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Optical disc compatible with two different 

reading systems 

The present . ... . invenLlOn relates to an optical 

5 di.sc composed of two elementary discs adhesively bonded 

one to the other, each elementary disc containing at 

least cne transparent substrate with an i;ifor:rr..ation 
f-r-c::. .... a._._ provided with surface micro-alterations dis-

tributed over a spiral track or concentric tracks and 

20 intended to be read optically with the aid of a laser 

ceam. 

c;urrentl~:l / a new standard of high-density 

optical. disc is being devised under the na::.r,e DVD 

( I)igi ta.l Video Disc). A specifically developed 

15 technique enables this new type of optical disc to have 

a storage capacity of greater than 4. 7 Giga Bytes per 

information face, thus making it possible to store over 

t;,.w hours of digital video compressed according to the 

MPEG2 Video standard. Applications in the field of 

20 information processing are also made possible by the 

high density of the optical disc. 

The increase in the ciensity of storage on 

optical disc has necessitated a change of techr.Lique as 

compared with the compact disc (CD) technology, 

25 especially as regards the size of the micro-alterations 

or1 the disc, the wavelength of the reading laser, t!'1e 

system of modulation and the :method of error 

correction. As a result of this, a reader of the DVD 

disc does not a priori a2.low the reading of conven-

30 tional compact discs. 

The compact disc is around l. 2 ffi2.""D. thick ar1d 

consists of a transparent substrate including an 

information face provided with micro-alterations in the 

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

35 spiral track. The information face is covered with a 

reflecting metallic layer which is covered in turn with 

a protective layer on the outer face of which is then 

affixed a label indicating the contents of the disc. 

The DVD disc is composed of two elementary discs each 

around 0.6 mm thick. The two elementary discs are 
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adhesively bo!"1ded back to back, on the side of their 

respective information face if present, by a fine layer 

of adhesive, this resul tir1g in. a disc arot1nd l.. L nun 

thick. For optical reading, the thickness of the 

5 substrate traversed by the laser beam i.s l. 2 nun and 

O. 6 rtlr. respectively for the compact disc and for the 

DVD '. O.lS·:::. 

The compact disc technique uses EFM modulation, 

the CIRC error correcting code and ,__. )_.ne reading 

10 wavelength /.. == 780 nm, whereas the DVD technique uses 

8/16 modulation, the RSPC error correcting code and the 

reading wavelength /.. == 650 n:m or 635 nm. Thus, a reader 

designed uniquely for the DVD disc is not compatible in 

respect of the reading of compact discs. To ensure 

15 upward compatibility enabling the DVD reader to read 

compact discs, an electronic unit and a laser source 

which are dedicated to the reading of compact discs 

:have to be included in the DVD reader, this 
substantially increasing the orice of such readers. 

20 Furthermore, althougI'.1. the upi~iard compatibility of DVD 

readers enables compact discs to be read, such is not 

the case for the readers of conventional co:tnpact discs 

which cannot in any event read DVD discs since sucn 

readers do not include an electronic unit and a laser 

25 vihich are specific to the reading of DVD discs. 

30 

The objective of the present invention is to 

solve this problem o:E compatibility in respect of the 

reading of compact discs and DVD discs while proposing 

a simple and economical solution. 

The invention proposes a novel type of optical 

disc which combines the advantages of compact discs and 

DVD discs and can be read equally by compact 

readers DVD readers. 

The also proposes a method of 

35 man~facturing this novel type of optical disc. 

The optical disc according to the invention is 

composed of two elementary discs asserrbled by adhesive 

bonding of one to the other, each elementary disc 

containing a transparent substrate with at least one 
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• .&: •• in.Lo rm.at.ion face provided with surf ace micro-

alterations distributed over a spiral track or concen-

tric tracks and intended to be read with the aid of a 

laser beam. The micro-alterations may be in the form of 

5 micro-pits, micro-ridges and/or continuous grooves. The 

inforreation face of the first elementary disc is coated 

with a semi-reflecting layer adjacent to the assembling 

aanes1ve layer which is transparent. The information 

face of the second elementary disc is coated with a 

10 reflecting metallic layer and is situated opposite the 

adhesive layer. protective layer 

subseq·uently covers the reflecting rnetallic la~y"e~ of 

the second disc so as to serve to support a label for 

the disc. The semi-reflecting layer has a coefficient 

15 of transmission greater than or equal to a first 

20 

predetermined value for a wavelength of the laser 

greater than or equal to a first threshold. The semi-

reflecting layer furthermore has a coefficient of 

reflectio~ greater than or equal to a second pre-

determined ' vaJ..11e for a wavelength of the laser less 

thar, er equal to a second threshold. Preferably, the 

first ::hreshold is 9reater than the second threshold by 

at l.east 100 rnn. 

