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TWO-SIDED GRAPHICAL IMAGE DVDs AND
METHODS FOR MAKING SAME

Back 'nv n i

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

Light-readable information recording media in
the form of discs are well known as shown, for example,
by Kramer U.S. patent 5,068,846. Commercially
available compadt discs ("CDs") and compact disc read-
only memories ("CD-ROMs") are examples of recording
media of this general type.

More recently, digital versatile discs
("DVDs") have emerged wherein light-readable
information technology is employed to record movies and
other similar real-time audio/visual programming
(hereinafter "program information”) on discs. To
increase program information storage capacity, DVDs are
formed from two discs (similar in appearance to
conventional audio CDs) bonded back to back (see, for
example, U.S. patent application No. 08/579,302, filed
December 27, 1995, the entire contents of which are

hereby incorporated by reference). Because relatively
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long audio/visual programs will not fit on one disc of
conventional audio CD size, the "backside" disc (i.e.,
the second disc bonded to the back of the "frontside"
or first disc) of a DVD may often contain "spillover"
audio/visual program information (i.e., information
which would not fit on the frontside of the DVD).

DVDs come in two forms: (1) DVDs wherein
frontside program information is read by shining a
laser beam on the frontside disc and wherein spillover
program informétion is read by shining a laser beam on
the backside disc (i.e., two-side-readable DVDs); and
(2) DVDs wherein both frontside program information and
spillover program information are read by shining a
laser beam on the frontside disc (i.e., single-side-
readable DVDs). The placement of graphical image data
on and the formation of two-side-readable DVDs are
described in previously incorporated U.S. patent
application No. 08/579,302, filed December 27, 1995.

During the formation of a single-side-
readable DVD, a substantially transparent, first,
frontside plastic disc (i.e., transparent enough to
allow a light beam to remain detectable following round
trip travel through the plastic disc) with a
substantially planar first surface (i.e., planar enough
to allow a light source to differentiate topographical
features.disposed on a surface of the plastic disc as
the disc rotates) is provided. Opposite the first
surface is a second surface having program information
recorded on it by means of local changes in the
distance of the second surface from the first surface.
A semi-reflective coating (e.g., silicon carbonate with
a reflectivity between approximately 20% and 40% for
light with a wavelength of approximately 635 to 650

nanometers) is then deposited over the second surface.
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Because the coating is semi-reflective and conforms to
the local changes of the second surface, when a light
beam (e.g., a laser beam) is transmitted through the
first surface. toward the second surface, a first
portion of the light beam is reflected_back through the
first disc in accordance with the program information
recbrded by means of the local changes, and a second
portion of the light beam is transmitted through the
semi-reflective coating. |

The formation of the single-side-readable DVD
is completed by bonding a.second, backside program
information disc to the first, frontside prbgram
information disc. The second disc is similar to the
first disc, having third and fourth surfaces opposite
one another and having spillover program information
recorded on it by means of local changes in the
distance of the fourth surface from the third surface.
The single-side-readakle DVD is formed by bonding the
first and second discs back to back so that the fourth
surface of the second, backside disc faces the second
surface of the first, frontside disc.

Unlike the frontside disc, only a portion of
the backside disc contains program information (e.qg.,
only the portion required to record the spillover
program information). Furthermore, the fourth surface
of the backside disc is coated with a reflective
coating (e.g., greater than 70% reflective for a
wavelength of approximately 635 to 650 nanometers)
rather than a semi-reflective coating. The reflective
coating allows the second portion of the light beam
(transmitted through the semi-reflective coating of the
frontside disc) to reflect toward and re-transmit
through the semi-reflective coating-and the frontside

disc.



10

15

20

25

30

Accordingly, to read program information from
the second surface of the frontside disc, a laser beam
is focused on the second surface and the light
reflected therefrom is detected and interpreted.
Program information is similarly read from the fourth
surface of the backside disc by focusing a laser beam
through the frontside disc and on the fourth surface
and detecting and interpreting the light reflected
therefrom.

Beéause in a si.gle-cide-readable DVD program
information stored on the backside disc is read through
the frontside disc rather than through the backside
disc, the third surface of the backside disc is unused
by aIDVD player. Graphical information (e.g., textual
instructions, artwork, etc.), therefore, may be stored
on the third surface of the backside disc without
affecting the DVD's playability. Conventionally,
graphical information is placed only on the third
surface of the backside disc, and as such, graphical
information is not viewable from the frontside of the
DVD. This ensures that the program information stored
on the second surface of the frontside disc and on the
fourth surface of the backside disc remains readable.

Nonetheless, it is desirable to have '
graphical information viewable from the frontside of a
single-side-readable DVD so as to provide textual
instructions, artwork, and the like. However} such
graphical information must not affect the playability
of the DVD.

