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recording information on a nmulti |ayer information

CAnLi®he3sl N particular, the invention relates to a

nmet hod and a device for recording information on a

dual | ayer DVD+R or DVD+R/Wd| sc, such that it becones

conpliant with the dual |ayer 'DVD- ROM st andar d.
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(PC world and the nsuner Electronics (CE) world.

For filmand content distribution dual |ayer DVD ROM
is frequently used. Recently, recordable (R) and
rewitable (R'W single |ayer DVD formats were

i ntroduced. However, their storage capacity is
currently limted to 4.7 GB. Mre storage capacity is
needed T Orr gl ol AR W BRRY 4nf 21ARTor R ngl i Hation on a
DVD+R of fers suc‘h a capacity I ncrease.
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For dual layer DVD-ROM there are two track modes defined in the DVD-
ROM standard (Standard ECMA -267, 120 mm DVD — Read-only disc); Opposite Track
Path, OTP, and Parallel Track Path, PTP. For dual layer DVD discs the OTP track mode (as
schematically shown in figure 1) is preferred because of a reauced layer-jump time during
playback.

It should be notes that the dual layer DVD-ROM standard requires dummy
data to be present after the user data up to the lead-out zone at the end of the disc. When such
dummy data is not present, the drive may crash. Hence a long finalization time (for recording
the dummy data) and a large loss of storage space have to be accepted for DVD-ROM
compatibility.

It is noted that a multi-session layout on multi layer discs is not known nor

standardized yet



conpatibility. It is noted that a nulti-session |ayout
on multi layer discs is not known nor standardized
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to provide a nmethod and device for recording a
nMphiNLes8ssi on | ayout that exploits the multi |ayer
structure of multi layer discs as well as offers
conpatibility with existing \éD standards. Preferably,
such a nmethod and device keep“the finalization tine a
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r eRiesseed phi€. | ayer and only a very small ampbunt of data
on the | ay %L% nost a full layer
of dunmy” ke bR A0 GFR0an s e DURE] o R
where there is only a small amount of data on the L1 layer. Therefore, there should be
dummy data between end of the data on the L1 layer and its lead-out zone. In a worst-case
situation (fully recorded LO layer and only a very small amount of data on the L1 layer) this
would mean that almost a full layer of dummy data has to be written. This may be time
consuming (up to 30 minutes of recording time at a recording speed of 2.4x), and a lot of
storage space is wasted. Furthermore, during a layer jump from layer O to layer 1
(respectively, from layer 1 to layer 0) there should always be some data on layer 1
(respectively, layer 0) to guarantee DVD-ROM compatibility.
According to the present invention a super session is defined which includes
one or more layer jumps. The method according to the invention comprises at least on such

super session.
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recordi ng speed of 2.4x), and a | ot of storage space
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O to layer 1 (respectively, fromlayer 1 to |ayer 0)

t pakeoseul d al ways be sonme data on |ayer 1
(respectively, layer 0) to guarantee DVD ROM
conpatibility. According to the present invention a
super session is defined which includes one or nore

| ayer | unpseccortifig té®i dndddimem OF e R@ertion the @h)isi&MQBdrEs@ Bpace ona

t | h PH
AR G el B AT e BIPEH SRS SRS S s Toed b
p hysitiogiag thadidddsmnsp dteanagimuzn RENsan thesL G layee (Preférablyathe disc space
p&?cf/o? rlJc?t?Ln%F@Q&ncﬁFe%net S.Iﬂgul(ppé/éljl ﬁlm tﬂgg ERInPRAC t%ﬁes as well

posit1 oni ng t e Zone at
mlnmmuﬂsmfmamqme LO | ayer. Pr efer ably the disc space

and/ or | ocgtdoRathg® arl dHBodlne oEing 910&1t1§$‘8ﬁﬂtfsdﬁ@es Y4 Mgﬁe'luper

in the lead-in and | ead-out zones as in

ABYSHON 9 5r°TRal Figtessitk dBF HPRNGS @ ymastrisAisEIDHgRoT dta pnddiles on

| BMERKEON enpty spaces in a S|ngle super seSS|on are
possi bl e. mretric

a mal

st but | Biomedsabmen LR e i Mty gt session
Amf@mdmangoﬂeo referred mdba dilavpsiém oifo)tihiecludey evhén dwsing e sepiBh.

r %Pe erébly%ﬁ? &l d%&slh r\fcﬂ &gg g’gﬁb‘é g&{éq%ﬂbé &l H%sgiﬂg gggfggaﬂéérés?
Pr%e¢oed1wp §n erhb@mest of thaénviemtion @@hnpawm@w faaithe middjegzone) of a

CARRA ol Of Mrdr I&Ioﬁ’é@tléﬁ Coid (&/(9 b?(;cma{ag\%g dm&%’aga' (ﬁ)g e)ta%ple all
an enbodi nment of the invention a junp zone ‘(such
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first session will play in many DVD video players), reduced finalization time, efficient use of
storage capacity, and compatibility with the various DVD standards (such as for example
DVD-ROM and single layer DVD+R).