Advantageously, the information face or the 

25 first elementary disc and the information face of the 

second elementary disc comply with two different 

standards, for example DVD and CD. 

Preferably, the first predetermined value for 

the coefficient of transmission is equal to 95%. The 

30 seco~d predetermined value for the coefficient of 

35 

reflection is equal to 25%. For tr~e application of the 

optical disc ivi tt1in the framework· of CD an.d D\JD 

COI:1.patibili t~/ / the wavelengths used are of order of 

780 nm for the first threshold and of the order of 

650 nm for the second threshold, and the overall 

thickness of the disc is 1.2 mm. 

A secondary information face of the second 

elementary aisc, adjacent to the asserr..bling adhesive 

layer, can be produced on the face opposite the 
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reflecting metallic layer. The secondary information 

face is coated with a semi-transparent layer which has 

similar characteristics to the semi-reflecting layer of 

the fi~st elementary disc versus the wavelength of the 

5 laser, and must not suns tantially impair normal reading 

of the semi-reflecting layer and of the reflecting 

1.ayer. 

The invention ivill be better understoc1d with 

the aid of the detailed description of a few embodi-

10 ments taken by way of ncn-limi ting example and illus-

15 

20 

25 

30 

35 

trated by the appended drawings in which: 

Figure 1 is a diagramrnatic perspecti•.1e view of an 

optical disc according to the invention, 

Figure 2 is a detail view in section through the 

optical disc of Figure 1 according to a first 

embodiment of the invention, 

Figure 3 is a characteristic curve of a semi-

reflecting layer "I. ,&..... J.,.,t • J.,.,. accora1ng LO Lne invenL1on, 

?i.gure 4 is a . . . 
schematic a1agram in respect of tr:e 

::-:i.anufacture of the disc according to the em.bodi-

ment of Figure 2, 

Figure S is a detail view in section through the 

optical disc of Figure 1 according to a second 

embodiment of the . . . invent.ion, 

Figure 6 are two characteristic curves of a semi-

n:~flecting layer and of a semi-transparent layer 

according to the invention, and 

Figure 7 is a schematic diagram in respect of the 

manufacture of the disc according to the embodi­

ment of Figure 5. 
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As illustrated in Figure 1, the optical disc of 

the invention is composed of two elementary discs Di 

and D2 assernbled the one to the other with the aid of a 

traLsparent adhesive layer 3. Hereafter in the descrip-

5 tion reference wi~l be made to the CD and I)VD standards 

so as to facilitate the understanding of the invention 

without this constituting any limitation in respect of 

other applications or other standards of optical discs. 

In the particular application in order to ensure t:ne 

10 compatibility of the disc with the CD and :JV'C 

1 c: 
..LJ 

standards, the two elementary discs Dl and D2 each have 

a thickness of around 0.6 mm. The diameter of the 

optical disc is 8 cm or 12 cm. The total thickness of 

the disc is around 1.2 mm.. 

Figure 2 illustrates diagraTu~atically the 

structure of the disc according to a first embodiment 

of the invention. The first elementary disc Dl and 
,_, 
L.De 

second elementary disc D2 are assembled the one to the 

other by the transparent adhesive layer 3. T~ne 

20 elementary disc Dl consists of a transparent substrate 

layer 4 around 0. 6 mm thick. The upper face 4a of the 

transparent SlJ.bstrate 4 receives a reading laser bean1 

Sa or Sb. The lower face 4b or information face of the 

substrate 4 includes micro-alterations 6 in the form of 

2 5 micro-pi ts or micro-ridges and is coated with a semi-

reflecting layer 6a~ The micro-alterations 6 are 

distributed over a spiral ~rack or over concentric 

tracks. Likewise, the second elementary disc D2 

includes a transparent substrate 7 whose upper face 7a 

30 is adhesively bonded to the information face 4b of the 

first elementary disc D1 with the aid of the 
transparent adhesive layer 3. The lower face 7b or 

information face of the transparent substrate 7 

includes a second series of micro-alterations 8 coated 

35 with a reflecting metallic layer 9. The reflecting 

metallic layer 9 is subsequently covered a 

protective layer 10 whose outer face lOa can serve to 

support a label or other printed or stuck-on indicating 

items relating to the contents of the disc. The second 
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elementary d.isc D2 has a thickness of arounc 0. 6 rnm. 

Gi ve:-i the small thickness of the adhesive layer 3, the 

ove:!::"all thickness of the optical disc is around. 1.2 Ifuu. 

