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(57) Abstract

An'optica! data storage disc comprising a first component disc (10) formed over one side with a pattern of indentations defining digital
data, the indented side of the first component disc being provided with a reflective coating (11), and a second component disc (12) bonded
to the indented side of the said component disc. The second component disc carries a surface relief pattern which defines a holographic or
other optically variable image.




decoration but nore inportantly as a protection against counterfeiting.

We have now devi sed techni ques for providing hi gh density optical data
storage discs (e.g. DvD's - digital 25 versatile discs) with hol ograns or
ot her optically variable I mages. In accordance with the

present invention, there is provi ded an optical data storage disc which
conprises a firs¥0938¥monent disc formed over one side with ECHGRYRPIE of
30 indentations defining digital data, the indented side of the first

conponent di sc being provided with g Eeflgc&i Ve ﬁog_tai 0944 and a second
conponent di sc bonded to said inden L conponent di sc,
sai d second conponent disc carrying a surface relief pattern which

defines a hol ographic or ehBerprisdttl | ¢AbeNt¥eH | 318teAROSH an optical THEta

surface relief pattern of e second conponent disc WO 97/ 35307
2 PCT?g%@aﬁ?)(fing%‘:' may be formed directly into that side of

t he second conponent doptivhl cdrttactorape disct, cempdruharly stomphetsdiscs

surface of the 16608 0o OBFBOREMEs M SCompr INeeTLT @Y d¥ atdipabehl Raterial

reflective coatlf.n’g? 5V o ec%'&e suggace a4 |el ef att%r nagax |n(stead,g§"

formed into theTOEPRRQYSH °8 & ¥R RAEFED Phd GoRE251OPR (W cBAGS™)

conponent di sc, fodetinind cdigitaibcatiangand bhis tndented muideodf the disc is
provided with a thin coating of reflective material. The
digital data is optically "read" from the opposite side of the
disc.

10 In order to increase the density of the data stored on-
the disc, the indentations must be smaller and more closely
packed. It has now been agreed by a major consortium that the
thickness of the disc should be reduced in thickness from the
usual 1l.2mm, to approximately 0.6mm: this agreement is with

15 a view to forming discs of very high data density, which
require the reduced thickness in order that the indentations
can be resolved and optically read. However, the strength and
rigidity of the reduced-thickness disc then needs to be
restored by adhering a reinforcing disc over its indented side.

20 We have previously developed techniques for applying
hoiograms to conventional CD's and CD-ROM's, not only as a
decoration but more importantly as a protection against
counterfeiting. We have now devised technigues for providing
high density optical data storage discs (e.g. DVD's - digital

25 versatile discs) with holograms or other optically variable
images.

In accordance with the present invention, there is
provided an optical data storage disc which comprises a first
component disc formed over one side with a pattern of

30 indentations defining digital data, the indented side of the
first component disc being provided with a reflective coating,
and a second component disc bonded to said indented side of the
first component disc, said second component disc carrying a
surface relief pattern which defines a holographic or other

35 optically variable image.

| The surface relief pattern of the second component disc



such as a photo-pol yneri zati on process. The coated surface may face
towards or away fromthe first conponent disc: in the 10 |latter case, the
coating is further coated with an outer, protective |ayer. In some
cases, the side of the second conponent disc facing the first conponent
di sc may be forned Wi th a second pattern of indentations defining
digital data. WOPHE3NWw patterns of digital data nay be readPGVeBI7@PI8si t e
15 sides of the disc: the outer surface of either or both conmponent

discs may be for NMa@yWbkhf erfet faicRctalyi eéhtdethat ngide of hhkogeeondrcaigudent
optically vari abl alfgﬁaﬁi%ﬁrfa%%@eg vgl&@t coﬂg&@y w%ech ?ﬁse@.nmsg & the

ot herw se formed W
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shown an opti cal
15 sides of the disc: the outer surface of either or both

component discs may be formed with a surface relief defining
a hologram or other optically variable image, or coated with
a layer which is embossed or otherwise formed with such a
relief and then coated with a semi-reflective layer.

20 The first and second component discs are preferably
formed by injection moulding, the digital data pattern(s) thus
being moulded directly.

Embodiments of the present invention will now be
described by way of example only and with reference to the

25 accompanying drawings, in which: _

FIGURE 1 is a schematic sectional view, enlarged but
not to scale, of an optical data storage disc in accordance
with the invention;

FIGURE 2 is a similar view of a second optical data

30 storage disc in accordance with the invention;

FIGURE 3 is a similar view of a third optical data
storage disc in accordance with the invention;

FPIGURE 4 is a similar view of a fourth optical data
storage disc in accordance with the invention;

35 FIGURE 5 is a similar view of a fifth optical data
storage disc in accordance with the invention; and

FIGURE 6 is a similar view of a sixth optical data
storage disc in accordance with the invention.

