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1 Method of recording information on a multi layer record carrier, and device
for recording on a dual layer record carrier The invention relates to a method
of recording information on a multi-layer record carrier. In particular, the
invention relates to a method of recordingtinformation on a dual layer
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DVD-ROM Standard. 5 Information is stored on optical record carriers
3013l AN {5°9HL eIt ules and layouts, generally referred to as Formats,
which are described in documents generally referred to as a Standards. 10
Recordable (both write-once and rewritable) optical storage for video and
data applications is a rapidly growing market. For DVD+R discs, comprising
a single information layer, the storage capacity is 4.7 Gbyte. This is a limited

amount of StefRGRVEH RIateCR) dineHRaof AlorRRY FafdeRE: NI MRRGERyer

compression it is possible to recard one hour of high quality digital video and
TR NSarESr GRAdSHREIBHAPYRIBPE HARLSID AGEiahaldifyQ&iing IRERIPHRD p
opdianyis DWUSeRoptDYDsrswWdite, sudigiet infetoatotolaptsat Wishhdises ker
ﬂgﬁgr}iy %X%ili%%gréor DVD-ROM. Recordable optical discs with two

info ma?ion ayers are developed to double the data storage capacity and
video recording time. Such a dual layer disc is schematically shown in Fig. 1.
The dual layer disc comprises two information layers, generally referred to 20
as the LO and L1 layers. The LO layer is the information layer located closest
to the side of gomﬁ%@@oae%m%ﬁ%é@éﬁw%Hﬁﬁﬁ%ﬁ%@@ﬂ esReciflssyeeand
Ieatisgganeyretarding e ooimiarnabien aptersiivediisdodutheaislgyerally
%ié%gﬁdlsc E S rec(EntIy been suggested by Philips and is disclosed in

[Rternationa a"{]tnedr?{ pplication WO 03/060895-Al. Such a disc is in principle
Recordable (both write-once and rewritable) optical storage for video and data

applications is a rapidly growing market. For DVD+R discs, comprising a single information
layer, the storage capacity is 4.7 Gbyte. This is a limited amount of storage for video
recording and data applications. With MPEG2 compression it is possible to record one hour
of high quality digital video and two hours of standard quality. More data storage capacity is
desirable. An option is to use optical discs with multiple information layers. Such discs are
already available for DVD-ROM.

Recordable optical discs with two information layers are developed to double
the data storage capacity and video recording time. Such a dual layer disc is schematically
shown in Fig. 1. The dual layer disc comprises two information layers, generally referred to
asthe LO and L1 layers. The LO 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.

A dual layer DVD+R disc has recently been suggested by Philips and is
disclosed in International Patent Application WO 03/060895-A1. Such a disc is in principle
compatible with the dual layer DVD-ROM Standard. As an example, the reflection levels of
both layers are >18% which adheres to the DVD-ROM Standard (Standard ECMA -267, 120
mm DVD - Read-only disc).

It is, however, a problem that the information recorded on a dual layer

recordable DVD disc cannot always be reproduced on a DVD-ROM player without errors.
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25 compatible with the dual layer DVD-ROM Standard. As an example, the
reflection levels of both layers are >18% which adheres to the DVD-ROM
Standard (Standard ECMA -267, 120 mm DVD - Read-only disc). It is,
however, a problem that the information récorded on a dual layer recordable
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errors. 2 This, so- calleg compat|b|I| issue, is especially a problem since a
R RIMIRkY s deaeaeX Byt ?:lé@/%‘t‘gqéhﬁl}’é%{&if available all around the

world. 5 It is an object of the present invention to provide a method of

recording a multi layer record carrier, and especially a dual layer recordable
DVD disc, in such a way that it can be reproduced in DVD-ROM players
without errorél ingcoritatofcheereisal iayentovDRoyMdestariiad alvecatin@amulti

ﬁg&%@&% BRidestRSE:iIIRPOSIE (BRFKER AL @ DR/HES (FHRNR el @t it
nd Parallel Track Path, 10 PTP, discs (shown in Fig. 2A). Fig. 3A

§ﬂbb\‘?sr %OfBﬂWHé?lV@Tm%@%é? %WW@“ROM disc with the full
amount of 8.A&&iegabdedal sibrgdrapMbDeRDse, Sl‘dﬁderﬂ:m;o?cﬁfﬂmwﬁlsat&ﬂ& are

rltten aI layer isc wit han I mqunt
g’eécr&) yte cﬁg éjf as or %hBtﬁ%)(SB 12 FTﬁjjter Ilzqa?%i angueﬁr? %L?Bw EE
8B, sites (dm@mmfquhdFmamap@wswt[ﬂvwm@w:@&waﬁwaww Vo