The information face 4b of the first elementary 

5 disc Dl produced according to the DVD standard and 

coated with the semi-reflecting layer 6a is intended to 

be read optically by the laser beam Sa with a \.·..rave-

length A = 650 nm or 635 nm. The laser beam 5a contacts 

the first elementary disc Dl via the upper face 4a of 

10 t~ne transparent substrate 4, then trav-rerses the t11icJ<-

15 

ness of the transparent substrate 4 and is focused on 

the information face 4b. Part of the laser beam Sa is 

reflected by the semi-reflecting layer 6a so as to be 

read optically by photodetectors (not represented) and 

to :;rener-ate i.nformation via the reader (not 

represented) . Another part of the laser beam Sa 

traverses the semi-reflecting 2.ayer 6a. the 

absorp-::ion of the laser beam by the semi-:re:lecti.!."'~g 

layer 6a is neglected, the sum of the coefficient of 

20 tra.nsrn.ission and of the coefficient of reflection of 

the :ayer 6a is equal to 1 
.:.. . The laser beam Sa 

transm.i tted by the semi-reflecting layer 6a traverses 

in succession the transparent adhesive layer 3 and the 

transparent substrate 7 before being reflected by the 

25 information face 7b of the second elementary disc 2 

coated with the reflecting metallic layer 9. Given the 

n~merical aperture of the objective of the reader {not 

represented) in respect of the laser beam Sa, the light 

spot created by the laser beam 5a on the information 

30 race 7b of the second elementary disc is relatively 

large and unfocused. Thus, the light bearn reflec·ted by 

tI-1e reflecting layer 9 is stro11gly di·ffrac~ted by- tl1e 

information face 7b before again being filtered by the 

semi-reflecting layer 6a and then subsequently 

35 reemerging from the disc via the face 4a of the first 

elementary ~­'-'-lSC. Any disturbances to the optical 

reading of the semi-reflecting layer 6a are thus 

minimized. 
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A laser beam Sb i..;hic!1 has a \"-t~avel.ength of 

780 rlI!l is used for read.1ng the . ,..... .. 
face --1· 1nrorma::1on 1D 

prod:lced c.:.ccording to the CD standard. For this wave­

length, the semi-reflecting layer 6a ~as a iarge coef-

5 f icient of transmission so as to minimi=e the er..ergy 

losses of the laser beam intended for reading the 

information face 7b of the second eleme:·:.::ary disc D2. 

The laser beam Sb is focused on the i~for~ation face 7b 
0 -·. and is reflected by the reflecting meta:lic layer 

10 The reflected beam again traverses the semi-reflecting 

layer 6a and travels towards the objective of t~e 

reader (not represented). It is important that the 

presence of the semi-reflecting layer 6a does not 

the quality of optical reading of the 

15 information face 7b. In practice, the semi-reflecting 

la:/er 6a has c.. coefficient of ref lectic!1 of greater 

than or equal to 25?: for wavelengths of less than or 

equal to 650 nm and a coefficient o: . . . 
r.ransrrt1.ssion 

greater than or equal to 95% for wavel.engt'."ls of greater 

20 than or equal to 780 :'.1.m (see Figure 3). 

4 illustrates diagrarr~atically the 

process for manufacturing the optical dis2 according to 

the ir1ver1tio11. The first elementary Dl and the 

second elementary disc D2 are produced on two parallel 

25 production lines. The elementary disc Dl is produced by 

pressing a transparent substrate with the aid of a DVD-

standard mould so as to rasnion a substrate around 

O. 6 mrn thick which includes an informatior. face accord-

ir:g to the DVD standard. P. serni-ref lecti:c.g lay~er is 

30 then deposited on the information face thus produced. 

Likewise, the second elementary disc D2 is obtained by 

pressing ~ transparent substrate with the aid of a 

mould so as to fashion a substrate around 0. 6 mm thick 

and having an information face according to the CD 

35 standard. The information layer thus obtained is then 

coated with a reflectirig metallic layer and a protec-

tive layer. The two elementary discs Dl D2 thus 

obtained are asseD'.1.bled the one to the ot!1er with the 

aid of a slender transparent adhesive layer, the semi-
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reflecting layer being adjacent to the adhesive layer 

whereas the reflecting 1.ayer is situaterl On .. the 

opposite face to the face which receives the adhesive. 

The d.:sc thus obtained includes a DVD information face 

5 with a depth of 0. 6 mm and a CD information face with a 

depth of around 1.2 hill'.. 

