Met hod of recording on a dual |ayer record carrier,
and device for recording on a dual |ayer record
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information on a recordable nmulti-layer record
carrier, such as a dual layer DVD disc. The invention
further relates to a recording device in which the
above nethod is inplenented. DVD-ROM di scs are wel |
known. This read-only type of 'record carriers is used
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Recently, dual layer versions of these recordable DVD discs have been introduced. Such a
dual layer disc comprises two information layers, generally referred to as the L.O and L1
layers. The L0 layer is the information layer located closest to the side of a disc where a
radiation beam, such as a laser beam, used for reading and/or recording the information
enters the disc.

The information is stored on these record carriers according to specific rules
and layouts, generally referred to as Formats, which are described in documents referred to as
a Standards.

It is a problem that the information recorded on a dual layer recordable DVD
disc cannot always be reproduced on a DVD-ROM player without errors. This, so-called
compatibility issue, is especially a problem since a large installed base of DVD-ROM players
is already available all around the world.

It is an object of the present invention to provide a method of recording a dual
layer recordable DVD disc in such a way that it can be reproduced in DVD-ROM players
without errors. The DVD-ROM player may be a player installed, for example in a Personal

Computer (PC), or may be a stand-alone DVD-ROM player.
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WO 30088pme4 al | y a problem since a | arge instal | BCT/B2e€/051479

10

15

2

(=4

25

30

of DVD-ROM pl ayers is already available all around the
world. It is an object of the present invention to
provide a nethod of recording a dual |ayer recordable
DVD disc in such a way that it can be reproduced in
DVD- ROM pl ayers wi t hout erroré. The DVD- ROM pl ayer may
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can be added anymore. ThlS is because the Logical Address is zero at the beginning of the
User Data Area on layer L0 (see Fig. 1) and increase linearly to the end of layer L0 up to the
Middle zone. Then, after a layer jump, it increases linearly on layer L1 starting at the Middle
zone towards the lead-out zone (indicated as SClosure in Fig. 1 in which the two information
layers LO and L1 are schematically shown). Hence, all of the blocks in the Middle zone, both
on layer LO and on layer L1, are lost (that is, are unavailable for recording information).
Preferably, these blocks should be available for recording information.

The basic obstruction in the Format is that it is only allowed to record
information sequentially in Fragments and in Sessions (a Sessions consisting of one or more
Fragments). This implies that one could temporarily skip over a large area on layer LO by
declaring it a Fragment. However, such a skipped Fragment must be written in its entirety
before the disc is closed. This is because all Fragments in a Session must be closed before
closing a Session, and because only recordable discs with all closed Sessions (that is, a closed
disc) are DVD-ROM compliant.
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| ayer LI. The current Format does not support such an
incremental filling process because once information

WO 2008017188€n to | ayer LI and the witten area oOPC1/E2604/051479

LI becone just as large as the witten area on |ayer
LO, then the disc is considered full and no
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and to determine whether or not they are completely written.

Fig. 4 shows an example an embodiment comprising a hierarchy of three
Hierarchical Fragments. Because a disc is filled linearly from the inner radius (on the left) to
the outer radius (on the right), it remains DVD-ROM compliant. The logical addresses run
linearly over the entire disc. Hence, within a closed Session or a closed Hierarchical
Fragment there may be address zones that have not been written yet. However, a DVD-ROM
drive will not have any problems with these unwritten addresses because a drive will jump
between the layers immediately and not go to the end of one layer before jumping to the next
layer.

A device according to the present invention is capable of executing the above-
described methods according to the invention. Preferably, next to the supported commands
for reserving tracks, inquiring about their sizes, and closing sessions, support for commands
like 1) Reserve Hierarchical Track, 2) Get Hierarchical Track Information, and 3) Close

Hierarchical Track are implemented.



information required to register (that is, create) al
Fragnments and hi erarchical Fragnents it may contain.
waewsndisey t o an enbodi nent of the invention, BCEBERS04051479
has a | ayout as shown in Fig. 2A and a Fragnent has a
| ayout as shown in Fig. 2B. Each session starts with a
session lead-in area (SIntro) and end with a session
| ead-out area (SC osure). Now, a Hi erarchical Fragment
has the |layout as shown in Fiﬁ. 2C. It starts with a
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(FG osure).. A H erarchical Fragnent may contain,
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as is shown in Fig. 3A. Wen such a dual |ayer disc is
vi ewed upon as a single |inear address range, this
woul d | ook schematically like shown in Fig. 3B. Hence,
a Hierarchical Fragnment is enbedded within a Session.
This enables a user to |l eave a track wthin a Session
open. This is possible due to the fact that a track
contains its own adm nistration area. Now, it is
possible for a disc drive to read what has been
witten and what has not been witten. Preferably, a
DVD-ROM drive perfornms a Hierarchical Fragnent search
when a disc is inserted to find the nunber of such
Fragnments and to determ ne whether or not they are
conpletely witten. Fig. 4 shows an exanpl e an

enbodi ment conprising a hierarchy of three

Hi erarchi cal Fragnents. Because a disc is filled
linearly fromthe inner radius (on the left) to the
outer radius (on the right), it remai ns DVD ROM
conpliant. The | ogical addresses run linearly over the
entire disc. Hence, within a closed Session or a

cl osed Hierarchical Fragnment there may be address
zones that have not been witten yet. However, a
DVD-ROM drive wi Il not have any problens with these
unwritten addresses because a drive will junp



between the layers immediately and not go to the end
of one | ayer before junping to the next |ayer. A

walewsoerssaccordi ng to the present invention i s PEpHE2E/051479

10

of executing the abovedescri bed nethods according to
the invention. Preferably, next to the supported
commands for reserving tracks, inquiring about their

si zes, and cl osi ng sessi ons, support for conmands |i ke
1) Reserve Hierarchical Track, 2) Get Hi erarchica
Tepakg:nformation, and 3) Close H erarchical Track are
inplemented. It is noted that although the invention is
expl ai ned with reference to a dual |ayer record
carrier, the invention can also be used for record
carriers conprising nore than two information | ayers

W t hout deviating fromthe concept of the
inventionCLALNB: : ubthod of recordiqg i nf.ormati on on
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2. Method according to claim, wherein the area
regarded as containing witten jnformati on on the, .
ferst i nf oIFHEed a5rPreing @clag b grretnbe agvad 5%‘?‘@6 Ayquanigg written
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recoddi ng i nformati on on a recordable nulti-I|ayer
record carrier operative for executing a nmethod as

claimed in claim1 or 2.
3. Recording device for recording information on a recordable multi-layer record

carrier operative for executing a method as claimed in claim 1 or 2.



