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1 Formatting multi-layer storage media FIELD OF THE INVENTION

The invention relates to a device for recording information on a storage
medium, the device comprising for recordjng information on a storage
medium, the device comprising scanning means for scanning the storage
PRI iohIREAIGHNa GRSk ialideving 5 data on a recording layer of the
storage medium, interface means for receiving commands according to a
protocol, the commands including a format command, and formatting means
for formatting the storage medium according to the format command, the
format command including a size parameter indicative of a format size. The
invention further relates to a method of formatting a storage medium for 10
recording data and retrieving data, the method comprising receiving

EPBNEFIREGRIGENTIOR Protocol, the commands including a format
command, and formatting the storage medium according to the format

command, thEfofMerOBFRRESAAdBMRTI Y S5 HagRiatErtingieARACH%

fostiainstae device comperi@glmrers&mﬂuﬁgrtm@rrrelai&sm at@@gepuéerumpmmuce
raauct for formr?ttl F]Q?O:rl’gcsé;[orll’la hrglgtdll’léllrré rrITD’e (%:\F%%JNPH d a_r 'tErlevm
Wgrﬁjﬂ%s'\fa%rl%a INg an optcalrecor rrer IS nown romgaa ﬁ g

getsparsaresondnoasiency tnmﬁwmm%umfméﬁmmwmbr@gymammm@ds

ANy Y i‘é’ﬁ%@ raft, c%91%&%ﬁ&ﬁo@rg‘%%ﬂ%ém%rgcﬁ%%r%%ﬁng means
"INFOR ON TECHNOLOGY-Multimédia Commands MMC-5" (in this

B%Jﬂm@ﬂt%rﬂ?eﬁt%ﬁ%a‘?\ﬂ W@ 255 OrHIRGNRENS TR BTN Ho RS FRERa} command

v si'zscphxef@é@uaarcdawa onaydemavsitien to it. A format command may
be given acc%dlnngto the kR rot caol as deflng-r;i MC 5. Accordolnltrumt?or

tion further re a es 0a methé') ormatting.a storaﬁ,
the format a usér data zone IS created, precede a ea Zin ‘control zon

refteiding didaanbred iiogvilatpte mléadqmmnﬂ reoeiwing ﬂswm@arr@eramﬂrdmg to
émo&ﬁuﬁréycﬁﬁ‘rrﬁg\&%%%mn@%%f esRIFSt aldh AR PRUAE N Qe thRdium

data zone. According to the format command, the control zones on
fi5E°FdESet e TaerscRaVRARY: BBer@é%éHWﬁ@%W@dﬁ‘léﬁfésoﬁﬁ%[ﬂeter indicative
acadseing spchapter 4.4.8.3 regarding the DVD+RW Basic Format, relative to
the start of thﬁéﬁﬁ%ﬁtl%%r Ie{I’\er relat %o%oc%?nlr')su{greplrjogramzproduct for formatting the

storage medium.

BACKGROUND OF THE INVENTION

Formatting an optical record carrier is known from a draft proposal of the
National Committee for Information Technology Standards (NCITS): Working Draft,
T10/1675-D, Revision 1, 11 October 2004, "INFORMATION TECHNOLOGY -Multimedia
Commands MMC-5” (in this document further called MMC-5). In MMC-5, it is required to
format a DVD+RW disc before user data may be written to it. A format command may be
given according to the known protocol as defined in MMC-5. According to the format a user
data zone is created, preceded by a lead-in control zone. After the data zone following the
lead-in control zone, a further control zone, usually called lead-out, may be recorded at the
end boundary of the data zone.

According to the format command, the control zones on the respective layers
have to be recorded. The MMC-5 defines that, according to chapter 4.4.8.3 regarding the

DVD+RW Basic Format, relative to the start of the record carrier, the Data Zone is the user
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space and should be addressed according to logical block addressing (LBA
known from DVD-ROM). The physical to logical address mapping for
DVD+RW is the same as that for DVD-RGM: when a physical sector number
(PSN known from DVD-ROM) represents a sector in the data zone, its LBA =

E’p%u-gﬁp%@ru Eéﬁ&'ﬂ%ﬁ@%%i‘dﬁg’i@%%%&%ﬁa&h%&iF@nglt\imAiRrﬁkkﬁfpﬁ%fnﬁ-5
Egardlngﬂthe FORMAT UNIT Command. The FORMAT IT command

ThaROM I AR PV AR lpecalaldrfsy appinscied RVESFaNG t 5 5aBIg2s that for
oafidatoim thendd b Ghisioed tecok: horebaFSNeKn@vh. frdra BREsRO By acppisot a
I VD+R\V _Basi t, i In.t
B e R e R R SR =
Fsmating.dpabaiter 6onieaaidinotTe FPRMAT O BN AimTeneapadhe/ FEIRMGAT UNIT

BRRMHHTH o HRIRC PR MY R {B B8G &S UMAOGRRATHIRS SRBHIRGE SPHBH O HRed in

setup the storage medium is formatted at its maximum ava}ﬁ?;ble capacity,

5 MG 3 PRI RRBISD i o fr e SRl P oBe ey

e oreRN S mwid Fayer rsexslaadiarstia eddaing de xeioped f@Goaksidldayeah be set
ecqrd carrier each layer has jts annular data zone, while ar
R B R R S A R B e C P e
Pestilelterpgiiaciiv of theahesyem e detetied et eorertd-firstaldyaatideanpnmangaiaue

O SERIFIMEUoHaGe Rz MG AR d S RERIRAHRShPX. 2 RERAS. SO 3bgRAR a

The second layer then starts with a middle control zone, and is terminated by
fiedrdisdoneRRIng 8f Roied! 9Rievied! HE 338N way of formatting is inflexible,
and does noGaliewEGeruitidagen aarsigiséoone atapieatibeanydiisopell osa.