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

readable DVD so that the graphical information is
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viewable from the frontside disc of tne DVD and so that

the playability of the DVD is unaffected.

he Inv

These and other objects of the invention are
accomplished in accordance with the principles of the
invention by providing methods for transferring or
translating graphical information to a single-side-
readable DVD so that the graphical information is
viewable from the frontside disc of the DVD and so that
the playability the DVD is unaffected. A first,
frontside disc having a first and a second surface and
having program information recorded on it by means of
local changes in the distance of the second surface
from the first surface is provided. A semi-reflective
coating is then deposited over the second surface. |

A second, backside disc having a third and a
fourth surface and having spillover program information
recorded on a first portion of it by means of local
changes in the distance of the fourth surface from the
third surface is also provided. Unlike the backside
disc of conventional single-side-readable DVDs,
graphical information is also placed on a second
portion of the fourth surface of the second disc. The
graphical information may comprise textual information,
holographic artwork, pit art (see, for example,
previously incorporated U.S. patent application No.
08/579,302, filed December 27, 1995), enhanced pit art
(see, for example, U.S. patent application No.
08/714,302, filed September 18, 1996), generic or
specific artwork (see, for example, U.S. patent
application No. 08/816,661, filed March 13, 1997),
labels, and the like. Preferably, the second portion
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of the fourth surface is separate from the first
portion of the fourth surface.

To complete DVD formation, a reflective
coating is deposited over the fourth surface, and the
first and second discs ére bonded together so that the
second surface of the first, frontside disc faces the
fourth surface of the second, backside disc. Because
the coating on the second surface of the frontside disc
is semi-reflective, the graphical information is
viewable through the frontside disc. Furthermore, such

placement of the graphica. information does not affect

the playability of the DVD.

Further features of the invention, its nature
and various advantages, will be more apparent from the
accompanying drawings and the following detailed

description of the preferred embodiments.

Brief Description of the Drawings

FIG. 1 is a side elevational view of a
conventional single-side-readable DVD; and

FIG. 2 is a side elevational view of an
inventive single~side-readable DVD made in accordancé

with the invention.

Detail D ipti Preferr E imen

FIG. 1 shows a side elevational view of a
conventional single-side-readable DVD 10. Conventional
single-side-readable DVD 10 comprises a first,
frontside disc 20 bonded to a second, backside disc 30
with an adhesive bonding material 40. _

First disc 20 comprises a substantially
smooth first surface 22a and a second surface 22b

having program information recorded on it by means of




10

15

20

25

30

local changes (not shown) in the distance of second
surface 22b from first surface 22a.. The program
information is located between the inner information
diameter (I.D.,) and the outer information diameter
(0.D.,) of first disc 20. A semi-reflective coating 24
is deposited over second surface 22b. Typically, semi-
reflective coating 24 is approximately 20% to 40%
reflective within the wavelength range of 635 to 650
nanometers.

' Second disc 30 comprises a substantially
¢smooth third surface 32a :rnd a fourth surface 32b. A
portion 34 of fourth surface 32b has spillover program
information recorded on it by means of local changes
(not shown) in the distance of fourth surface 32b from
third surface 32a. The spillover program information,
when present, represents program information which
would not fit on the first disc 20, and is located
hetween the inner information diameter (I.D.;) and the
outer information diameter (0.D.;) of second disc 30. A
reflective coating 36 is deposited over fourth surface
32b. Reflective coating 36 usually has a reflectivity
of at least 70% within the wavelength range of 635 to
650 nanometers. '

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

-storage.

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

(I.D.g). The laser beam travels through first disc 20,
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reflects off semi-reflective coating 24 (and thus is
modulated by the program information recorded on second
surface 22b), and travels back through first disc 20
where it is detected and interpreted. Program
information recorded on the remainder of second surface
22b of first disc 20 is read by scanning the focused
laser beam from the inner information diameter (I.D.OX
to the outer information diameter (0.D.,) of first disc
20.

Once at the outer information diameter (0.D.,)
cf first disc 20, assum.r- spillover program
information is recorded on portion 34 of second disc
30, the laser beam is re-focused on fourth surface 32b
of second disc 30 at the outer information diameter
(0.D.;) . Because coating 24 is semi-reflective, the
laser beam travels through the first disc 20, through
the semi-reflective coating 24, reflects off the
reflective coating 36 (and thus is modulated by the
spillover program information recorded on portion 34 of
second disc 30), and travels back through semi-
reflective coating 24 and first disc 20 where it is
detected and interpreted. The laser beam is then
scanned from the outer information diameter (0.D.;) to
the inner information diameter (I.D.,;) of second disc 30
to read the remainder of the spillover program
information contained therein. |

Because program information recorded on DVD
10 is read by scanning the laser beam from the inner
information diameter (I.D.,) to the outer information
diameter (0.D.,) of first disc 20, and then from the
outer information diameter (0.D.,) to the inner
information diameter (I.D.,) of second disc 30, DVD 10
is referred to as an opposite track path (OTP) DVD.