These and further aspects and advantages of the invention will be discussed
hereinafter with reference to the accompanying figures, where

Fig. 1 is a schematic drawing of an OTP type DVD-ROM compatible disc
with a single session,

Fig. 2 is a schematic drawing of a partially recorded and finalized OTP type
dual layer DVD disc,

Fig. 3 is a schematic drawing of a finalized OTP type dual layer DVD disc

comprising four sessions, where the dummy data region in session-4 is indicated, and
2
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pl ayers), reduced finalization time, efficient use of
stpeR@ggiogapaci ty, and conpatibility with the various
DVD st andards (such as for exanple DVD-ROM and single
| ayer DVD+R). These and further aspects and advant ages
of the invention will be discussed hereinafter with
reference Frig. 408 schemaiddamyggabipgsegmn. Where Fig. 1 is
a schematic drawi ng of an OIP type DVD ROM conpati bl e
disc with a single session, Fig. 2 is a schematic
d rawi ng of Bawpasftekanpleanregbodiniend ofithelinféntiert Witledlm @fiBessippaulti
| . A
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y4i:: addSeSd@DZﬁmhexaghdclmﬂt Pehsddfass mhherchfaeorerw the L0 ldyergsiat@ddress

1 F CF-EJi}?)h "Irehg' EIBFFXI %éc?o% in %%CBtPJ 8%1 élé{g;g%gnﬁsl lﬂvé QECI%H@ (for

ne on ayer 1s at adc resé
mewm.e bzte Aeand@d] qutfmaia§ramp s@s &b, spedifzed Vhlye (f¢rtexar@lq)¢eadébkreby

af&eﬁtﬁfyﬁ]?%eée%ﬁes BNhaddE e afa Hned he data zone on the LO
| ayer is at address (22D7DF) . The first PSN in

the data z®¥anyt-sesHen founasfor multijpyehdises é%‘gvs@%%?e‘)sﬁ%w
Thgdeli a5 tn MONhERET QFS sdstlort B RcetaédonZtisc Ofhetfile i 18y &6sidnS can

dd FCEFEF) Th h | t int
ke ?lat,“&??%gftfFlsmc%.ﬁ&vmﬁ% g W g o b gl Bl fgpy
exlamzsl andbhietdisc 261 tampthy&i/on nodst DViR R plafersaafier sssion tlosure (that is,
ﬁecrlffll gqll éﬁ%ﬁ%%lt‘)fdgﬁmzéaﬁ%‘p}\ﬁ ?e%&[gn?lan bteheeaﬁ Wulti-session DVD

ese zon were data zones.
Tm@ymartdqus@ssw Prssigng mamincludg zemrtmorq layeejum@d.scs al | ows

new sessi ORSinkiRePuaPidiie hvranan se@&&rﬁd’lscta&%rcﬁdgr@ the $HBRIon is

session_is recorded on the disc. The files in the
s ahewngm Bgwpre 3, Figure 3 shows a DVD disc comprising four sessions. The sessions are

written in the order of the session numbers. Sessions 1, 2 and 4 each contain a layer jump
while session 3 does not (session 3 could, for example, be too small for a layer jump). When
a user decides to finalize the disc at this time (after recording the four sessions), a limited
finalization time is required (dummy data is to be written to a part of session 4 only) and the
capacity of the disc is efficiently used.

