
Combination optical media, device and method for
accessing thereof This invention pertains in general
to the field of optical storage media. More
particularly the invention relates to combination
optical media, i.e. optical media which comprise at
least two information layers of at least two different
formats, and corresponding systems and methods for
accessing such combination optical media. In optical
recording various generations of optical disc are
succeeding each other, depending on physical
parameters like wavelength and NA of objective lens.
In the 12cm world, CD was first, then DVD, now Blu-ray
Disc (BD) and/or HD-DVD and/or other versions like the
Chinese proposal EVD. A number of disc shaped optical
storage media that combine different formats on
different layers have been developed and are known in
the art. Combination disc formats, for example
combining DVD-ROM on one side with DVD-RAM on the
other side, have been approved by the DVD Forum. Such
discs are double sided discs and are read from both
sides. However, such discs require complicated disc
readers having a plurality of reading devices for
covering the two-sided access to such discs, or the
disc must be turned upside down before accessing the
other layer. Furthermore, such discs have the
disadvantage that there is no surface remaining on the
disc for a label. However, it is desired that the
discs have a label on which the contents of the discs
is indicated. Another type of combination discs being
proposed are hybrid DVDs having two information layers
being accessed from the same side of the disc, which
leaves the other side of the disc available for a
label. For instance hybrid DVDs combining a DVD layer
with a conventional CD layer are known. Both layers
are read from the same side of the disc, which means
that the DVD layer, being oriented closer to the
entrance surface than the CD layer, must be reflective
for radiation from a red laser accessing information
on the DVD format layer, but will transmit radiation
from an infra-red laser, having a different wavelength
than the other laser, accessing information on the
deeper located CD format layer. It is intended that
such discs can be played on both a CD player, which
will read the 



CD layer, and a DVD player, which will be able to read
both the CD layer, i.e. with the IR laser, and the DVD
layer, i.e. with the red laser. However, up to now
Hybrid DVDs haveundergone study and playability tests
by the DVD Forum, but has been rejected for
compatibility reasons. The main problem is that DVD
players generally are designed to look for a CD layer
first and play that, so ignoring the DVD layer. More
generally, on start-up of a hybrid disc the format of
one of the layers recorded on the disc is detected,
for example by detecting the distance between the
information layer and the entrance surface of the
laser beam, being 0.1 mm for BD, 0.6 mm for DVD, and
1.2mm for CD. When a format is detected, the disc is
accessed by setting the device setting for the format
of that specific layer. Such an identification system
is for instance disclosed in US-A-5,764,610, and an
optical pickup device for different disc formats is
disclosed in EP-A2-0838813. However, on combination
discs a second format is present on the same disc, but
in a different layer of the disc. This second format
is not detected. The device assumes there is only one
format present. This problem is present in case of all
kinds of combination discs of different formats, for
instance CD/DVD combination discs or DVD/BD
combination discs. Since the search method may be
different, different drives may find a different
information layer. Until now the detection of one
format does exclude the detection of the presence of
the other one, so some drives will play the CD layer,
while others will play the DVD layer. Once one layer
has been found, players usually do not seek longer, so
the other format layer may be missed. Consequently,
the start-up times of presently known disc accessing
devices becomes long. Hence, an improved combination
disc and corresponding drives and methods for
accessing such a disc would be advantageous and in
particular such a drive allowing for increased
flexibility for accessing different information layers
on such a disc, combined with cost-effectiveness would
be advantageous. The objective of the present
invention is to solve the problem of long start-up
times for current and future optical drives, as well
as to solve the problem of undefined start 