In particular, MMC-5 does not provide any specific way of formattin

e e T A R BB e e IR e
ooes thagiieat mpYyicahstivds alpingietiogieal deimpatigitispane hienaxaarelaiscudsadayer

PSP MM BRRAECK S 46 MEURRUIBRTAY YERIS RS AP IRY AP SERECING is

within the data area. Thé proposed solution comprises: after 25 recording the

IREBYIRFARE PR B GOl cetRRirla SRERTM A RS0 SRR mikgle control zone,
unIecRidafaaieBy B MAAR YT bR NVENTION Therefore it is

an object of the inventjon to provide a formatting system that 30 allows
formatting of SO aL B L PAGEP e TR PR O oEHHY AL

aftjdrti@mea_m’@mt!loéae)bqbpteré;taansemmmsede\pa&iwlareWVtﬁr@qm@nﬁaz'ronide
aRydelined Wa&'éf%ﬂnattin% a ARG IRG SRR aspect of the invention

thé object is achieved with a method for formatting a storage medium as
defined in cla#$280%0030852 describes information recording on optical discs. In

particular compatibility problems are discussed due to an unrecorded area, which is produced
by completion of recording within the data area. The proposed solution comprises: after
recording the user data, recording predetermined dummy or lead-out data in the unrecorded

area.

SUMMARY OF THE INVENTION

Therefore it is an object of the invention to provide a formatting system that
allows formatting of a multilayer storage medium.

According to a first aspect of the invention the object is achieved with a device
for recording information as defined in claim 1.

According to a second aspect of the invention the object is achieved with a

method for formatting a storage medium as defined in claim 8.
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The effect of the measures is that the format command has been made
effective for a multilayer storage medium, for example a dual layer optical
disc of a rewritable type. The first and segond control zones constitute the
boundaries of the annular data zone on each layer. Due to the positioning on

equal radial RERILARS 6f SRICMEUSIBNE PREFRNEFRREQLARNE AL EIHeREM
})/J&s of the multilayer storage medium, the annular data zones on different

Ve Sy RHREItTAgaRd e [ GaRPLR e Al YA ARIR OISR AL dize is
snaites| thgpeaTiadien ana ea&mdﬂtﬂmmlezmﬁmrsmwmﬁmdmlﬁmsf the annular
e dgn ”éﬁ%% %”Q“Bﬂedf%% ar? tE'ﬁ XF‘JAB’"@ 5 "%‘.Io‘rﬁeof‘ Ayl
i Facial dirsetion for a scannin "8 Fed ed WhICH it |mproves espeed
@mm@nﬁglgndeﬁead@hf@emdweﬁfmmn@tmmwmmer&y@rghe annulargifa

RO HRNIFCRIROIBATS ShAMNECHNAMATIY RN T IR EHE QUMY AR Format

formattln[g a record carrier, the annular data zone is formatted to be a

SRRtRIBEeLian %@éﬁi@“ﬁﬂé’é{él' 1able S5:P61 108 9 a0 HREA I bt aahgfanent of

acaded mat@ohW@sﬁhaScﬁmdaglmhabQVEedhe ti«amlamtrraguarmrad@re&s a scannlng
pln results,in,a.physically contiguous area of mu Size

e e SRR o R A Rl T el R iing o

redeieniclasees: might be applicable for a multilayer record carrier by recording

control zonesA IH&@&.@H%%@BJ&%‘%WW QECAFAERCIHNDIAE! Rhen

the record carrier. However, they have also see at such arrangement
PEnRtRGsR FereTy f@é@%tﬁ*ﬂé@l@%‘!ﬁﬁﬁ?@%ﬁ@ﬁi%ﬂﬁf&%ﬁé@ ﬁw%‘@%ﬁ@fﬁ%twng
tolaRbsizersdmaliedt tinarrl maxmmpla\aad@(hiagetzwmmatw BlexpRénsaedivur).the

F8Ru e cpaYing e kadional gt Bropcss, e isulayer wenld v,
Its maX| aI Size, W %u%sequen WOU e smaller L{W

fﬂmmnmtoui@we)saen\tbaathm@mqumr@desé@ fromm rswesnﬁgnb@iawm@mécarner
RGN ZREBI FHal AN A @PF@&B&H réé‘#n'?e'r ragﬁmmngecwwem AHRENd

ata zones being substantially of equal radial size, and having corresponding

P&&éf%uﬁ@ﬂ?%%%@%@ @Eﬁfﬂ‘ﬂgd%{%@ Fﬂ%{ﬁé%@lriﬂ%{f?ﬂ Mﬁy ﬂ]ﬁb{d‘%rﬁ'so

gsgayet ladaaangement hoelinemtarsaheasss ieitsd athamgqmﬂdmdwams in the

recorﬂ] ariers of the read- -ap y% e are manufac B? snggr

event fhat ormat size IS smaller t maximum availa age medlum.
mg technlques using a master T ERR lay &r hen Gaa 1S