Referring to Figure 1, there is shown an optical data
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di sc which conprises a first conponent disc 10 forned by injection

m)ul di ng from pol ycarbonate and having a pattern of indentations or

"pits" in one side, defining digital data. This indented side is further
provided with a 5 coating 11. The pattern of inde
optically read b‘é/'8 l"?%éans of a light beamdirected at the opB%)('gllt’éf SI 3e of
t he conmponent disc 10 (in the direction of arrow A), and returned
reflection at the EEPFagei $25¢ JBtiiohy CORPr iRes B fidifincoBPeRent disg sl°off°rmed
reduced thickness, pvgf ihactisiemafldingmirom pdEycHrbHomdeet ahd onav i a0 fpaltitglen

d ty but th ' " d
densi Ly, but e, [ SRCSHabL KIS b pychlieuoaEAe BRI R anca.

The optical data sffhiggelnflenteshonife nifi Jurdner Lth‘We‘rded ‘l’:b‘ﬂbr psgefjective
second corrponentsdidaﬁtlﬂg(aiso Tha Padtlyni 6f ehidentationsulidi optidflly read by

pol yoar bonat &) bondedeL0 gehs HgAl Gibasl dRrBLehlicar ohl ShpBaTPR"ERk Ib3C ehe

10 by neans of a |ayer Ve or
second conponent dr@e\Pﬂ?Behhsd%ﬁc 1q Hll@kﬁbesdb#eqtﬁéfbﬁe?rﬁ?w@Bmﬁ%é‘eturﬂed

imparts rigidity teyl beflectidrhtCon®renectivos cditigmponethedtsmpdnents disc

formed with a 20 mfltaro surEace relelafafS hg%%%%sg oV r élﬂf &_&&J\@ c(r]b ié‘rm'd s(“fhe

adhered to the firs corrponenf: and ©h pat ter ned "Si
12 is provided Wt Hndepbpkiens \are oft nAghldengitah kwaytbe redyeed | Wickness af
protective coatingthaotofibonént dilxe 30r hakes it reddiehr gattthe idditidns to

hol ogram or other @pligahh¥ed UAfUS optically read.

The optical data storage disc shown in Figure 1 further

comprises a second component disc 12 (also formed by injection

15 moulding from polycarbonate) bonded to the indented side of the
first component disc 10 by means of a layer 13 of adhesive or
other bonding material. The second component disc 12 has a
thickness of the order of 0.6mm and imparts rigidity to the
first component disc 10: component disc 12 is formed with a

20 micro surface relief pattern over the side which is adhered to
the first component disc 10, and this patterned side of disc
12 is provided with a reflective coating 14 which may be
provided with a protective coating (not shown). The surface
relief pattern defines a hologram or other optically variable

25 image, and is viewed from the opposite side of the disc 12 (as
indicated by arrow B).

Figure 2 shows an optical data storage disc which
differs from that shown in Figure 1 in that the micro surface
relief pattern is embossed or otherwise formed into a lacquer

30 coating 15 applied to a plane surface of the second component
disc 12. A reflective coating 14 is then applied to the
surface relief pattern before the component disc 12 is bonded
to the*first component disc 10 with its patterned@ coating
facing the component disc 10. A further protective coating

35 (not shown)} may be applied to component disc 12 before bonding.

Figure 3 shows an optical data storage disc which
differs from that shown in Figure 2 in that the second
component disc 12 is bonded to the first component disc 10 with
its patterned coating facing away from the component disc 10.



25 image, and is viewed fromthe opposite side of the disc 12 (as

I ndi cated by arrow B). Figure 2 shows an optical data storage

di sc whi ch differs fromthat shown in Figure 1 in that the mcro surface
relief pattern is enbossed or otherwise fornmed into a |lacquer 30 coating 15
applied to a plane surface of the second conponent disc 12. A
reflective coatWRF™@B0T s then applied to the , surface reli ePCHEBYENO7SS
before the conmponent disc 12 is bonded to the first conponent disc 10
with its patternetheopdtterned fsarifaget he proopaiwenividhs thaélref Yedtivd@oating
protective coating,3 N ; PR} ept disc 12

bef ore bondi ng. 94 %nd nﬂ;erﬁi gu_reegag’ﬁg\ﬁsga%%g%%%ecgé@%?s?%ﬁage di sc

whi ch di ffers from t hdPesPRtfah dptguFeerags, diss: shaen Jdy figure 4 differs
conponent di sc 12frémbthdedshowh hénf Figureorpanenhadi thel@idet lof thiet Second