up if combination- format discs, e.g. discs that have
both a CD info layer and a DVD info layer, are loaded
into the drive. Accordingly, the present invention
preferably seeks to mitigate, alleviate or eliminate
one or more of the above-identified deficiencies in
the art and disadvantages singly or in any combination
and solves at least the above-mentioned problems by
providing acombination optical medium, a device and a
method for accessing such a medium, according to the
appended patent claims. The general solution according
to the invention is to provide information on a
combination disc concerning the format of at least one
of the layers of the combination disc. For instance,
in one format, say BD, information is stored if
another format is present as well, e.g. DVD. In
absence of the information, a drive will always know
that a disc is a single format disc, otherwise the
combination format will be known to the drive.
Alternatively the information may be recorded in a
chip or in a bar code or in a BCA (Burst Cutting Area)
integrated with the disc. According to an embodiment
of the invention, each, or at least two, of the
formats contains information indicating that a second,
or even third etc. format is present on the same disc.
In this case, a disc accessing device may select a
format different from the one detected during
start-up. According to another embodiment of the
invention, all formats present on a single disc are
identified by an identifier on the disc. Such an
identifier may be located in the BCA area (Burst
Cutting Area) holding disc parameters. Alternatively,
such an identifier may be located in a chip-on-disc or
in a bar code on the disc itself. According to one
aspect of the invention, a combination optical storage
medium is provided, comprising at least two
information storing layers, wherein the different
layers have at least two different storage formats,
and said medium comprises format information thereon
from which the storage format of at least one of said
layers is derivable. According to a further aspect of
the invention, a device for accessing an optical
medium comprising at least two information storing
layers is provided. The device is adapted to access
the above-mentioned combination optical medium
according to an aspect 



of the invention. The device comprises means for
accessing different layers of the medium, and means
for accessing different formats of these layers, as
well as means for reading format information from the
medium, wherein the storage format of at least one of
the layers is derivable from the format information.
The format information is in use of said device
provided to the means for accessing the layers with a
correct format. According to another aspect of the
invention, a method for accessing a combination
optical storage medium is provided, comprising the
steps of accessing format information stored on said
medium, deriving a storage format of at least one of a
plurality of information storing layers of said
medium, and accessing said at least one information
storing layer with said storage format.According to
yet a further aspect of the invention,
computer-readable medium having stored thereon a
computer program for processing by a processing device
in an abovedescribed device according to an aspect of
the invention. The computer program enables carrying
out of the above-mentioned method according another
aspect of the invention and comprises a first code
segment for accessing format information stored on a
combination optical medium, a second code segment for
deriving a storage format of at least one of a
plurality of information storing layers of said
combination optical medium, and a third code segment
for accessing said at least one information storing
layer with said storage format. The present invention
has the advantages over the prior art that it provides
quick starting of an optical drive;  unambiguous
access to a plurality of formats on different layers
of combination discs;  reliable, and at no cost at
drive side, i.e. positive recognition, no complicated
algorithms that may fail; and  no, or little cost at
the disc side. These and other aspects, features and
advantages of which the invention is capable of will
be apparent and elucidated from the following
description of embodiments of the present invention,
reference being made to the accompanying drawings, in
which Fig. IA is a plan view of a information layer
combination optical disc comprising a chip in disc
according to an embodiment of the invention; 



Fig. IB is a perspective view of a combination disc
comprising the layer of Fig. IA; Fig. 2 is a schematic
illustration of a combination optical disc comprising
a bar code according to another embodiment of the
invention; Fig. 3 is a schematic illustration of a
combination optical disc comprising format information
concerning a second layer in a first information layer
of the disc according to a further embodiment of the
invention; Figs. 4A and 4B are schematic illustrations
of a device for accessing a combination optical disc
according to an embodiment of the invention; Fig. 5 is
a flowchart illustrating a method for accessing a
combination optical disc according to an embodiment of
the invention; and Fig. 6 is a schematic illustration
of a computer readable medium comprising program code
segments according to another embodiment of the
invention.The following description focuses on an
embodiment of the present invention applicable to a
combination optical medium and in particular to a
combination optical disc. However, it will be
appreciated that the invention is not limited to this
application but may be applied to many other optical
media including for example Minidiscs, containing both
a MO recording layer and an embossed layer with
pre-recorded information. As indicated above, it is
desired if a disc type recognition can take place as
quickly and as completely as possible. In an
embodiment of the invention according to Figs. IA and
IB, an electronic memory chip 4 is integrated into a
combination optical disc 1. The chip 4 comprises a
memory on which information is stored concerning the
format type of the layers 10, 11 on the disc 1. RF
radiation is preferably used for reading out the
information from the chip 4, wherein the energy for
the information transfer from the chip is taken from
the RF signal. Thus, the format type of the layers on
the disc are identified. Alternatively, the format
information may be stored on a holographic memory
element integrated with the disc. In this case the
format information is read out optically from the
holographic element. Fig. IA illustrates an
information layer of the optical disc 1, such as a CD,



