisentiby

information fage_ Za ;8N Lhe l%w secouqv

according to ure °5 in"al

di sc descri bedaear I4"e?cmii e' cvefver maﬁg* teoH Qurley 2with
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15 diifference in this second enbodi ment with respect to the first

enbodi ment i s described bel ow. T Secondary information face 7a
is produced on that face of the transparent substrate 7 which is
adj acent to the transparent adhesive }ayer-3 and is 20 opposite the

information face 7b of the second el enen- tary disc D2. The secondary
i nformation face #8.absp staddicludas: maeosalbenathgas dhilesimaroto those
of the information face 4b of the first el'ementary disc D1, in t he

sense that they ereciat@ndédmedtpey r 8adCacderdiny p5odeeed hecovbdshéndar d
as opposed to ddechaf ennedionmifrace and 14b tohtt hewsesonsh el anpniasysdi sc D2
which is intended .~ to be read according t@‘%he CD standard. The
secondary S4GF Ot Porr PRAEEBEFS PS 6arRE Wi % seni - t ranspar ent

| ayer 12 whiclé.i s pracuitdaklly dirsansparentinan treespectodf th@0prébediayel engt h
780 nm and which .has a_coefficient of, ., reflection greafer than gr equa
to 45%in resﬁ%%?ﬂg? C“g”&évgfé%%th”bfhfégs f% rn%ﬁcéégua ‘?%é65 “hm
Thus, if disqd s {(edhsiidedadest hat sehendangr gy fofrrghéon| ifghte béaad
arriving at _the..seaderoptical detectons i N0k ,,32 F[Epresgnted)
shoul d be great ej?&teiﬁan og eﬁ'ual' tcg) %SA) of 7 LHr%t h*e%gné?é/%*of ‘The ?"ﬁci dent

| aser beam 5c,Ccoaltfsl ¢oef 2 semifffepaapasenEetpBe¥i okelof the information
face 4b ofigt hey, fichtti caliementar yadbs€afnd n 4@spaGk-of 6| enghhsaef | ess
than or equal to 650 nmshould be greater than or equal

0 far
-0- terized that tae Semi-transparent layer (12) has a

coefficient of reflection greater than or equal to 45%
for a wavelength of the laser less than or equal to the
sacond threshold, and a coefficient of transmission

15 greater than or egual to 95% for a wavelength cof the
1 hreshocld

polymer
2 Proceas for manufacturing the ptical disc
25 accoxding to one of the preceding claims, characterized

nformation face according to a first standard (DVD),

the information face Dbeing ccated with & semi-
36 reflecting layer; a second elementary disc ({D2) 1is

3% protective layer; and the two e
assembled by adhesively bonding the two discs one to
the other, the information face of the first elementary

disc being adjacent to the transparent adhesive layer

e




to 25% This.inplies that the coefficient of transm s- sion of take
sem -reflecting layer a " i's.less$ t'han or equal to 75% To conpensate
for this, the coefficient’ of reflection of the sem -transparent | ayer
12 should 5 be greater than or equal to0:145% Therefore, the |aser

beam 5c focused on the secondary information face 7a for the reading

t hereof has a t bhaying traversed t Q senL\tr nsparent. |l ayer. . of

| ower energy t g%l con%arqu'd’ya% Wl%h t fclﬂrst errbo%l ?rent &#us%ur}t%zher

m ni m zi ng theuED“békgtGfbaﬁ@@%3¥%¢6ﬁ%xﬁﬂo the return of the |aser beam
reflected by the refbegting metalhify Layenaif o, dh&actersgeandn

el enmentary disc D2. IIIustrared in Flgure 6 are two
characteristicthat, cdpvedbsr nupstisdion, o €t mpdodyere ieReaidrat ive semi -
15 transpagentobayers 12econdary .HTJYﬁ@{egencgcgwlg p£§35@§d31 ttaie Figure
7, which depicts tbe manuf act ur i é% eps in ordeg *produce

the optical dr§&°8? Blrure s Lo BS §hesGr 41T '|?ﬁ%ﬁﬁb&
produce the eI&ﬁﬁ@taryqdlsequ$candd£2y IheozmﬁLxunuﬁanHlnaamg ddzged

el ementary disc:DL is ntical - he. prggess. desgrifed. in respect of
Figure 4. For fﬁe %%ﬁufac?LﬁééiﬁﬁﬁhL %?en%nt§r§ |§c g aam?raﬁggarent
substrate is ppessegdiving wifbubbesbizst tol graodude taec 1. i nformation faces
according to the DVD and CD standards 25 respectively. A

sem -transparent | ayer IS t hen deposited on the DVD information
face and a reflecting nmetallic |ayer on the CD information face. The
reflect- ing layer is then covered with a protective I|ayer. The

el enentary discs Dl and D2 thus produced are bonded 30 together with a
transparent adhesive, the information faces produced according to the
DVD standard are bonded face to face. The optical disc is thus
pr oduced including two DVD information |ayers and one CD infor-

mation | ayer, thus increasing the storage capacity of

e e

NN R \Il\



35 the disc.: The sem-reflecting layer 6a and the sem -
transparent |ayer 12 can be produced using materials such as

pol ydi acetyl ene or cholesteric polymer (by thin-1ayer deposition
for exanple) whose spacing may be adapted so as to change the
reflection and transm ssion characppstraktcs as a function of the
wavel enegth of l'ight. By virtue of the invention, existing
hardware 5 for producing CD discs and DVD di scs can be used to pr oduce,

oD reader e L Ve IBla BF oMbk HusklPontpes of VBt Sbinthlerk e 15 74
produce aglded one @PBIRrinY £ traEbdrepdgiue 12érs(3)0VIed fitst Reerféntdiys Gisteiopsprides10

possible to reconcile the %actl cal concerns of con- suners .