8"# gggg‘;d coat iéqgcgﬂﬁéﬂ@n@v@sf rlgnu;hrl‘?:hc%@nggg&?%8§7%8$%1gponentrﬁg_s@010 is

patterned surfacefPEmed gvith® watkamme afcfindentatiepsat defining sAigitalndata,
gover eg with a prah@cthie #ﬁ;@rislfiarovided with ZheeopécEide th&aﬁ:i&fgﬁ'iﬁgeh'rhe
isc shown in Fig 4 _di F' S s o) 1 n_ Eiqur [ t he
side of the secong‘y_'85s ??gargﬁé:%eafl galté% %&%F(%Q% g(rs:]eér? hbe ??gdcgm%%‘rﬁ same
disc 10 is f or fbde v hthe s r(insiicatednbiut r5ReV okl i nvinklefi giheahodgoxam

and this sideics prostiiasd opitikadlyefderdblee inagel g visibileefrom the opposite
 side (indicated by the arrow B). _

It will be appreciated that the optical data storage

disc of Figure 1 is of 's'imple construction and simple to

manufacture: it has the particular advantage that the two

15 componeat discs 10,12 are made by injection moulding, and no
embossing or other machine is needed to form the surface relief
pattern.

The optical data storage disc of Figure 2 is also of
simple construction and simple to manufacture. Although it

20 requires investment in an embossing or other machine to form
a surface relief, the overall disc may be less expensive to
manufacture than the disc of Figure 1, because the embossing
or alternative procedure may itself be less expensive than
producing the secondary disc by injection moulding.

25 The disc of Figure 3 provides the further advantage
that the surface relief of the component disc 12 is protected
either side by respective coatings 15,16 (which are preferably
of the same material, or of materials having similar chemical
and physical properties): it is therefore not possible for

30 unauthorised persons to expose the surface relief pattern in
order to take a cast from it, for making counterfeit copies.

The optical data storage disc of Figure 4 has all the
advantages of the disc of Figure 3, and also has the advantage
of holding nearly double the amount of data.

35 Figures 5 and 6 also show optical data storage discs
having two separate digital data patterns, and therefore
holding nearly double the amount of data as the discs shown in
Figures 1 to 3. However, in use of the discs of Figures 5 and
6, the two digital data patterns are read from opposite sides



two separate digital data patterns are both read fromthe sanme si de of
the disc (indicated by arrow A), whilst the hologram 10 or other optically
variable inmage is visible fromthe opposite side (indicated by the arrow
B) . It will be appreciated that the optical data storage di sc

of Figure 1 is o‘& 3#(5@67«3 construction and sinple to manuf act ur e: i_} has
the particular a 9 e that the two 15 conporgent discs 10, 12P%?‘én’rw&é8by

i nj ection nmoul ding, and no. enbossing or other machine is needed to form
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Figure 2 is al so ofphus, SER®! 4P RiGren saRdr e AP erdw ti W idd Wre Figure 4

Al though it 20 requir invest ment in an.enbossing, or other machine to fprm
a surface relief, f’ﬂe%i'\%'ra?l |s%f?’s€er$§;?°ﬁé" éss?eg'%pgﬁg?%a)f%’t c?‘r%%’tﬂ%c}%rels
than the di sc of Fpyavided éremikhe tlacaigbosorhigng 19Hrof| the readond component

procedure may itsehishe 10SS @MBYSeNSbidRNthe MRALSEIN0AIEL $PRELBEA! Yordi She
by injection noul di ngp 25 \ 2Tq:e I sc _of |§urﬁ?3(ﬁ§)r ovides t,he . f u%tgeg

advant age that CREPRUPRL 5% 3% %P FE3Eo RPN fs’éecltzlqns ‘B(radfé BEdoY

ei ther side by resperevve, candi ke helagrimivrhother mrifisaddlyy variablehémage

sane material, or QhefPhé&d vy EnBaMirtahcy Pblfér MW GRich cARdnBNYSi GAkFormed)

properties): it i $ thgref ore n‘ft qoos%lhgl ﬁ ggg 39. unaéj.t hor i sIed ersons to