DVD, HD-DVD or Blu-Ray Disc format layer, with a
single continuous spiral pattern 2, which in the case
of pre-mastered discs comprises pits and plane areas.
The spiral pattern 2 forms a plurality of essentially
concentric circular tracks 3. An information layer
having the CD format has about 22,000 tracks 3,
whereas a DVD has about 47,000 tracks 3, a HD-DVD
about 90,000 tracks and a BD about 110,000 tracks.
Furthermore, the optical disc 1 has a center opening 5
for engagement with a drive spindle to rotate the
optical disc 1. The disc 1 is a combination optical
disc having two information layers 10, 11, as
illustrated in Fig. IB and is based on an about 1.2 mm
thick plastic disc having a diameter of 12 cm. The
information layer 10 may for instance be of the CD
format and has in this case a substrate thickness
(including layer 11) for the read out laser of 1.2 mm.
For illustrative purposes the proportions shown in the
figures are not to scale. The information layer 11 is
for instance of the DVD or HD DVD format on a 0.6 mm
substrate. One way to implement several information
layers is achieved by using semi reflective materials
such as silicone for the intermediate layer, i.e.
layer 11 in this case. A further embodiment of the
invention is illustrated in Fig. 2, wherein a barcode
24 on the front surface 23 of a combination disc 20
having two information layers 21, 22 is arranged on
the disc such that the barcode can be read before
focusing on theinformation layer itself, which is
usually below the entrance surface of the disc (0.1 mm
below for BD, 0.6 mm below for DVD; 1.2mm below for
CD). In this case, the bar code 24, preferably on the
entrance surface 23 of the disc 20, contain detailed
information on the format of different layers 21, 22
of the combination disc 20, like CD/DVD combination
discs or DVD/BD combination discs. Alternatively the
information is stored in the Burst Cutting Area (BCA)
of a disc (not shown). The information concerning the
storage format of the different layers of a disc
provided by the two previous embodiments is preferably
read out before accessing the information layers
themselves, i.e. by reading the format information
from chip 4 or from barcode 24. In this way, the
format is known prior to accessing the layers and the
correct access technique can be used by a player,
based on this format information. In this way, the
start-up time of the disc-player is much faster than
of the prior art player, as described above. 



In a further embodiment of the invention, being
illustrated in Fig. 3, a combination optical disc 30
is provided comprising format information concerning a
second layer 32 in a first information layer 3 1 of
the disc. The information is illustrated by the
continuous line 34 of the spiral pattern 33 of layer
32. Assume that the first layer 3 1 is accessed first,
and the player is conventionally "locked" to this
layer, as described above. In this case, the
information concerning the format of a second layer 32
is read from the first layer 31. Now, the drive
accessing combination disc 30 is aware of a second
layer and its format. Accessing the second layer 32 is
simply a matter of adjusting the drive to reading the
second layer. For instance, for a CD/DVD disc the CD
layer comprises information concerning a second layer
being in a DVD format, and the DVD layer comprises
information concerning a second layer, being a CD
layer. Until now one format did not indicate the
presence of the other one, so some drives played the
CD layer, while others played the DVD layer after
start-up, without a possibility of accessing the other
layer. Once one layer had been found, players did not
seek longer. Due to the fact that, according to this
embodiment of the invention, one format includes
information if another format is present as well, a
drive always knows if a disc is a single format disc
or a combination format, and which combination the
format has. In another embodiment of the invention
according to Figs. 4A and 4B, a device 40 for
accessing a combination optical disc 43 is provided.
The device 40 is for instance a reader for CD/DVD
combination discs and comprises a tray 4 1 or other
suitable arrangement for feeding a disc 43 into the
housing 42 of device 40. The device is for instancea
drive of a computer or a consumer player for discs 43.
The optical medium 43 to be accessed by means of the
drive comprises at least two information storing
layers 54, 55. The device 40 is adapted to access the
above-mentioned combination optical discs, e.g. a
CD/DVD. The device comprises means 44 for accessing
different layers of such a disc 43, and means for
accessing different formats of these layers, as well
as means 56, 52 for reading format information from
the medium 43, wherein the storage format of at least
one of the layers is derivable from the format
information. The format information is in use of the 