Each session has its own intro, (temporary) file system info, data zone, jump
zone and closure zone (as is shown in figure 4). The size of the jump zone should preferably
be sufficiently large. During a layer jump from layer O to layer 1 at the end of the data zone
of layer 0 there should preferably be data written on layer 1. In an embodiment the jump zone
size is fixed to eliminate errors after a layer jump. A preferred jump zone size is
approximately 0.2 mm. Such a size ensures that a jump will always arrive at an area

comprising information (either user information or dummy data).
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session closure (that is, after filling all spaces
Wip gygpy data). All sessions can be read in

mul t1-session DVD players and PC drives. Sessions may
i nclude zero or nore layer junps. A finalized dual

| ayer DVD multi session disc according to the
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I S appr OoXl ITH SlI Ze ensur es
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| ebey (‘E@E#\I ABck(iRrd NELo- BN TOMHDKTIRY & BResOThe UMY/ items are listed in
dat a) L031035 5 Each session contains the file

S)T%lf%h{"f??‘fo of the session itself and of all of the
previ ous SR&SidMg o thd Birehi 1ﬁ&ht1&1€&8fdﬂﬂw1h§85nddhﬁd iraBETOO

t f '
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of this invention) of this SDCB are the session items consisting of the fragment item and the
previous session item. These are depicted in Table 2 and Table 3 below

Referring to the fragment item depicted in Table 2. The bytes 11to 13 ina
fragment item in the SDCB were not use. In an embodiment of the invention these bytes are
used to store the location of the maximum PSN of a session on layer 0.
Referring now to the previous session item depicted in Table 3. Again bytes 11 to 13 were
not used and in an embodiment of the invention these bytes 11 to13 are used to specify the
maximum PSN of a session on Layer 0.

The two jump zones should be of sufficient size and should preferably contain

at least one 1 ECC block. At least one dummy ECC block should be written on the L0 layer



measures are introduced according to the invention.
The inner-drive zone (see figure 2) conprises Qptinum
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( PRGOSy - The TOC zone contains information of the
sessions on the disc and a recorded area indicator. A
description of the format of a TOC bl ock can be found

in the DVD+R standard (on pag® 48 of version 1.11). In
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f eptipaeditc formatsn inkdysingttedParatiel lagsk Bath (PTREorpstt es to 13 in
a fragnent itemin the SDCB were not use. In an

enbodi nent of the invention these bytes are used to
store the location of the maxi mum PSN of a session on
| ayer . Referring now to the previous session item
depicted in Table 3. Again bytes to 13 were not used
and in an enbodi nent of the invention these bytes tol3
are used to specify the maxi mum PSN of a session on
Layer . The two junp zones should be of sufficient
size and should preferably contain at | east one 1 ECC
bl ock. At | east one dummy ECC bl ock should be witten
on the LO | ayer PHNL0O31035 6 and on the | ayer for
run-out, respectively, run-in, preferably i mediately
before and after a layer junp. After a session closure
all open areas should be filled with dumy data, and

t he



nost recent file system should be witten.
Furthernore, the junp zones (such as the m ddl e zone)
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preferably with zero's. The size of the junp zone
shopf gslpgs sufficiently large to guarantee that data is
present on the other layer (that is the LI layer)
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Table 2: Fragment items
Item Byte Position | Description Number of Bytes
B0 to B2 Previous Session item Descriptor (“TCI”) | 3
B3 Reserved and set to (00) 1
B4 Previous Session Number 1
BS5 to B7 Previous Session Start address 3
B8 to B10 Previous Session End address 3
B11 to B13 Reserved (00) 3
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Table 3: Previous session item
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CLAINB . Method for recording information on a nulti
%Xer record carrier, said record carrier conprising
at $t two information | ayers for storing the
i nformati on, wherein the nethod is adapted for
recordi ng the information in multiple sessions. 2.
Met hod according to claim, wherein the information of
at |l east one session is distributed over at |east two
informati on layers. 3. Method according to claim 2,
wher ei n t h#fethnd for nadriiog inf@matioe oh ¥ maitsibyer teudré chrdoreshid rdverd
" é:%rggr?f.%mgrlsmr%at llgs(t) [wo mtlogrl;ldtl!)r? n{ﬁrstsfor {%cgglg?herngfgré{ ggn wherem the
s anethod @@dmeddmrpqoehngdmrpﬁomnwglnamultﬁréfamsiomm
information layers for storing the information,
wherein the device is operative for recording the
i 3 or mat i oNethad Rgereling foeelaia d siisrrn theinfopmyfjop af # deay PeR seggion is
t Qisebaledbvtr abie @b midrgiodeyesce is operative for
performng a layer junp during the recording of
i nformati on when recording in at | east one session.
3. Method according to claim 2, wherein the information is evenly distributed

over the at least two information layers.

4. Device for recording information on a multi layer record carrier, said record
carrier comprising at least two information layers for storing the information, wherein the

device is operative for recording the information in multiple sessions.

5. Device according to claim 4, wherein the device is operative for performing a

layer jump during the recording of information when recording in at least one session.