ﬁbotteswalfmng:ﬂmmmtm@hﬁ@met flisnesstHbetfital Iamowmﬂdiﬁa&at&tm@embmd,

%ﬁ@%%e&%g%%ﬂi'ﬁ{y@{@ LS GRGRy IREMADHBGHINGILE RS AR RreBthe

master discs 30are usually created by roughly subdividing the total amount of

R EfaliopBAGSiTs. %W@O\é‘ﬂ e peeeasoBRRfVieRHy dIRA &I
poRRISNE Abela lﬁtﬁ@&rﬁ@ﬂﬁp@&@tﬂ@w@@ frerngaiitigatialpris é@g@rﬂa@mrsﬁresaﬂhtﬁaving
be recorged §s kno n anﬁﬂunt of dat ommon. S ensﬁfe #Ild alwa S
FOMRSGL GiSEE 98% IR Y 'la'19|e R CPRCHy " TRETVEAEIE O
kyeetfifgyseen that limiting the total recordable size of data zones, by 4

formating befse, Al 3ie a2 RIaNIRa R AUNARIAGEAL S SRSy SEt

limitation is effected according to the invention %_docatln g the control zones
88 RepFEANIAYSRFtER Y REESHRIRE ARl HieTarBYaR S 18aM BIRHEHIsaIf)TtpReD

layanterehaxe Reiedeial frvedapisingstevines &wtatdmfﬁ(smstsf@@m@be
dualdgoz}g[] storal%§ media hlgve aEP ared.on the arket However, s
{

B S R B RS IR AL PR G PR RPSIABY (e W "F%é% dirg
afedstalliy ersateahbyspegifig Sobdieiting tuer totellaragent refotatd veavigigpagions.

EHARROLY RROPPSRLS BELIRNAd T LRATIGHIARGHER AR qgﬁ&f&%&%@qged

for recor(ﬁr contro%%zones which determine a selected size per layer

BHfB@EH‘@r%P PIkHEe08I BRI IS HH &orRSVEF RN PRI HEKE .Y I BIgHTH AR data.

PERASAdRE would always format such discs to their maximum available data capacity.

The inventors have first seen that limiting the total recordable size of data zones, by
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10storage media of a rewritable type, it might also be applied to multilayer
record carriers of a write once type for initially setting the selected size for
each layer. In an embodiment of the device the formatting means are
arranged for determining a number of layers of the multilayer storage

mﬁﬂéﬁm%%@%ﬂ‘@élﬁ B8 D SURGHIE Relevipdpe@ eI suEorMakRIER RY

the number of layers. This has the advantage that 15the total amount of
Haat ALONUAS LA CAYER B PN dOGHAGLSGAHTBtEPRET SHRIPRPTAS Kbhatieyar
piferéahedsh tayperebor@adasiiodiment of the device the formatting means are

arranged for ﬁ?&éﬁ?"ﬂfg ARHRRL Rfe%%{%{!ﬁq hr%cf&rgu"n%ta“\’/ﬁ'é&‘gﬁ‘l LR HPurite
size parameter, and for determining the selected size by Setting the selecte
Snae edaldaver teragsrisee iadalsforiesaTedis DR aratkel. ddaereig suthaeenedeis are

PEROHG R HRBFHIRY SEEBRRINGSE S G IR RYRdINY B AIRCHekRE iy Ritific

size is determined by the number of layers in combination with the size .

A raRie FOHBMLAYRE TR GRATEER 1T ERDIRL RIGRSSAE 1B RSE I dntBaEiRu AT
kayRdevices arbuotiwerapgeteivecemibapsoreniszohdhemivttiedranmek deeieeted size per

ccording to the invention are given in the further claims. 25 BRIEF
B R S R S G Bl I RS e pgosn for
iorage Orediliohe rppisablattytes tania elaleidka ednietHemuiti aysereaone aeikes of a
RAEDES P AHIRAFRMACLRAIRIS R hedpllgeing description and

with reference to the accom angércls%}?_rawmgs, in which 30Fig.1 shows a
disc-shaped KtGPBRPRAERMOT 7§ HBVRIEHANBERS, AP ARIE D Shows
ackeninaibdnHu@o B aTaagkrE . B howisagcsongt Whatlitaranaetedeistmining the

selected size by dividing the format size by the number of layers. This has the advantage that
the total amount of space required is indicated by the format parameter for setting the
selected size for each layer.

In an embodiment of the device the formatting means are arranged for
retrieving a number of blocks from the format command as the size parameter, and for
determining the selected size by setting the selected size equal to the number of blocks. This
has the advantage that the size parameter is used for setting the size for each layer, while the
total format size is determined by the number of layers in combination with the size
parameter. Hence the user may set the selected size to be applied to each layer.