device provided with the means for accessing the
layers with a correct format. More precisely, a disc
drive 48,49 in the form of a spindle motor 48 and a
rotatable spindle 49 is adapted to rotate the optical
disc 43 in a direction indicated by arrow 50 in Fig.
4B, in a manner which is well known in the art. A
laser pickup unit 44 is positioned close to the
surface opposite the label side of the optical disc 43
and is movable in a radial direction of the optical
disc 43, as is indicated by the arrow 45 in Fig. 4B.
The laser pickup unit 44 operates to irradiate the
optical disc 43 with a beam of laser light, detect
reflections from the optical disc, produce a readout
signal in response thereof and provide this signal for
further processing. When accessing information from
the disc, the optical disc 43 will be kept in rotation
by the disc drive, i.e. the spindle motor 48 and the
spindle 49. The laser pickup unit 44 comprises
mechanical drive means 46 for causing the optical
assembly or optical read device 47 of the laser pickup
unit 44 to move radially along the surface of the
optical disc 43 in the direction of arrow 45 indicated
in Fig. 4B between different radial positions.
However, such mechanical drive means 46 are well known
per se in the technical field, and it is left to the
skilled person to choose the suitable mechanical and
electrical components, such as an electric motor and a
mechanical carriage arrangement, depending on an
actual implementation. In essence, any equipment will
do, which is capable of making the optical components
47 of the laser pickup unit 44 move with high
precision in the desired radial direction.
Furthermore, the laser source may be chosen among a
variety of commercially available components and may
operate in a desired wavelength range, for instance at
about 800 nm (infrared) for a CD, 650 nm (red) for a
DVD or 405 nm (blue) for a BD. For instance in the
case of a CD/DVD disc 43, the optical components 47
comprise an infrared laser for the CD layer and a red
laser for the DVD layer. The output signal from the
laser pickup unit 44 is a high frequency (HF)
information signal 5 1 that arises from the
scattering, absorption and reflection of the actual
pit and land pattern present in a track on an
information layer of the disc 43. Preferably, the HF
signal 5 1 is sampled and converted into digital form
by an Analog-to-Digital converter(ADC) before further
processing. By doing so, the flexibility of the system
is increased since the subsequent processing of the
signal is more easily performed in the digital domain,
rather 



than in the analog counterpart, since new functions
and calculation algorithms may be more easily
implemented in the digital domain. A processing
device, such as a processor, 52 of the drive 40 may be
implemented by any commercially available
microprocessor. Alternatively, another suitable type
of electronic logic circuitry, for instance an
Application-Specific Integrated Circuit (ASIC) or a
Field-Programmable Gate Array (FPGA) may substitute
the processor 52. Correspondingly, further components,
such as memory, input devices and output device of the
drive (not illustrated) may all be implemented by
commercially available components and are not
described in any detail herein. The processor 52
controls the function of drive 40. For instance, the
processor controls the rotational speed of motor 48,
the radial position of the pickup unit 44, and
receives the HF signal 5 1 for further processing,
e.g. for decoding and sending to an audiovisual unit
for presentation of audio-visual data read from disc
43. Furthermore, the drive is adapted to read format
information for at least one information layer from
disc 43. Depending on the way this format information
is stored on disc 43, e.g. as described above, in a
barcode, a chip-in-disc or as part of the information
stored on a track of the disc, the drive 40 will read
this format information in an appropriate way. For
instance, when the disc 43 comprises a chip with the
format information, a radio communication unit 56
reads the information from the chip in the disc 43.
Alternatively, if the disc 43 comprises information in
a barcode on the disc or as part of the information
stored on a track, the optical pickup unit will read
this information from the disc 43. For instance, if
disc 43 is a CD/DVD disc, and layer 54 is a CD layer
and layer 55 is a DVD layer, a red laser from the
optical unit 47 is active and the optical pick-up unit
47 is set to read the DVD information from layer 55
and various servo-electronics settings for tracking
and focusing are set to DVD values, and the
pit-reflectivity signal 5 1 is sent to a DVD decoder
of the drive 40. Furthermore, from the format
information available to processor 52, the drive may
switch to accessing the CD layer 54 at any time. In
this case, the red laser is switched off, the
infra-red laser is switched on and the pick-up unit 47
is set to 