RefJresented in Figure 5 is a secor1d emboclirneri t 

of the disc which differs from the first embodiment by 

t~e addition of a secondary information face 7a on the 

10 second elementary disc ~2. The disc according to 

Figure 5 is in all other respects comparable to the 

disc described earlier while referring to Figure 2. 

Eere, the same reference numerals are simply reused 

designate the same elements of the disc. Only the 

:..s difference in this second embodiment with respect to 

the first err1bodirnent is desc.ribed be10Y-l. 

Secondary infcrmation face 7a is produced on 

that face of the transparent: substrate 7 which is 

adjacent to the transparent adhesive layer 3 and is 

20 opposite the information face 7b of the second elemen-

ta.ry disc D2. The secondary information race 7a also 

includes micro-a.::. terations 11 similar to those of the 

information face 4b of the firsc elementary disc Dl, in 

the sense that they are intended to be read according 

25 to the DVD standard as opposed to the information face 

7b of the second elementary disc D2 which is intended 

to read according to ,_ -
LY:..2 CD standard. The secondary 

i:n.forrrlation face 7a is coated \~ith a serrli-trar1sparent 

layer 12 which is practically transparent in respect of 

t"he wavelength 780 nm and which has a coefficient of 

reflection greater than or equal to 45% in respect of 

111a11elengths of less tl1ah cJr eq1.1al to 650 r1rn. Thus, if 

it is considered that the energy. of the light t;eam 

arrii:..ring at the reader optical detectors (not 

35 represented) should be greater than or equal to 25% of 

the energy of the incident laser beam 'Jc, the coef-

f~cient of reflection of the information face 4b of the 

first elementary disc 4 in respect of lengths of less 

than or equal to 650 nm should be greater than or equal 
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to 25%. Th.i.s implies that the coefficient of transmis­

sion of the semi-reflecting layer 6a is less than or 

equal to 75%. To compensate for this, the coefficient 

of reflection of the semi-tra11sparent lay .. er 12 shoiJ.ld 

5 be ·greater than or equal to 45%. Therefore, the laser 

beam Sc focused on the secondary information face 7a 

for the reading thereof has a part having traversed the 

semi-transparent layer 12 of lower energy than compared 

~,~ii th the first embodirrtent, thus furtt1er rrtir1i:ni zing the 

10 disturbances related to the return of the .laser beam 

reflected by the reflecting metallic layer 9 the 

second elementary disc D2. 

Illustrated in Figure 6 are two characteristic 

curves of the semi-reflecting layer 6a and of the semi-

15 transparent layer 12. 

Reference will be made to ?igure 7 ' , which 

depicts the manufacturing steps, in order to produce 

the optical disc of Figure 5. Two parallel lines are 

intended to produce the elementary discs Dl and D2. The 

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 trar.!.sparent 

substrate is pressed via a mould so as produce two 

information faces acC()rdi11g to the DVD and C:D standards 

respectively. l\ semi-transparent la ye:- is then 

deposited on the DVD information face and ...... 1 • • a reIJ..ect::..ng 

metallic layer on the CD information face. The reflect­

ing layer is then covered with a protective layer. The 

elementary discs Dl and D2 thus produced are bonded 

30 together with a transparent adhesive, the information 

f c.ces produced according to the DVD standard are bonded 

face to face. The optical disc is thus produced 

includ:.ng two DVD information layers and one CD infer-

rG.atior1 la~rer, thus increasing tl1e storage capacity· of 

35 the disc. 

The semi-reflecting layer 6a and semi-

transparent layer 12 can be produced using :n.aterials 

such as poiydiacetylene or cholesteric polymer (by 

thin-layer deposition for example) whose spacing may be 
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adapted so as to change the reflection and transmission 

characteristics as a function of t"Javeler1gtl1 .c 
01. 

light. 

By virtue of the i.nvention, existir..g hardware 

5 for producing CD discs and DVD discs can be usea ::o 

produce, at low cost, an optical disc which is equally 

compatible in respect of DVD readers as in respect O ;-= .. 
CD readers without it being necessary to produce a CD 

compatible DVD reader. This novel type of disc makes it 

10 possible to reconcile the practical concerns of con­

su.me!:'s regarding compatibility between CD discs and DVD 

discs, and f;..:rtherrnore to create new mark~ets for . ' -::ne 

disc for example: a film score or a concert recorded in 

stereo on the CD information face and recorded in 

15 Digital Surround Dolby AC-3 on the ~WD information 

:r:ace; an audio album on the CD information race and the 

associated video clips on the DVD information face or 

faces; all the songs by a singer on the DVD info~mation 

face or faces and their 20 best known songs on the CD 

20 information face; a film on the DVD information face or 

25 

faces and the original track or musical excerpt from 

the film on the CD information face, etc. 
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Claims 