Further preferred embodiments of the method and device according to the

invention are given in the further claims.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described by way of example in the following
description and with reference to the accompanying drawings, in which

Fig.1 shows a disc-shaped storage medium, recording device and host system,

Fig.2 shows a Format Unit Command,

Fig.3 shows a Format Unit Parameter List,

Fig.4 shows a Format List Header,

Fig.5 shows a Format Code Format Descriptor,
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Fig.4 shows a Format List Header, Fig.5 shows a Format Code Format
Descriptor, 5 Fig.6 shows a formatting function of a recording system, and
Fig.7 shows a formatted record carrier. Insthe Figures, elements which
correspond to elements already described have the same reference

numerals. 5 PfgBGhRbRSTd RNiaftingHEm R b HEtBidi AR MEN TS

Fig.1 shows a disc-shaped storage medium, recording device and host
system. A stbide UGt MRS BSUMEARIER optical disc, which has a
oetieFigales18esenstiitiies eorespoddcarciemintscamaagyaiéacrivithhavietterstimg

' - Examples of such record carriers 10 are given in MMC-5, in which
g%ggﬁggﬁgﬁgel%s%ribes a DVD Model (Digital Versatile Disc). The DVD Model
is the description for the media types: DVD-ROM, DVDRAM, DVD-R/- RW,

BREAHIPETGRCOIRNIE PREFERNRESEMEB DV VD +RW. Like in the CD

system there are multiple types of DVD storage media: a) Read Onl
(DVD-ROM) 161 SR> AL ifeed fintaas %Vfﬁgi@modmiﬂgwt system.
ReWVidi@bied (i D RéxMxdmid [2-47\bhtrandidy, vhikRM\Has e e phciiies, obibesees a
diﬁerdant megia vary. ome.(a%‘ these media alsq?%ve th? go}ssib'litg of pne or
ecord carrier fof co gérala%ml a recording device 12, Exampleso suchr corpocarners
WO sides, and independently, one or two layers per side.”A number o
finotiendroMME redorditighdibenter 12 descibfine & WMExbietiab( R atad0/preatiddipiss)-

Fiangois NREEIRMP R dBFoE TP AN @EﬁB\ﬁﬁﬁ@M?[ﬁ@éﬁM?Wp-R/-
MMC-5 ﬁ:{hapter 1) and in particular NCITS T13/1321D AT Attachment with

BYbiaa e Pt Cacar iakia ey RS EXER TR aad P NIRIBW. (kg e GDogystem
thercedheitipwagpasay be/Dalted@mAdA/ATAPI device. The device 12 has

scan%r‘geg@'kt)snfﬂg\g%r]ﬂ'k}%he storage medium for

b) Recordable (i.e., write-once) (DVD-R and DVD+R)

c) Re-Writable (DVD-RAM, DVD-RW, and DVD+RW).
The capacities of these different media vary. Some of these media also have the possibility of
one or two sides, and independently, one or two layers per side.

A number of functions of the recording device 12 are defined according to a
predefined standard, for example the well-known ATA/ATAPI standard described in MMC-5
(chapter 1) and in particular NCITS T13/1321D AT Attachment with Packet Interface 5
(ATA/ATAPI-5) referenced in MMC-5 (chapter 2.1.2). Hence the device may be called an
ATA/ATAPI device. The device 12 has scanning units for scanning the storage medium for
recording and reading data, e.g. a read/write head, positioning servo system and control
circuits commonly known from the CD or DVD system, acting on the storage medium 11, for
example the DVD+RW disc. The device 12 has a host interface 15, e.g. a ATA cable, to
communicate with a host system 13, which may be a separate system like a PC. Alternatively
the device may be a stand alone device like a video recorder, e.g. having usual elements for
input and output of video information. In the video recorder the host system 13 is included,
and provides the application side of the interface 15. Hence the medium scanning unit 14, the
ATA/ATAPI device 12 combined with the host system 13, may form a Consumer Video
Recorder, e.g. for an optical disc like DVD+RW.

The main focus of this invention is on the recording device 12, and the

formatting of the storage medium. According to the invention the device has formatting
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recording and reading data, e.g. a read/write head, positioning servo system
and control 25 circuits commonly known from the CD or DVD system, acting
on the storage medium 11, for example tige DVD+RW disc. The device 12
has a host interface 15, e.g. a ATA cable, to communicate with a host system

heaMeiE ROMRYNRE!A F BRIERERSYRHRIMaY kRsRrfdkd ﬂﬁmﬁtm theusterd

be a stand alone device like a video recorder, e.g. having usual elements or
RN RS Hip B SALRE e AskiBIE TREtHe 9[&%%&86‘&1\% Ik rfoiaeshsiem
tiesesibediudisdo Boandpriaxithes\tha/AnpRigtosotls of l}flenlet@rfme dhl. drgnce

he A P
A PR G s A s DR o
deseribes.DVieve- RWRITblemiAith et P thes ﬁhﬁ/tcmr@hqgrmﬁa«m pegdraliigonceived