expose the surfacePeffEP LEEYR (F5H or8&rt o fﬁ?%_’amb‘ast % SSfary e the

maki ng count er fi t comperent disc 10 may bh@bgﬂe@&prdmwlmmgbammmsc 12,

Figure 4 has all t88 comg ¢8¢ e HMRiSAaLl 1YY 25316368 S ohBEnent
t he advant age of., hol mg aearl‘y. doubl e t etam)gmt ff aﬂ%{ﬁa" 3%% .
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provided with reflective coatings 11,17: the two component

disc 10,12 are again bonded together by a layer of bonding

material 13; the outer surface of the component disc 12 is

- provided with a surface relief 18 defining a hologram or other

20 optically variable image, and may be either uncoated (as shown)

or coated. The component disc 12 is formed by injection

moulding, complete with its digital indentations and surface

relief: the digital data of disc 12 is read from the

corresponding side of the disc, as indicated by arrow D, and

25 the hologram or other optically variable image is viewed from

the same side (and is visible without the need to coat the

surface relief with reflective or semi-reflective material).

The component disc 10 may also be provided with a surface

relief on its outer surface, to define a hologram or other

30 optically variable image visible from that side of the disc

(indicated by arrow C).
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di sc, instead of bot Hfber ye gr,, He sanme si de. Thus, the disc of
Figure 5 differs fro tTHYS gﬁ%&@f% 4 in that a sem -reflective,
|

sem -transparent coatiLng 1 ded over the | acquer coating 15 of

t he second conponent 5 disc 12: this enables the digital data pattern of
t he conponenOd?3B02 to be read fromthe glirection indi caPEHGBS7/00768
arrow C, and the hol ogram or other optically variable inmge (defined by
the surface relief with which coating 15 iscliaimed) is also viewed from
the latter direction. If necessary, the 10 conponent disc 10 may be of
greater thickness than the disc to conpensate for the additional

layers 15,16 on thk conpbﬁen?Ptlcﬂﬂ sdare  sherageyddEceqbPuRy Esing @ ciRrst
paths in the respeatporeant diigct aforiaéd paterer oe side with la liiajiﬂeQ'nG of

the two componenty ﬂméﬂ:&éa@ﬁngga' BidPed PIIRL Wb LGRS AR o £ gaia

defi ni ng dlgltal a patterns ovi d ‘thre
11, 17: the two r?éawonen& éts‘i(?ell?gap’é%g%?% Wshdadrebipstiste gpaking,

| ayer of bonding and nmt second 1Compdreentiitdiscs Wdnded &b @la&dC(iﬁﬁéﬂﬁéﬂ giae 4
IS provi ded wi a e t he
optically variable éQ,_&‘ ts'&rstt ngﬁahé"b#’ éliBs‘ﬂ thﬁg%a%r@()%ggﬁ QﬁLR{ cﬁé& Eaggymg
coated.  The con‘bo‘ﬁ-@?ﬁ(a‘?ﬁ §'@11-2f| pPatberR Winich defdppgna ho#ﬁqnammg or other
conplete with itsoptiprdily ivaidable anagand surface relief: t he digital
data of disc 12 is read fromthe correspondi ng side of the disc, as

I ndi cated by arrow D, and
i0 2) _ An optical data storage disc as claimed in Claim 1,

wherein said surface relief pattern of said second component
disc is provided with a reflective coating.

3) An optical data storage disc as claimed in Claim 1 or
2, vherein said surface relief pattern of said second component

15 disc is formed directly into that side of the second component
disc which faces said first component disc.

4) An optical data storage disc as claimed in Claim 1 or

2, wvwherein said surface relief pattern is formed into the

surface of a coating applied to one side of said second
20 component disc.

5) An optical data storage disc as claimed in Clainm 4,
wherein said surface relief pattern is embossed into said
coating applied to one side of said second component disc.

6) An optical data storage disc as claimed in Claim 4 or
25 5, wherein said coated surface faces towards said first
component disc.

7) An optical data storage disc as claimed in Claim 4 or
5, wherein said coated surfaces faces away from said first
component disc.

30 8) An optical data storage disc as claimed in Claim 6,
wherein said coating is further coated with an outer,
RECTIFIED SHEET (RULE 91)
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able—impge is viewed from t he
Ht t he surface relief

25 the hol ogram or other opti
sane side (and is visible wt
with reflective or sem-refle The conponent disc 10 may
al so be provided with a surfa outer surface, to define a
hol ogram or ot her 30 ogti cally variable inmage visible fromthat side of the
di sc (i ndi cat ¥@%%5%8% r ow C). PCT/GB97/00768