R RlAN&A Rk ORI IMEEh PRYSS éﬁg%\é@dﬁ&@{&l%a)omhé*ufspmﬁﬁaﬂss shows
Standard (Standard ECMA -267, 120 mm DVD - R %%/& isc) itis

a@%&m&&%ﬁ?%%ﬁ&% laRa YRR dise YAl essthan R \ﬁmHU&};\E’é 8.5
Giayaemti@ma))néu caﬂ@@isan OTP type disc. In case of an OTP like dual layer

VD <R disc, e IR 530 QTR B AoscAen e el 2ana oLy e

L1 (or layers L IS No Whtten (see Fi owever,
\dh- Bw@tdwwswhembtsmﬂm H@Mﬂ b@@hpﬂmD%@ﬁw toeDWBaRsatdes). In

HRDGHAUNLE ML destnand E@Qbﬁm%‘?ai‘z@%hﬂrﬂ%n RASFRIERYAs
dDe\é%n elg ¥r$art gﬁg \?vh%}é%aiggggg% e?rt]r?e elg Sut_lsav(\:/rltten with data (data patterns) in
case of an OTP type disc. In case of an OTP like dual layer DVD+R disc, the disc can in
principle be closed when the data zone of layer L1 (or layers LO and L1) is not completely
written (see Fig. 4). However, such a recorded disc is not DVD-ROM compliant, because the
whole data area is not filled with data, and problems can occur when it is inserted in a DVD-
player (or a DVD-recorder) and played-back.

Fig. 5 shows two possible paths (path 1 and path 2) of a DVD player during
play back jumping from layer LO to layer L1. The two possible search paths (path 1 and path
2) are indicated going from position A on LO to position B on L1. Path 1 is the shortest and
most likely option to be selected. However, during such a layer jump, or focusing routine, the
read-out spot jumps to the blank data area. According to the DVD-ROM standard, data
should be present here. Therefore, a DVD-ROM player will become confused and, most
likely, reject the disc. This effect is confirmed by recent measurements.

An option to solve this problem and to make a dual layer DVR+R or
DVD+R/W disc DVD-ROM compliant is to finalize the disc by writing dummy data, such as
a random data pattern or an all-zero data pattern, on the remaining blank data area, as is
shown in Fig. 6. However, this may take a considerable amount of time (up to over one

hour), which is unacceptable for consumer applications.
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Fig. 5 shows two possible paths (path 1 and path 2) of a DVD player during
play back jumping from layer LO to layer L1. The two possible search paths
(path 1 and path 25 2) are indicated going from position A on LO to position
B on LL Path 1 is the shortest and most likely option to be selected. However,

during such &ﬂ@%&d#&ﬁh@ ﬂt%@%@%é@i&ﬁ'ﬁﬁdé@fée Cﬁ@@r@Hé W%Hm@ﬁtti?%ﬁtnon
blank data area. Accordln%to the DVD-ROM standard, data should be
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data area, asiscFHRAYbIthE Iﬁve@rtlﬁr‘f’%i{ﬁ{g Fﬁésdﬁ'ﬂé‘ﬁéﬁg%ﬁﬁi%'&i}%%l%am) ina

amount of time up to over one OUI‘ which is unacc g/ for consumer
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S|gn| cantly ncreasmg & record mg ZElnclu Ke nallzat% ime
tier &pyaiideibasing tiadienektios djselaﬁucg@amamb@ﬁﬁ@ Bvhdg/Baialared indilled up

ererded discpanany BY D players now in the market. According to the
invention, writing the data (for example a video-stream) in a DVD-RO

compliant wabFSHEhE P My PN e b BS-LRDTRAHRSE it Ry Eﬁ?fm?g

tHaoamid@ierizone aneackns@ariistisaliadongrassdire bastabyyrtoahii®etatae no
ones of oth ormatlon I%Iyers are filled up with data. The data is recorded

WLHT] e mlad?e zone 10 area towards the inner radius of the disc in

such a way thaamw\mmdaafatmewmﬁﬂedtuppwnbsenhta nBiigizhthe finaliZigion
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advantages that no time-consuming finalization procedure has to be
Hg%f,rﬁg@ BEs@ahide Sehows a recordlng on a dual layer DVD+R disc in such as a way that

the finalization area is minimized. The size of the finalization area should be significantly
smaller that the size of the data area (for example smaller than 5% of the data area).

In a further embodiment the data content is evenly distributed over both
information layers LO and L1. When the size of the data content is known (for example in
case of recording from hard disc to dual layer DVD+R or DVD+R/W disc, or during disc-to-
disc recording), this content can be evenly distributed over both information layers. For
example, when 6 GByte of data has to be copied from a hard disc to a dual layer DVD+R
disc. Instead of writing 4.7 GByte on layer L0 and 1.3 GByte on layer L1 (as shown in Fig. 4
and Fig. 6), it is proposed to write 3 GByte on layer LO and 3 GByte on layerL1 by shifting
the middle zone to the inner radius. Now, the data is written in such a way that a long
finalization area is avoided (or made very small when still necessary).