@&‘Qﬁ@lé?aﬁp%ﬁﬁ‘dféﬁm’é“% ekdhp ety gRRMMS RN é\%ﬂrﬁmﬁl&@é%dmg the

invention the device has formatting 6 means 16 for formatting the record
EelrHianshdr RESURRTEHSBRIN T 21E IR RFPIPRR FfE RN AR B RIRP LS ALCaREPe

pratestobover the host interface 15 or ATA cable will more deeply be

described. It ] to Bc?d thoa.ttthe AT TAPI 9\1 col is onI ebx%mno e,
e and Its pro doc? at are n X escr
and any inter ace carrylng commands tor ormattlng a s oragé medium may

bemeRiul dasunerialato s PdeEinal-Thegensnt ﬁi‘t@tﬂ@hﬁﬁh rtmoqelfimted)nfdhe
HBIETPRERMNARIS Y 'ﬂ’f@ﬁi%%@kﬁ%iﬁ&?tﬂg L‘%o'%@h{&ﬁgﬁﬁjﬁ%b?fﬁ/@mw

example as %lven in MMC-5, and by understanding the relationship between

fred M@dYMWF FriltHEs %t@éGPtEHQ BEQ%TH??‘?&?H FobFSIaAtoARe Trf9EdeddB .
me.ﬂa Ae@@bf&l&ﬂdd&ﬁdwaﬁmoéuth@ts areonedHownrorRrt deseribeddn GDBVloust

0 ume ATA/ATAPI 5 nt. T hest rotoc
P R e R s L B SRR R B s o
madiack devices D¢ DraRvitedic atdiesset Ireﬂmme@sem rrmenmnmgrmmtelﬂmed

ﬁ@m&%*ﬁfQNmﬁEQMr?%}PaE‘?%EHEQd'm%%%@@m%cﬁM‘@n fQ1gicarrier, such

as a Control Data Zone in a lead-in area. Obviousl g only ag?ormatted record

carrier can bE e Ed amerheRtieaemAXL th 6§ RsESAMY &fpl5of the format
i5mniaxack ajﬂvsicsﬁemearpb@al@mrtlaaaéSsagidmssmisaadh@ tpreSfLheention

GRAEEPR L S AL ST R E K N
aaramgenﬂ:tﬁammmi‘ﬁam I ap@imabgﬁdzguoanrupbe@tmnmmsrgleegwen
IR 56 COBLPYIER SIS arameter list) is send, representing the parameters of this
command.

Fig.3 shows a Format Unit Parameter List. The Figure shows a table of the
format command parameters. In a first set of bytes 31 a Format List header is given, further
explained with Fig.4. In a second set of bytes 32 a Format Descriptor are given, further
explained with Fig.5. The Format Unit Parameter List is further explained in chapter 6.5 of
MMC-5.

Fig.4 shows a Format List Header. The Figure shows a table of the format list
header, which is part of the Format Unit Parameter List. In a first byte 41 format options are
defined, having a number of flags for specific options. In a second set of bytes 42 a Format
Descriptor Length is given, the format Descriptor itself being explained with Fig.5. The
Format List Header is further explained in chapter 6.5 of MMC-5. For DVD+RW there need

be no Initialization Pattern Descriptor.
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parameters are given, as explained in chapter 6.5 of MMC-5. For DVD+RW
media, the 20 parameter FORMAT CODE "Ox001" is applicable. Following
the 6 byte command as given in Fig.2, a gata block (format parameter list) is
send, representing the parameters of this command. Fig.3 shows a

Format Unit PargriRigs &ﬁérrﬁﬁ%ﬁ&tﬁ&rﬁﬁpﬁ)’e‘%&iﬁ‘&'%@ﬁ%@ Rdlvs a table of
command parameters. In a first set of bytes 31 a Format List header is given

HreFREmaeashiiats dan A B SOFR Witk dal ey WiNER ‘s pteb fRgdormat Unit
Parsorphol iare-given Diesdhipto exfoledtied foithatigdes fileay vennma - f argrieteD-

ISt is furt lained, in_chapter 6.5 of -5. ig.4.

3 R ST P S N By SRR e
Isqtarmst thee PoitAStoragR Pediumeter thissiae of fieussytdairarernhat SproA D52 a
AOARt hayiieh et BOTPCHAESIRS FRRRAIG ARIBES it TRRECOLRRHA

bytes 42 a Format Descriptor Length is given, the format Descriptor itself
FRaRE Skpi e Big.5. The Format List Header is further explained in
chapter 6.5 ovkbiMEFDRMAD oA tikefieenced tevito tmijiatizatieraddati¢smat

RISSEUPLYL: bd it a'zli%??i%hc%\r’]\{?o 0L be O‘??EFSOJSPnat Dasgi! ‘;‘grunEQ‘? ing
igure’st W B {abte of the format escriptor for Brmar Codé with a value
OWEBsSwWnksih be granpisteti énFrordiniely dipprasendtenilye. ¢ dhmid MESCbibEhey b

g‘ &r ferRakAREEHATR NS NI G/l RAnPIhERRAGIR GRARIRMead-in has been

.5.3.4.1.1. In a first set of bytes a size parameter 51 is given, which
fhiicirERaEade format size of the storage medium, i.e. the size of the user
data area. In|a geredd bidskdsarmatbatorpeds @iveter fdre Brma&chodeve to

001b Format Descriptor | ther explained in chapter 6.5.3.4 of. MMC-5, = .
R PO BRIt B e et b el s
peotds 8 eangxbpunrifiagaidegdaithe dmteotianaso it s avidasbinalandhe fiermat

tSrRderiyng o’v@a%‘?%é?ﬁa%g@‘b‘ﬁ& i?@r@m@e@t%{mm@@m&%ﬁgw% BRwn
value of the IMMED bit shown in Flﬁ% 4. If the IMMED bit is zero, the drive will