Cl ai s 1) An optical data storafjle disc conprising a first
conponent disc (1lOprbveneiiveviayesme side with a pattern of i ndent ati ons
defining digital data, the indented side of said 5 first conponent disc
(10) being provided with reflective coating (L1L), and a_secon
conponent di sc (12?)bonde3nto°§5&%Fl dﬁtﬁdeﬁggﬁag?dﬁéﬁf s&Fd ?f?%ﬂeéj in any
conponent disc (10precedimpamlping wherssin shgtidmolrsaidiserond eonpprientsdisc
conmponent di sc, faEhﬁ??‘Q&f&'ﬁﬁ%ﬂ Reonpdheftl diS6CONESMRPRIAHh & Pattdeh of
carries 10 a surfage re |eflpattenn.mh|§h defiqgﬁ:a hol ogr aphi ¢ or ot her
optical ly variabt elpfiggtations defining qjairtt ftdata storage disc as
claimed in Caiml, characterised in that said surface relief pattern

of said 14 second;gpnPON@Rt oPitical 1dhths sRbpygeedidbt Asacigihest iNCcirinm 9,
coating (14). wherein said digital data patterns of said first and saiad

second component discs are readable from the same side of said

| ve REFRACED) .

disc.

10 11) An optical data storage disc as claimed in Claim 9,
wherein said digital data pattern of said first component disc
is provided with a semi-reflective coating.

12) An optical data storage disc as claimed in Claim 9,
wherein said digital data patterns of said first and said

15 second component discs are readable from opposite sides of said
disc.

13) An optical data storage disc as claimed in any

preceding claim, wherein the outer surface of either or both

component discs'is formed with a surface relief defining a
20 hologram or other optically variable image.

14) An optical data storage disc as claimed in Claim 13,
wherein the outer surface of either component disc comprises
a coating intoc which said surface relief is formed and then
coated with a semi-reflective layer. '

25 15) An optical data storage disc as claimed in any
preceding claim, wherein said first and second component discs
are formed by injection moulding so that said digital data
pattern or patterns are moulded therein.

RECTIFIED SHEET (RULE 91)
ISA/EP

R



3) An optical data storage disc as ctaimed in daim1 or 2,

characterised in that said surface relief pattern of said second
conponent disc (12) is formed directly into that side of the second
conmponent disc which faces said first component 20 disc (10). 4)

An optical data storage disc as claimed in Claim1l or 2, ch I sed
In that said sur?@E@BEQTief pattern is forned into the surfggg&gg&%ﬁﬁ
coating (15) applied to one side of said sktdInd conponent disc (12).

25 5) An optical data storage disc as clained in Caimd4, :
characterised in that said surface relief pattern is enbossed into said
coating (15) applied to one side of said second compg ent di?g (12).

6) An optical data storage disc as clafgyed in CGaim#¥% or 305,
characterised in that said coated surface fasges towards daid first
conponent disc (10). 7) An optical ddfja storage disc ag clainmed in

Claim4 or

13
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FIG. 2
SUBSTITUTE SHEET (RULE 26)




7 5, characterised in that said coated surfaces faces away from

said first conponent disc (10). 8) An optical data storage disc
as claimed in Claim?7, characterised in that said coating (15) is
further coated with 5 an outer, protective |ayer (16). 9) An
optical data r disc as claimed in any precedip '
characterised i?\‘kgﬁZ’%ﬁ?-’he side of said second conponent di § '%ﬁ‘%"m“
facing said first conponent disc (10) is -2b3nmed with a pattern of

i ndentati ons defining digital data. 10 10) An optical data storage
disc as clained in daim?9, charactely sed in that sgd digiyal data
patterns of said first and sai d secon onent discs (10,/12) are
readabl e fromthe same side of said did:g.&@ 11) i An o’ptical dat a
storage disc as clainmed in Caim(10), 15 characterised in that] said
digital data pattern of sai{d first conponent disc (10) Vs prjov{ ded with
a sem -reflective coating rage disc
as claimed in Caim9, patterns
of said first 20 a
from opposi te si
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13) An optical data storage disc as clainmed in any precedi ng

claim characterised in that the outer surface of ei ther or both
conponent discs (10,12) is forned with a surface 25 relief defining a

hol ogram or other optically variable inmge. 14) An optical data
storage disc as . ghats&|ehy in Caimil3, characterised in that jhe-gofies
surface of either sard first or said second conponent disc (10 or 12)
conprises a coating (15) into which said3fB8face relief is fornmed and
then coated 30 with a sem -reflective |ayer (14'). 15) An opti cal

data storage disc as clainmed in any
8 preceding claim characterised in th# said first andOsecondilconponent

di scs (10,12) are forned by injection m)um’i\%so that sdid digital data
pattern or patterns are noul ded therein. 1
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