read the CD information from layer 54, various
servo-electronics settings for tracking and focusing
are set to CD values, and the pit-reflectivity signal
5 1 is sent to a CD decoder of the drive 40.In a
further embodiment of the invention according to Fig.
5, a method for accessing a combination optical disc
according to an embodiment of the invention is
provided. The method comprises the steps of accessing
format information stored on the disc, deriving a
storage format of at least one of a plurality of
information storing layers of said disc, and accessing
said at least one information storing layer with said
storage format. In the flowchart of Fig. 5, the steps
corresponding to the above-described method are
illustrated, namely: Step 60 - Access format
information; Step 6 1 - Derive storage format; and
Step 62 -Access layer. Step 60 of the embodiment
comprises accessing format information from a disc 43
by means of a disc reader 40. More precisely, the disc
reader reads format information from a disc 43, for
instance by reading out a chip-in-disc 4 by RF
communication, a barcode 24 or format information
stored on a track of an information layer of disc 43
by a optical pick-up unit. Alternatively, the method
may comprise a predefined sequence for finding the
format information, for instance firstly the presence
of a chip-in-disc is checked by sending an appropriate
RF poll signal. When an RF answer is received, this
indicates the presence of a chip-in-disc and format
information is accessed therefrom. Otherwise, access
to a barcode or BCA is initiated and if present, the
format information is read. In the case that still no
format information is accessible, a predefined region,
preferably the start-up region of a track of an
information layer of the disc 43 is read. The
information is analyzed by a processing means and if
format information is present, it is used for further
processing. Finally, if still no format information is
present, it is concluded that the disc 43 is not a
combination optical disc, but a disc having a single
or unknown storage format. Fig. 6 is a schematic
illustration of a computer readable medium (70)
comprising program code segments (71, 72, 73)
according to another embodiment of the 



invention. The computer-readable medium is for
instance a memory chip connected to processing unit 52
of device 40, and has stored thereon a computer
program for processing by this processing device. The
computer program enables for instance carrying out of
the abovementioned method according to an embodiment
of the invention and comprises a first code segment 7
1 for accessing format information stored on a
combination optical medium, specifically the media
describe with reference to Figs. 1-3. A second code
segment 72 for deriving a storage format of at least
one of a plurality of information storing layers of
saidcombination optical medium, and a third code
segment 73 for accessing said at least one information
storing layer with said storage format. As mentioned
above, a combination disc within the frame of this
specification is for instance a disc comprising at
least two different information layers having formats
like CD, DVD, HD-DVD, BD, or generally any optical
disc. A disc player is consequently a player, which
can read such a disc. Even if the description above
has referred to an optical disc that has information
layers with a single continuous spiral pattern of pits
and plane areas, forming in essence a large number of
concentric interconnected tracks, it is envisaged that
the present invention may also be applied to other
optical media, containing not a single spiral pattern
but a plurality of non-connected circular or annular
information tracks. Applications and use of the
above-described aspects of the invention are various
and include exemplary fields such as computer disc
drives, consumer audiovisual recorders and players,
etc. The invention can be implemented in any suitable
form including hardware, software, firmware or any
combination of these, depending on the aspect of the
invention, respectively. However, when the invention
is implemented as computer software, this may run on
one or more data processors and/or digital signal
processors. The elements and components of an
embodiment of the invention may be physically,
functionally and logically implemented in any suitable
way. Indeed, the functionality may be implemented in a
single unit, in a plurality of units or as part of
other functional units. As such, the elements of the
invention may be implemented suitably in a single
unit, or may be physically and 