FeayameanealkaneAY Mfed1 8 e3esesthed fhAyervritRAgisEence to Figyres 2o 5.
general a blariedismanusinbeiorasatiedinnaries, incaded/ D5t hitter 81 read

P SING MMEiR (e fanat command clons oI 43 SRS, e
ormat size, namely the maximum. ACCOr |hg o the invention a'solution’is
frbevded finetiiow thieckenatitoddeniorarad conaiend - Rartpennaitige ofmdittidaantstorage

RiEERmINAIG 1058 NG RRIHA RN WS EABHINQWRATIBAE RARIEAT sl KRR Padial
MMC-5 examlple described above with reference to Figures 2 to 5.
position on the layer and a second control zone at a second radial position on the layer.

Between both control zones an annular data zone is formed, which has a selected size
determined by said radial positions. Note that the first control zone on the first layer is
usually called lead-in zone, while the last control zone on the last layer is usually called lead-
out zone. Further zones which intermediately end or start layers, may be called middle zones.
The total format size is the sum of the sizes of the data zone on each of the individual layers.
The formatting unit 16 determines the available recording capacity of the
record carrier. This capacity may be known beforehand, e.g. fixed, depending on a disc type
or entered by the user, or may be derived from some physical parameters retrieved from the
blank record carrier, e.g. provided with a pregroove that encodes parameters in a wobble
pattern or in prepits. Subsequently, the format size that is given by the format command is
compared to the available capacity. If the required format size is equal, or a maximum size is

required, the formatting is performed by positioning the control zones at the physical
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The format command, as shown in Fig.5, includes a size parameter 51
indicative of a format size. In the recording device 12, the formatting unit 16
performs the 20 following functions for exgcuting the format command. For
formatting a multilayer storage medium each layer is recorded as follows. A
fishaaninlrORectRessed, %ap%ﬂcﬁﬁg ipeRASkiaN? Sz folasieh @R Pone on
second control zone at a second radial position on the layer. Between both
88 Yones an annular data zone is formed, which has a selected size
determined hy gaidved mbpmlfmnmt Notdsthratitbethisstacontiolunonenidb i sl firsh
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formatting unit 16 determines the available recording capacity of the record
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Tobspiepiehsiyetiace fstrsizohdhas theafoimghabze bsmi@th@rsnat Joherseleeiead sizes of

@QéﬂB?‘fﬁ&'a%mﬁ availahle capacity. If the required format size is equal, or a
maximum size is required, the formatting is performed by éﬁosmonlng the
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layers, the first and second control zones that provide the boundaries of the
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have a pattern of tracks that Is opposite on adjacent layers, called an
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Fig.6 shows a formatting function of a recording system. The formatting
function may be performed in a programmable unit, like a PC or a microprocessor, based on
a software program. Alternatively the formatting function may be embedded in a recording
device like an optical disc drive. Initially, at START 61, the system is assumed ready for use.
In step MOUNT 62 a storage medium 11 is entered, e.g. inserted or activated, and the units
for physically accessing the storage medium are activated. In step RECEIVE 63 a command
may be received via an interface, e.g. a user interface or an interface to a PC system. It is
assumed a format command is received. The format command includes a format size
indication, e.g. the indication that the storage medium is to be formatted at 80% of its
maximum size, or at a specific size. Next, in step DETERMINE CAPACITY 64, the

available capacity of the record carrier is detected, for example from physical disc parameters
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jumping from layer to layer is'relative

15called LO, a lead-in zone as a first control zone at a minimum radial
position constituting the inner physical boundary of the recordable area. On
the second layer called Li, a first control zpne called the lead-out zone is
recorded on the corresponding radial position at the inner physical boundary,

Y\éhﬁ@beﬂ‘ﬂ%r??fﬁ@ iﬂ%@&?@ dheidkipran @rﬁﬂdr&aﬂ;hehfi@ lesird §izen B 1alor hfier or
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It is assumed a format command is received. The format command mcludes
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each layer is detérmined based on the format size and the’ physical data
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Wﬁﬁg%%grgﬁq control zones are written on a first layer. In step NEXT
LAYER 67, it is decided to return to step RECORD 66 if further layers have to
be written. If WOE & fBmatting is 10 completed at point READY 68. It is

noted that thenertlgniedainéngr@ resnrgiiyeienntvkrengsumayr aferoetively
flrst control zo

fi din
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fast.
selected size is set equal to the number of bl)écks NB.