l. Optical disc composed of two elementary di.scs 

(Dl, D2) assembled by adhesive bonding of one to the 

other, each elementary disc containing at least one 

transparent substrate { Lt 
- I 7) with an information face 

(4b, 7b) provided with ... . .. . . . 
surtace micro-alterations ( 6, 8) 

distributed over a spiral track or cor:.centr.:c tracks 

and intended to be read optically with the aid of a 

10 laser beam {5a, Sb), characterized in that the infor-

15 

::nation face (4b) of the first elementary disc (:01) is 

coated with a semi-reflecting layer {6a} adjacent to 

the assembling adhesive layer (3) which is trar..sparent, 

and in that the information face (7b) of the second 

elementary disc (D2) is coated with a reflecting 

:metallic layer ( 9} and is situated opposite the 

assembling adhesive layer. 

2. Optical disc according to Claim i, charac-

terized in that the information faces (4b, 7b) of 

20 elementary discs '.Jl, D2) are produced according to two 

rnutual:..~l differen:: standards· (CD, D\7D). 

3. Op~ical disc according to Claim: or 2, charac-

terize:!. ir"! t:hat :.he semi-reflecti.ng :a .. 1er ( 6a) has a 

coefficient of transmission greater tha~ or equal to a 

25 first predetermined value for a waveleng:h of the laser 

greater than or equal to a first threshold and a 

coefficient of reflection gi:-eater than or equal to a 

second predetermined value for a wavelength of the 

laser ::..ess than or equal to a second threshold, tr:.e 

30 first ~hreshold being greater than the second threshold 

by .least 100 nm. 

4. Optical disc according to Claim 3, charac-

terized in that the first predetermined value for the 

coefficient of transmission is equal to 95% and in that 

the second predetermined value for the coefficient of 

reflection is equal to 25%. 

5. Optical disc according to one of the preceding 

claims, characterized in that the information face (4b) 

of the first elementary disc (Dl) is produced '. accoraing 
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to the DVD standard and the information face ( 7b) of 

the second elementary disc (D2) is produced according 

to the CD standard, and in that the elementary discs 

(=ach have a thickness of around 0. 6 mrn. 

6. Opt.ical disc according to one of the preceding 

claims, characterized in that the second elementary 

disc (D2) includes a secondary information face (7a) 

adjacent to the assembling adhesive layer (3) and 

coated with a semi-transparent layer I ., r\ \ 

\ lL i • 

7. Optical disc according to Claim 6, charac-

terized 
. . . . 
ir1 t:hat. the semi-transparent layer { 12) 

coefficient of reflection greater than or equal to 45% 

for a wavelength of the laser less than or equal to the 

second threshold, ana a coefficient of transmission 

15 greater than or equal to 95% for a wavelength of the 

laser greater than or equal to the first threshold. 

8. Optica1 disc according to one of the preceding 

claims, characterized in that the semi-reflecting layer 

(6a) of ' ...... t:i.e first elementary disc (Dl) and/ or t1-1e sern.i-

2 0 ~ransparent layer (12) of the second elementary disc 

(D2) is produced with the aid of a thin-laver 

deposition cf polydiacetylene or of cholesteric 

po.ly::-.. er. 

9. Process ror manufacturing the optical disc 

25 according to one of the preceding claims, characterized 

in ::'."'~at a first elementary disc (Dl) is produced ny 

pressing a transparent substrate so as to fashion an 

:..nformat.ion face according to a first standard (DVD), 

information face beir1g coated 'V-Iith a semi-

30 reflecting layer; c. second elementary disc (D2) is 

produced by pressing a transparent substrate so as to 

fasl1i.on an • .c: ..... ' lTILO!'ffiaLlOn face according a seconc.i 

standard (CD), the information face being coated with a 

reflecting metallic layer and then protected by ~ 

3 ~ protective layer; and the two elementary discs are 

assembled by adhesively bonding the two discs one to 

the other, the information face of the first ele~entary 

disc being adjacent to the transparent adhesive layer 

--- ·-·--····-··----------
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ar:cl informatior1 face o.f the second disc being 

opposite the adhesive 1ayer. 

10. Process according to Claim 9, characterized in 

that, for the production of the second elementary disc 

5 (:C2), a secondary information face is pressed on the 

transpaYent substrate accord.ir:g to the first standard 

{DVD), the said secondary information face being coated 

with a se:mi-t:::-ansparent layer before the opera ti.on of 

assemb2-ing with the first elementary disc :::;::.. 

-------------·-·--
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