DVD 10 may be alternatively configured so that program
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information is read therefrom by scanning the laser
beam from the inner information diameter (I.D.y) to the
outer information diameter (0.D.,) of first disc 20, and
then from the inner information diameter (I.D.,} to the
outer information diameter (0.D.;) of second disc 30
(rather than from the outer information diameter (0.D.,)
to the inner information diameter (I.D.;) as in an OTP
DVD). Such a DVD is referred to as a parallel track
path (PTP) DVD. The DVD Consortium has established
specific guidelines for program information and lead-
out information (i.e., erd of program information
markers) placement for both OTP and PTP DVDs.

Conventionally, graphical information (e.g.,
artwork, textual information, and the like) is stored
only on third surface 32a of second disc 30. A
graphical image 60, for.example, is shown on third
surface 32a in FIG. 1. To prevent interference between
graphical information and program information,
graphical information is not provided on the first disc
20 side of DVD 10. That is, graphical information is
not viewable through the first, frontside disc 20 of
conventional DVD 10.

FIG. 2 shows a side elevational view of an
inventive single-side-readable DVD 10'. Like
conventional singlefside—readable DVD 10 of FIG. 1,
inventive single-side-readable DVD 10' comprises a
first, frontside disc 20' bonded to a second, backside
disc 30' with an adhesive bonding material 40'.

First disc 20' comprises a substantially
smooth first surface 22a’ and a second surface 22b;
having program information recorded on it by means of
local changes (not shown) in the distance of second
surface 22b' from first surface 22a'. The program

information is located between the inner information



"

10

15

20

25

30

- 10 -

diameter (I.D.,) and the outer information diameter
(0.D.,) of first disc 20', and a semi-reflective coating
24' (similar to semi-reflective coating 24 of FIG. 1)

is deposited over second surface 22b'.

Second disc 30' comprises a substantially
smooth third surface 32a' and a fourth surface 32b',
with a portion 34' of fourth surface 32b' having
spillover program information recorded on it by means
of local changes (not shown) in the distance of fourth
surface 32b' from third surface 32a'. The spillover
program information is located between the inner
information diameter (I.D.;) and outer information
diameter (0.D.;) of second disc 30", and a reflective
coating 36' (similar to reflective coating 36 of
FIG. 1) is deposited over fourth surface 32b’.

As with conventional single-side-readable DVD
10, inventive single-side-readable DVD 10' may comprise
a graphical image 60' on third surface 32a' of second
disc 30'. Note that graphical image 60 (FIG. 1) and
graphical image 60' (FIG. 2) are viewable only from the
non-readable side (second disc 30 side) of DVD 10 and
the non-readable side (second disc 30' side) of DVD
10', respectively.

Unlike conventional DVD 10, inventive DVD 10°
comprises graphical information viewable from the
readable side (first disc 20' side) of DVD 10'. That
is, a portion 38' of fourth surface 32b' of second disc
30' is provided with graphical information 70' viewable
through first disc 20'. Graphical information 70' is
viewable through first disc 20' because the coating 24'
is semi-reflective. Graphical information 70' may
comprise pit art, enhanced pit art, generic or specific
artwork, holographic artwork, textual information, or

any similar graphical information.
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So that the playability of DVD 10' is
unaffected by graphical'information 70', preferably,
portion 38' of fourth surface 32b' (the portion that
contains graphical information 70') is separate from
portion 34' of fourth surface 32b' (the portion that
contains spillover program information) and does not
interfere with DVD Consortium guidelines for program
information and lead-out information placement or with
any similar playability requirements. For instance, as
shown in FIG. 2, for an OTP DVD spillover program
information recorded on portion 34' of fourth surface
32b' is preferably located radially outside of
graphical information 70' formed on portion 38' of
fourth surface 32b'. In this manner, a stop bit or
other lead-out information may be placed near the inner
information diameter (I.D.,) of second disc 30' to
signal a DVD player to stop scanning fourth surface
32b' of DVD 10' for spillover program information.
(Note that for a PTP DVD lead-out information would be
placed near the outer information diameter (0.D.;) of
second disc 30'.) Upon detecting the stob bit, the DVD
player will know it has detected all spillover program
information and will stop-scanning.fourth surface 32b'
prior to reaching graphical information 70'. The
playability of DVD 10' is thereby unaffected by
graphical information 70°'.