In an embodiment for step RECEIVE 63 is arranged for receiving a dual layer
optical disc having a first layer (L0O) and a second layer (L1) as the multilayer storage
medium. The format command provides the number of blocks NB as the size parameter.
Subsequently the step CALCULATE 65 sets the selected size of the first layer (LOsize) equal
to the number of blocks (NB) divided by two:

LOsize = NB/2.
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15In an embodiment the formatting system determines a number of layers
NIL of the multilayer storage medium which has been entered. Subsequently,
for determining the selected size SS, the4fgrmat size is derived from the
received format command, e.g. from the format parameter 51 indicating a

f9smRatRZuN RS SEIBIRY NS friplibemCaldtaias PYorivifing His R at e is

by the number of layers NL. For example the format size may be given as a
88'Alumber of blocks NB. The selected size is then determined by dividing the
number of bIudksmydlnmmmbi@hwédwmrsraﬁﬁepdﬂ&kmg forant annbmdisrmuld
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medium to be formatted. Hence the selected size is set equal to the number
BiiRs kY IqButilizing paqamelers BHHIFRANCRSH SEpakearENRNE: 4 i Hansg d for
irceivicigganclvahthyEfiapticiaé giserhasing a first layer (LO) and a second layer
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of Blocks NB imp lies the selected size for LO, and also for Li which is eq ual.
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i Vlgﬂ%{ the Ir@wl:%%nrmf% ;Ia?ﬁl)éjrr}gré E)H{/es{gaﬁ tds é%nee?eaHOW%a}j %?neertet% %?e Gefined for the
respective storage medium type and are to be covered by any recording device. The record
carrier has been formatted as discussed above to a total format size lower than the available
maximum data capacity. Thereto a first control zone 71, e.g. a lead-in, has been written at the
inner boundary of LO extending up to a minimum radial position as indicated by arrow 701.
A further first control zone, e.g. a lead-out, has been written at the inner boundary of L1, at
the same minimum radial position. On L0 a second control zone 73, an upper middle zone,
has been written extending up to an intermediate radial position as indicated by arrow 702,
whereas at a same radial position a further middle zone 74 has been written on L1. For
example this may result in a disc formatted at 60% of the maximum data capacity.

Although the invention has been mainly explained by embodiments using
DVD+RW dual layer optical discs, the invention is also suitable for other multilayer record
carriers such as rectangular optical cards, magneto-optical discs, high-density (Blu-ray) discs
or any other type of information storage system that has a recordable layer that is to be
formatted in annular zones. In particular the number of layers may also be larger than 2.
Corresponding control zones providing start and end boundary may then be positioned on
each layer, such that the data zones spatially coincide for the stack of layers.

It is noted, that in this document the word ‘comprising’ does not exclude the
presence of other elements or steps than those listed and the word ‘a’ or ‘an’ preceding an
element does not exclude the presence of a plurality of such elements, that any reference

signs do not limit the scope of the claims, that the invention may be implemented by means



discs for different applications. Also, calculating the LOsize to be half of the
total disc size is a wise way of utilizing parameters of the standard format
command, which prevents introducing new and difficult size parameters.
Fig.7 shows a formatted record carrier. The Figure schematically shows a

SPHREPRE: GREME AklsdAVMRICANE R ZRBIBFaN QIR HY RCVIRS ﬁd@gﬁkﬁfﬁéﬂﬁe@%the
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for rotating the record carrier in a recording device. A first recording lay
S B A AP AREP TRy LT UHBes B CaR g Tdhe Q&’EB%%EHI%“HB&WF?Q to the
sauiveel iemdnys side thy mnenpiticaieb @acach hiitevesy seanhiegune adc8Mbocitisadbn

r ive layer. Each layer has a recordable area 70 from the inner
f%“s%?ﬁ% c%lr%ee@??geén outer physical diameter, which diameters are defined
for the 15 respective storage medium type and are to be covered by any
recording device. The record carrier has been formatted as discussed above
to a total format size lower than the available maximum data capacity.
Thereto a first control zone 71, e.g. a lead-in, has been written at the inner
boundary of LO extending up to a minimum radial position as indicated by
arrow 701. A further first control zone, e.g. a lead-out, has been written at the
inner boundary of Li, at 20 the same minimum radial position. On LO a
second control zone 73, an upper middle zone, has been written extending
up to an intermediate radial position as indicated by arrow 702, whereas at a
same radial position a further middle zone 74 has been written on LI. For
example this may result in a disc formatted at 60% of the maximum data
capacity. Although the invention has been mainly explained by embodiments
using 25DVD+RW dual layer optical discs, the invention is also suitable for
other multilayer record carriers such as rectangular optical cards,
magneto-optical discs, high-density (Blu-ray) discs or any other type of
information storage system that has a recordable layer that is to be formatted
in annular zones. In particular the number of layers may also be larger than
2. Corresponding control zones providing start and end boundary may then
be positioned on 30each layer, such that the data zones spatially coincide for
the stack of layers. It is noted, that in this document the word
‘comprising' does not exclude the presence of other elements or steps than
those listed and the word 'a’ or 'an’ preceding an element does not exclude
the presence of a plurality of such elements, that any reference signs do not
limit the scope of the claims, that the invention may be implemented by
means 11 of both hardware and software, and that several ‘means' or "units'
may be represented by the same item of hardware or software. Further, the
scope of the invention is not limited to the embodiments, and the invention
lies in each and every novel feature or combination of features described
above.
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12 CLAIMS: 1.Device for recording information on a storage medium, the
device comprising scanning means (14) for scanning the storage medium for
recording and retrieving data on a recordjpg layer of the storage medium, 5 -
interface means (15) for receiving commands according to a protocol, the
eQraasds including a format command, and formatting means (16) for
formatting the storage medium according to the format command, the format
command including a size parameter (51) indicative of a format size,
characterized in that 10 the formatting means are arranged for formatting a
multilayer storage medium by recording, on each layer of the multilayer
storage medium, a first control zone at a first radial position on the layer and