In a further embodiment an estimate of the disc space required for storing the
data is made prior to the recording itself. This is especially useful when the recording time is
known, for example when recording a video or data stream directly to a dual layer DVD+R
or DVD+R/W. When the recording time is known (for example from a TV guide or from a
time programmed in a video-recorder) we can beforehand make an estimate of the disc space

that is needed. For example, a recording is programmed for 3 hours. Instead of recording 2



dummy date needs to be recorded. 15 In an embodiment of the invention, it is
proposed to minimize the finalization area. This is especially advantageous
when it appears difficult to exactly tune the shift of the middle zone area. Fig.

8 shows a recording on a dual layer DVD4R disc in such as a way that the
fipalizatiRperieRisindZR Ty ENE BikR R daatizairnArea SBOMEPED and 1.5
significantly smaller that the size of the data area (for example smaller than
BOYTS PThYGAI A 3 A SR BoriBaEh T AENE LRIt ARY e 1P RIHGHRAIS for
distitlo teliable bhotlesivivim atopilayens dfthasteebh. When the size of the

data content js. kn for in c of recording from isc.t

doal tayer DV a0 RS s S AR e
Lyrtaptard fasaesviéppulisednitaous Ve p Fsthsiittsthiatisraraiisidhebivesiiamesie be
WhRe B GRYIEIYdMaRREIRide mg%ﬁ%%%ﬁ&ﬁ&ﬂ&% sl without
DVD+R 25 disc. Instead of writing 4.7 GByte on layer LO and 1.3 GByte on
Raparting e RTaRcERy. e KYANERD - 6), it is proposed to write 3 GByte on
layer LO and 3 GByte on layerL1 by shifting the middle zone to the inner
radius. Now, the data is written in such a way that a long finalization area is
avoided (or made very small when still necessary). In a further embodiment
an estimate of the disc space required for storing the 30 data is made prior
to the recording itself. This is especially useful when the recording time is
known, for example when recording a video or data stream directly to a dual
layer DVD+R or DVD+R/W. When the recording time is known (for example
from a TV guide or from a time programmed in a video-recorder) we can
beforehand make an estimate of the disc space that is needed. For example,
a recording is programmed for 3 hours. Instead of recording 2 4 hours on
layer LO and 1 hour on layer L1, we propose to record 1.5 hours on layer LO
and 1.5 hours on layer L1. Preferably, some receding space is reserved on
layer L1 to anticipate for possible variable bit rates during compression of the
stream. It is noted that although the invention is explained with reference to a
dual
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5 layer record carrier, it should be obvious to a man skilled in the art that the
invention can be applied to multi layer record carriers having more than 2
information layers as well, without departing from the essence of the
invention. 5 CLAIMS: 1. Method of recor@ing information on a recordable
@Mulinlayer record carrier, said record carrier comprising a first information
layer and a second information layer for storing information, each of the
information layers comprising a data zone for recording the information, 5
wherein the information is recorded such that an area containing information
in a data zone on the first information layer and an area containing
information in a data zone on the second information Iayer are of substantial

qual size ar}ﬂ ucE!-l atb th are supe aceg Method accor
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recorded is evenly distributed over all layers of the multi-layer record carrler
THUMRivthod according to claim 3, wherein the middle zones of the

iferenatifRnfayRiE G & subtieddounnnst thiearaesrahuy tnﬁfmﬁma@@rd gakkiesone
sucg fatt data z nes arg filled uﬁ? with informatiaon. 20 5, M
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iefqmmenbfoiageoarag)ﬂwhstmmb&cmal prioratul tuehrdeo bithgrehth erédagrenation. 6.

A recording device for recording information on a recordable multi-layer

record carrier, wherein said device is operative for executing a method
&ccording to Mafifadiacesdngioglaim 1, wherein at least one area comprises a sub-area

comprising dummy data, said sub-area having a size significantly smaller that the size of the

area.

3. Method according to claim 1, wherein the information to be recorded is evenly
distributed over all layers of the multi-layer record carrier.

4, Method according to claim 3, wherein the middle zones of the information
layers are shifted towards the inner radius of the record carrier such that the data zones are

filled up with information.

5. Method according to claim 3, further comprising the step of estimating the

space required for storing the information prior to the recording of the information.

6. A recording device for recording information on a recordable multi-layer
record carrier, wherein said device is operative for executing a method according to claim 1,
2, 0r 3.