r egar di ng a0dRfPEMBEPN istifage (4Raacconing & BVahstapderd and fesyesond gigmentary disc
furthernor ). t nar r b I Lor Y- O
score or SouBsEh i DIIRHUER sifidte Aqtord 6 1o, 00 fard T BERCE: e halbe

and recorrdad byianCD5plairdfiot @D informatiomdandddy RyDVB@Idyerdor DMIeinféMiation. The
i nfornati on face; an audio albumon the CD.informatjon fzcgvan t he
associ at e®rQPIgELOLCPPIS @ ohner plicHiles TRRESeRNGIAg ccomppatibility of JAVD playengeis

2oR SIS sk DRENSRIAN RBHERT o rchF iy R i oo

i nf or mat i asdsdopthm consumers.

Figure 2



faces and the original track or nu5|cal ﬁrcerpt from the fllnton the
CD information face, etc. . 25 1 1. Optical disc
conposed of two el ermentary discs (D1 , D2) assenbl ed by adhesive
bondi ng of one to the 5 other, each elenentary disc containing at

| east one t ransparent substrate (4, 7) with an informati on face

(4b, 7b) provided with surface mcro-alterations 16, 8) di stributed
over a spiral track or concentric tracks and intended to be read
optically with the aid of a 10 |aser beam (5a, 5b) , characterized in
that the infor- mation face he first elementary disc (D1) is

coated with a sem -reflect ayer (6a) adja Qﬁe assenbl i ng
adhesive layer (3) i s transparent, and in i nformati on
face (7b) of the sg€ond 15 elenmentary disc (D2) i oated with a
reflecting metallc layer (9 ' situated ite the
assenbl i ng adhesi e | ayer.
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2. Opt,i cal’

Opt i cal

the sem -reflecting

greater than or equal

of the | aser
coefficient of
pr edet er m ned
equal to a seco
the second thre
according to dai
pr edet er mi ned val ue
and in that 35 the
reflection is equal
t he preceding cl
of the first el ement
12 - to the I
second el enentary di

gr
refl

Vl*é

and in that the elefentary di

di sc
t he |nfornat|on races
produced according to two
di sc according to Claim1 or

Pl

3

a

I SION

ess than or
-greater than
Optical disc
Zed in that the first

cient of trhnsmission is equal
rmned val ue fot the coefficent of
5. Optical disc according to one of
aracterized in that the informati on face (4b)

ser

nmutual Iy ditfferent standards (CD, DVD).
to a 25 first predeterm ned value for a wavel ength
e for a wavelength of the
by at least 100 n
to 95%
second pred

according tg Caiml, charac- terlzed in that
2, charac- terized in that
ater than or equal to a first threshold and
m 3, charac-
to 25%

(4b, "7b) -or thé' 2 %elenentary discs (D1, D2) are
| ayer (6a) has a coefficient of transm ssion
bction greater than or equal to a
ar-eshet dr —t-he- 30 —fH rst—t-hiesh
for the co
ai ns,

ary disc (D1) is produced accbrding
DVD st andard and the informatibn face
i s produced accordinP

(7b) of t he

( to the CD standard,

<) 1 R,
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each have a thi‘ckness of around 0.6_m”m 5 6. Cptical dISC
accordlng fo one of the preteding * “cl?#gs, characterized in that the
se

second el enentary disc (2) includes condary information face
(7a) adjacent to the assenbling adhesive layer (3) and

coated with a sem -transparent layer (12). 10 7. Optical disc
according to Cbai 6, charac- terized in $hat \t he seni -t rafppar ent

| ayer (12) has a oefficignt . ré&flectiohjgreatertthan or’@iﬁﬁP to 45%
for a wavel engt h—of—dhe laser/ | ef han _or _equial to the secohd

t hreshol d, and a i Ci ransm gsion 15 \greater tjhan ¢r

equal to 95% greater than or gaual jtopyhe
first thresh . c acfgording to @ne of the preceding
cl ai s, charact.rlzed in that the sem - cting |ayer (6g) of e
first el ementary] di ' 20 transpargent |ager (f2) of
the second g ntary produced wt t he djof a

thin-1ayer . 1 i I-ne_ or of chol gst gri ¢

pol ymer.

accordi ng %o o a
first elene produced'by

substrate so as |nforwaﬂ|on fac #D2
standard (DyBPrm vhe‘ |nfornat|on/ f@ce being coat

sem - 30 r%l edqting / I,ayer a secqnd \elemergary dis

produced by ‘lhg,a traySparent s\bst ratiefsofa Q

i nformation fa& o G - ¥eCpRra AN

i nformation face Derl ng g T and
then protected by a 35 proteﬂnlve Mar; and the tw elenentary
discs are assenbl ed by adhesively bonding the two discs one to t he

other, the information face of the firFLan'gary

W% e e e e T
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e SEMT -REFLECTING
LAYER
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di sc be ng adjacent to the transparent adhesive |ayer .and the
information face of -tHhe "‘secon‘-”d“‘di’*gf bei ng opposite the adhesive
{.ayer. 10. Process according to C l‘m 9, characterized in thet, for
the production of the second el enentary disc (D2), a secondary information
face is pressed on the transparent substrate accordina to the first
standard (DVD) , the said secondary information face being coated with a

sem -transparent |ayer before the operation of assenbling with the first
el enentary disc D .

o] ADHESIVE BONDING| g
OF D1 AND D2

PROTECTIVE
LAYER

FIG.7

SEMI-REFLECTING
LAYER
REFLECTING LAYER
LAYER
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DING TO DVD
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