d L d radial iti he | for formi
it dato SO0 0P SR04 LI HNEOA REBR ARSI Bines, an 15- Tor

thetbeveeaompesitige format size is smaller than a maximum available size on

e AR U oPISINARY e UbLGEMAIIG #&%@&ﬂg{sﬁmﬁmy% ona

and second control zones on substantially equal first and second radia
pSrioHs 1 RyeTef e taafampdiBesponding annular data zones such that the

fqreaksizacank als) e sush pigtbeniriaated inhg 202JRaviee as ehimantin
clajm.1 W?erein the formatting means (16) are arranged for determining a
Hl?aiHné'ngf %{Msc?mmﬁﬂgf ﬁ%;]multilayer storage medium, and for determining
tHersetdiogeohasine (b§) dovithnyathiegsize staegenateiu(B Bty dhng tutimbtaroitlayers

Enindm (REMARREAAINRHB G L i Y BEr RIS TRALIRY O ARG R ize,

are arranged
characterized in that

the formatting means are arranged

- for formatting a multilayer storage medium by recording, on each layer of the multilayer
storage medium, a first control zone at a first radial position on the layer and a second control
zone at a second radial position on the layer for forming an annular data zone of a selected
size between the control zones, and

- for, in the event that the format size is smaller than a maximum available size on the storage
medium, positioning, on each of the layers, corresponding first and second control zones on
substantially equal first and second radial positions for forming radially corresponding

annular data zones such that the format size equals the sum of the selected sizes.

2. Device as claimed in claim 1, wherein the formatting means (16) are arranged
for determining a number of layers (NL) of the multilayer storage medium, and for
determining the selected size by dividing the size parameter (51) by the number of layers
(NL).

3. Device as claimed in claim 1, wherein the formatting means (16) are arranged
for retrieving a number of blocks (NB) from the format command as the size parameter, for

determining the selected size by setting the selected size equal to the number of blocks (NB).



10

15

20

25

30

for retrieving a number of blocks (NB) from the format command as the size
parameter, for determining the selected size by setting the selected size
equal to the number of blocks (NB). 13 43 Device as claimed in claim 2,
wherein the formatting means (16) are arranged for receiving a dual layer

aptical disc haxjng asiHigitryah déih angeacaRddavskilema@nd o iayRged
storage medium, for retrlevmé; a number of blockmNB) from the format

S REINAGR GH ey BEHSHhERGhaao fddaygr o kld rr ddayprikn s the
layei{} 4D siar) b raeiiahicdhemigailes ofiilacks MBRsAiNBIetony thedoriasize =
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arranged for recording datd on a multilayer optical record carrier of a
pavaitashe fyreber Of BlaDks B hdivdidgradtvoclaim 1, wherein the device
COEY ISR host system (13), and the interface means (15) are arranged for
receiving the commands from the host system (13). 157.Device as claimed in
claim 6, wherein the device is a video recorder device and the host system

613) _comprismmégae amssmmamh&dwm’mdanhf@gmwmglq)s_mragmged
PeAiumfor feearding, daia gr”S' [t.%%ﬁ'?é’és‘% daids (P MeineR & A e 20 -
receiving commands according to a protocol, the commands icluding a
format command, and formatting the storage medium according to the

ormat commgag.dhe dRmat FARMANWAGHAING Gvice BRIHEEIS 6 by stem

indicative of a format size, characterized in that 25the formatting includes, in
A3 ANsine 'geﬁﬁ@ﬂﬁl@%?ss@cﬁbﬂé Mapgghfor receiving the commands from the host
system (13).

7. Device as claimed in claim 6, wherein the device is a video recorder device

and the host system (13) comprises video processing means.

8. Method of formatting a storage medium for recording data and retrieving data,
the method comprising

- receiving commands according to a protocol, the commands including a format command,
and

- formatting the storage medium according to the format command, the format command
including a size parameter (51) indicative of a format size,

characterized in that

the formatting includes, in the event of a multilayer storage medium,

- recording, on each layer of the multilayer storage medium, a first control zone at a first
radial position on the layer and a second control zone at a second radial position on the layer
for forming an annular data zone of a selected size between the control zones,

- and, in the event that the format size is smaller than a maximum available size on the
storage medium, positioning on each of the layers corresponding first and second control
zones on substantially equal first and second radial positions for forming radially
corresponding annular data zones such that the format size equals the sum of the selected

sizes.



recording, on each layer of the multilayer storage medium, a first control zone
at a first radial position on the layer and a second control zone at a second
radial position on the layer for forming amygannular data zone of a selected

size between the control zones, and, in the event that the format size is

gmaller than agmBHERBRYAIFEIREIES RiHHARIRYRIQERER MEARTPRRIBNGYata
on each of the layers corresponding first and second control zones on

U IRYANG S A HFE PR LB S ARF T B D B A B R TEMIRRS Tiok iy method as
chirespioruding &nnular data zones such that the format size equals the sum

of the selected sizes. 14 9.Computer program product for formatting a

storage medium for recording data and retrieving data, which program is
operative to cause a processor to perform the method as claimed in claim 8.





