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Optical data storage disc 

The present invention relates to an optical data 

storage disc. 
optical data storage discs, particularly compact discs 

{CD's or CD-ROM's), comprise a disc of transparent material 

5 formed over one side with a pattern of indentations (or 11pits 11 ) 

defining digital data, and this indented side of 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 l.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 adherinq a reinforcing disc over its indented side. 

20 We have previously developed techniques for applying 
holograms 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 techniques 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 



W097/3!307 PCT/G897100768 
2 

may be formed directly into that side of the second component 

disc which faces the first component disc. This surface of the 

second component disc is preferably provided with a reflective 

coating. 

5 The surface relief pattern may instead be formed into 

the surface of a coating applied to one side of the second 

component disc, for example by embossing or by a casting method 

such as a photo-polymerization process. The coated surface may 

face towards or away from the first component disc: in the 

10 latter case, the coating is further coated with an outer, 

protective layer. In some cases, the side of the second 

component disc facing the first component disc may be formed 

with a second pattern of indentations defining digital data. 

The two patterns .of digital data may be read from opposite 

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 l 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; 

35 

FIGURE 3 is a similar view of a third optical data 

storage disc in accordance with the invention; 

FIGURE 4 is a similar view of a fourth optical data 

storage disc in accordance with the invention; 

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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storage disc which comprises a first component disc 10 formed 
by injection moulding from polycarbonate and having a pattern 
of indentations or "pits" in one side, defining digital data. 
This indented side is further provided with a reflective 

5 coating 11. The pattern of indentations is optically read by 

means of a light beam directed at the opposite side of the 
component disc 10 (in the direction of arrow A), and returned 
by reflection at the reflective coating 11. The component disc 
10 is of reduced thickness, of the order of 0.6mm: the 

10 indentations are of high density but the reduced thickness of 
the component disc 10 makes it easier for the indentations to 
be resolved and so 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. Tpe second component disc 12 has a 
thickness of the order of O. 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 storaqe 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 

surf ace 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. 
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The patterned surface is provided with the reflective coatinq 

14 and then covered with a protective layer 16. 

The optical data storage disc shown in Figure 4 differs 

from that shown in Figure 3 in that the side of the second 

s component disc 12 which faces the first component disc 10 is 

formed with a pattern of indentations defining digital data, 

and this side is provided with a reflective coating 17. The 

two separate digital data patterns are both read from the same 

side of the disc (indicated by arrow A) , whilst the hologram 

10 or other optically variable image is visible from the opposite 

side (indicated by the arrow B). 

It will be appreciated that the optical data storage 

disc of Figure 1 is of simple construction and simple . to 

manufacture: it has the particular advantage that the two 

15 compone~t discs 10,12 are made by injection moulding, and no 

embossing or other machine is needed to for:m the surface relief 

pattern. 

The optical data storage disc of Figure 2 is also of 

simple construction and simple to manufacture. Although it 

20 require~ 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 

25 

or alternative procedure may itself be less expensive than 

producing the secondary disc by injection moulding. 

The disc of Figure 3 provides the further advantage 

that the surf ace 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. 

35 

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. 

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 
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of the disc, instead of both being read from the same side. 
Thus, the disc of Figure 5 differs from the disc of Figure 4 
in that a semi-reflective, semi-transparent coating 14 1 is 
provided over the lacquer coating 15 of the second component 

5 disc 12: this enables the digital data pattern of the 

component disc 12 to be read from the direction indicated by 
arrow c, and the hologram or other optically variable image 
(defined by the surface relief with which coating 15 is formed) 
is also viewed from the latter direction. If necessary, the 

10 component disc 10 may be of greater thickness than the disc 12, 

to compensate for the additional layers 15,16 on the component 
. disc 12, and provide equivalent optical paths in the respective 
digital data patterns. 

In Figure 6, the two component discs 10,12 are again 
15 formed with indentations defining digital data patterns, and 

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 
mouldinq, 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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Claims 

1) An optical data storage disc comprising a first 
component disc formed over one side with a pattern of 
indentations defining digital data, the indented side of said 

5 first component disc being provided with a reflective coating, 
and a second component disc bonded to said indented side of 

said first component disc, said second component disc c.arryinq 
a surface relief pattern which defines a holographic or other 
optically variable image. 

10 2) - An optical data storage disc as claimed in Claim 1, 
wherein said surf ace relief pattern of said second component 
disc is provided with a reflective coating. 

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

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

4) An optical data storage disc as claimed in Claim 1 or 
21 wherein 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 Claim 4, 
wherein said surface relief pattern is embossed into said 
coating applied to one side of said second component disc. 

6) An optical data storaqe disc as claimed in Claim 4 or 
25 s, 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) 

wherein 
An optical data storage disc as claimed in ~laim 6, 

said coating is further coated with an outer, 

RECTIFIED SHEET (RULE 91) 
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9) An optical data storage disc as claimed in any 
preceding claim, wherein the side of said second component disc 

facing said first component disc is formed with a pattern of 
5 indentations defining digital data. 

10) An optical data storage disc as claimed in Claim 9, 
wherein said digital data patterns of said first and said 
second component discs are readable from the same side of said 
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 imaqe. 

14) An optical data storage disc as claimed in Claim 13, 
wherein the outer surface of either component disc comprises 
a coating into which said surf ace 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. 
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