' It will be understood. that the foregoing is
only illustrative of the principles of this invention,
and that various modifications‘can be made by those
skilled in the art without departing from the scope and
spirit of the invention. For example, graphical
information 70' may be placed at any location along
fourth surface 32b' of second disc 30' by including a

command within the spillover program information
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instructing a DVD player to ignore or skip over the
graphical information portion of fourth surface 32b'.
Similarly, graphical information 70' may be placed
along second surface 22b' of first disc 20'. Labels or
any other indicia can be used as graphical information

70'.
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Inventi laim
1. An information recording medium
comprising:

a first substantially transparent
plastic disc having a first surface and a second
surface opposite to said first surface, said second
surface having first information recorded on it by
means of local changes in the distance of said second
surface from said first surface;

a semi-reflective coating on said second
surface for reflecting a first portion of light passed
through said first disc back through said first disc
and for transmitting a second portion of said light
through said semi-reflective coating, said semi-
reflective coating conforming to said local changes of
said second surface so that said first portion of said
light is reflected back through said first disc in
accordance with the firsf information recorded by means
of said local changes of said second surface;

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

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

said local changes of said fourth surface so that said
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. secouna portion of said light is reflected back through
said first disc in éccordance with the second
information recorded by means of said local changes of
said fourth surface, said second disc being stacked on
and secured to said first disc so that said fourth

surface faces said second surface.

2. The record:ng medium defined in claim 1
wherein said third surface of said second disc

comprises additional graphical information.

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

one of generic and specific information.

4. The recording medium defined in claim 1

wherein said graphical information comprises pit art.

5. The recording medium defined in c¢laim 1
wherein said graphical information comprises enhanced

pit art.

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

holographic artwork.

7. The recording medium defined in claim 1
wherein said first portion of said fourth surface is
located radially outside of said second portion of said
fourth surface so that said second information is
located radially outside of said graphical information.
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8. The recording medium defined in claim 1
wherein said semi-reflective coating comprises silicon

carbonate.

9. The recording medium defined in claim 1
" wherein said semi-reflective coating is approximately
20% to 40% reflective for light with a wavelength of
approximately 635 to 650 nanometers.

10. The recording medium defined in claim 1

sherein said reflective coating comprises aluminum.

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

635 to 650 nanometers.

'12. The method of making a recording medium

comprising:

forming a first substantially
transparent plastic disc which has a first surface and
a second surface opposite to said first surface on
which first information is recorded by means of local
changes in the distance of said second surface from
said first surface;

coating said second surface of said
first disc with a semi-reflective coating which
reflects a first portion of light'passed through said
first disc back through said first disc and which
transmits a second portion of said light through said
semi-reflective coating; said semi~-reflective coating
conforming to said local changes of said second surface
so that said first portion of said light is reflected
back through said first disc in accordance with the
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first information recorded by said local changes or
said second surface;

forming a second plastic disc which has
a third surface and a fourth surface opposite to said
third surface, a first por+ion of said fourth surface
having second information recorded on it by means of
local changes in the distance of said fourth Surface
from said third surface and a second portion of said
fourth surface having graphical information formed
thereon; _

coating sa 1 fourth surface of said
second disc with a reflective coating which reflects
said second portion of said light transmitted through
said first disc back through said first disc, said
reflective coating conforming to said local changes of
said first portion of said fourth surface so that said
second portion of said light is reflected back through
said first disc in accordance with said second
information recorded by said local changes of said
fourth surface; and

bonding said first disc to said second
disc so that the bonded disc forms a permanent two-disc
stack with said second surface of said first disc

facing said fourth surface of said second disc.

13. The method defined in claim 12 further
comprises:
providing said third surface of said

second disc with additional graphical information.

14. The method defined in claim 12 wherein
said graphical information comprises at least one of

generic and specific information.
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15. The method defined in

said graphical information comprises

16. The method defined in

said graphical information comprises

17. The method defined in

said graphical information comprises
artwork.

18. The method defined in
comprising:

claim 12 wherein

pit art.

claim 12 wherein

enhanced pit art.

claim 12 wherein

holographic

claim 12 further

locating said first portion of said

fourth surface radially outside of said second portion

of said fourth surface so that said second information

is located radially outside of said graphical

information.

19. The method defined in

claim 12 wherein

said coating said second surface comprises:

coating said second surface with a

silicon carbonate semi~reflective coating.

"20. The method defined in

claim 12 wherein

said coating said second surface comprises:

coating said second surface with a semi-

reflective coating that is approximately 20% to 40%

reflective for light with a wavelength of approximately

635 to 650 nanometers.

21. The method defined in claim 12 wherein

said coating said fourth surface comprises:

coating said fourth surface with an

" aluminum reflective coating.
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22. The methcd defined in claim 12 wherein

said coating said fourth surface comprises:
coating said fourth surface with a

reflective coating that is at least 70% reflective for
light with a wavelength of approximately 635 to 650

nanometers.

23. A recording medium formed by the method

of claim 12.

I
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