functionally distributed between different units and
processors. Although the present invention has been
described above with reference to specific
embodiments, it is not intended to be limited to the
specific form set forth herein. Rather, the invention
is limited only by the accompanying claims and, other
embodiments than the specific above are equally
possible within the scope of these appended claims,
e.g. different disc formats than those described
above. In the claims, the term "comprises/comprising"
does not exclude the presence of other elements or
steps. Furthermore, although individually listed, a
plurality of means, elements or method steps may be
implemented by e.g. a single unit or processor.
Additionally, although individual features may be
included in different claims, these may possibly
advantageously be combined, and the inclusion in
different claims does not imply that a combination of
features is not feasible and/or advantageous. In
addition, singularreferences do not exclude a
plurality. The terms "a", "an", "first", "second" etc
do not preclude a plurality. Reference signs in the
claims are provided merely as a clarifying example and
shall not be construed as limiting the scope of the
claims in any way.CLAIMS: 1. A combination optical
medium ( 1, 20, 30, 43) comprising at least two
information storing layers (10, 11, 21, 22, 31, 32,
54, 55), wherein said different layers have at least
two different storage formats, and wherein said medium
(1, 20, 30, 43) comprises format information (4, 24,
34) thereon from which the storage format of at least
one of said layers is derivable. 2. Combination
optical medium (1) according to claim 1, wherein said
format information is stored on a memory means (4)
integrated with said medium. 3. Combination optical
(1) medium according to claim 2, wherein said memory
means (4) is an electronic memory means adapted to be
read out via radio frequency based communication with
said memory means. 4. Combination optical (1) medium
according to claim 2, wherein said memory means is a
holographic information carrier on said medium. 5.
Combination optical medium (20) according to claim 1,
wherein said format information is stored in a barcode
(24) integrated with said medium (20). 



6. Combination optical medium (20) according to claim
5, wherein said barcode (24) is arranged on an
entrance surface (23) of said medium (20). 7.
Combination optical medium (20) according to claim 5,
wherein said entrance surface is a Burst Cutting Area
(BCA) of said medium. 8. Combination optical medium
(30) according to claim 1, wherein said format
information is stored in a start-up mark (34) of said
medium (30).9. Combination optical medium (1, 20, 30,
43) according to claims 1-8, wherein said format
information comprises the storage format of all, or at
least two, of said layers of said medium. 10.
Combination optical medium (1, 20, 30, 43) according
to claim 1, wherein one of said information storing
layers comprises format information for the format of
at least one of the remaining information storing
layers comprised in said medium. 11. Combination
optical medium ( 1, 20, 30, 43) according to any
preceding claim, wherein said layers are solely
accessible for reading out and/or writing from one
side of said medium. 12. Combination optical medium
(1, 20, 30, 43) according to any of claims 1-9,
wherein said storage formats of said layers is chosen
from any combination of formats compatible with CD,
SACD, DVD, HD-DVD, BluRay disk or EVD. 13. A device
(40) for accessing an optical medium (1, 20, 30, 43)
comprising at least two information storing layers
(10, 11, 21, 22, 31, 32, 54, 55), said device (40)
being adapted to accessing a combination optical
medium (1, 20, 30, 43) according to any of claims
1-12, comprising means for accessing different layers
(10, 11, 21, 22, 31, 32, 54, 55), of said medium (1,
20, 30, 43), means (47) for accessing different
formats of said layers, and means (44, 56) for reading
format information from said medium (1, 20, 30, 43),
wherein the storage format of at least one of said
layers (10, 11, 21, 22, 31, 32, 54, 55) is derivable
from said format information, and wherein said format
information in use of said device is provided with
said means for accessing said layers with a correct
format. 



14. An apparatus comprising the device according to
claim 13, wherein the apparatus is a disc drive for
accessing a combination optical disc. 15. A method of
accessing a combination optical medium ( 1, 20, 30,
43) according to claims 1 to 12, comprising the steps
of accessing format information stored on said
medium,deriving a storage format of at least one of a
plurality of information storing layers (10, 11, 21,
22, 31, 32, 54, 55) of said medium, and accessing said
at least one information storing layer with said
storage format. 16. Method according to claim 15,
wherein said storage format is derived during start-up
of said medium. 17. A computer-readable medium (70)
having embodied thereon a computer program for
processing by a processing device (52) in a device
(40) according to claim 14, the computer program
enabling carrying out of the method according to
claims 14-15 comprising a first code segment (71) for
accessing format information stored on a combination
optical medium (1, 20, 30, 43), a second code segment
(72) for deriving a storage format of at least one of
a plurality of information storing layers (10, 11, 21,
22, 31, 32, 54, 55) of said combination optical medium
(1, 20, 30, 43), and a third code segment (73) for
accessing said at least one information storing layer
with said storage format. 


