10

15

20

25

Formatting nulti-layer storage nedia. Field of the
i nvention The invention relates to a device for

WO e@anai2ag i nformati on on a storage medi um t hECTER2001©054540

conprising for recording infarmati on on a storage

medi um the device conprising scanning neans for
scanni ng the storage nedium for recordi ng and

IFetrhataig AGitaddr @Brage hR@RI di ng | ayer of the storage
medi um interface neans for receiving conmands
according to a protocol, the commands including a
format command, and formatting neans for formatting

t he storage nmedi um according to the fornmat conmmand,
the format command including a size paraneter
indicative of a format size. The invention further
relates to a nethod of formatting a storage nedi um for
a8 Pindai@ognd retrieving data, the nethod
conprising recelving conmands according to a protocol,
t he commuandse invehtugi rtptes tb @rdenice dameemding amfdrmation on a storage

formattjng the storage.nedi umaccordi.ng to the format
St 1 AT SRR o RS A A M IRITHG O% 08 P Al iz By the
ldBeibE 8drhMEsifd s@nhial Man$ fok Qeanhiify th@Ht%Fhf%é%dﬁlﬁﬁtf&e&cording and
relates to a conputer pro?ran1product or formattin

réfcwngdalgenrmedearding Baysk gf dyrstbrade mediuinninggrface means for

Formatting an,optical record carrier is known. from a
s pmmais Brodihs RAEYRs b5 sRinpleRds fghiding okt
leoinatana dndrfortteatinohegns fof rahattihg thdGEbrhd} meMiink hdt@rding to the
Draft, T10/1675-D, Revision 1, 11 COctober 2004,
forpbrmmangy teformel ooynmd inclydmea Crmrasatenvmticativy ofip
s dggument further called MC-5). In MC5, it is
required to format a DVD+RW di sc before user data may

be writtenTheirvientich fusthomldelatasroanmaethi@d/offergattieg a storage

according to the known protocol as defined in MVC-5.
Ry {9 geeding dateanAdetrigving é'f‘tad'glﬁ‘ Feshpreonyprisinggeesving

R6RABAEIaRYrfnd ﬁ)aéjpliofbcﬁl‘? e @mE B8 incdif 2 FoMaf&Bmand, and

zone followng the lead-in control zone,  a further
domiattolg thoseragasualiung acairdiegd té tadeomrt commanbethe émroraded

at theden oundaré of {hecpa%a z nE.Acgarding to the
B e SPREVEDNT J1U'ZONES" B THe S Fespect i ve
The invention further relates to a computer program product 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

zonce.
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| ayers have to be recorded. The MMC-5 defines that,
according to chapter 4.4.8.3 regarding the DVD+tRW

wdamoe2er mat, relative to the start of the rePCI/B2006/054540

carrier, the Data Zone is the user space and shoul d be
addressed according to | ogical block addressing (LBA
known from DVD-ROVM). The physical to |ogical address

mappi ng f oncEDNRS itige foRratScafEnaas, thdabnirélrzoBW b REMrespective
when a physical sector nunber PSN known from DVD-

ﬂ@ﬁfw@ﬁ&b%re@@r@%rTheMM%SdiﬁﬁaesthﬁeachfdgnwAchapipsﬂﬁ 3

h
?%Ql%ﬁ% er gﬁ?g%ar di ng t h ?%I\)Rﬁ&lﬁ%%“m’%h@ &%her the
BaRMAdh cUNEhE u:semmn@l aridshoaldsbeaaddedsadmccoridmgad dogsd dhice
| 'eg?rgaeg%ggmeg FoErAg Dok OBPE The Awheeh e gicpidgiess mapping
SR {15 e o O Y e o s
$PAN knpen diwim DY DeROMY representah sectoran thandath fonet heLRAaelPSN-
= t d.or .FFFEFFEFh. T abl
03Bh, (B Thte AT e G tscip B Byetin s add Hsdhine the

Capraahti eRI T oormEd. TMEFORMAT $INIEtddmhrhdd foERUtA8 Bhedium into
mediumis formatted at its maxi mum avail abl e capacity,

apiriesseblg logipal ddaskp ﬂwrdmgum erjions deforpidonlthe Ml\fifﬁyﬁsﬁe@pol In
cgapters6s§ 34, l@%sé)%gl 1cy xiRHRY %pl %qlrmtl ; |14 ? D+ﬁ9\pﬁa51c Format, is

carrrers-are eve ope ayer record

eaplhined. 18 al@‘dﬁcdrﬁ)d@{d HBEmbtSo OB clafidld slialldad Rt #Odther the value
whil e the annul ar data zones toget her ]@ﬁ( constitute a

$tHiged by eyl Read fpamat Ganseiige capaiad oFBF b dhe available
g%%!u tgr@}’gg trfé&fzi%ﬁgs &flé& c?lgwh%q{etaﬁ %o{—l‘h aﬁ)laé;%’lgsre cotntl]rﬁ%nd Due to
tles setmathedtdoygeamadidalie fcﬁmattednht isansximiheavadeldodapaaiter

then start hamd e.control ,and is

£8P aﬁnﬁaﬂtrgeg%w H@PP’@&& RaicR BRI bk towever .t he
known way  ef, MR8 Inﬁllﬂlﬁgé&éé&h RarrRRhrd 868 la@@veloped On
allow nmultilayer carriers to be adapted to any

amndnbiger nas@d chimep aadhi leydr ins ithEn Bnaldasdatetongr whilgithe annular

eci f vva of mat.ti.ng a [til ayer storage
AetiARe et Phororeti Ryt fofeeT ol wits E8gfample on
QRiueckh &fredoli\@ chrf¥e %ltWﬁltsplapé&Mé Qﬁuﬁarfdaw‘ﬂiﬁﬁa Isfagts SHSLtBE cad-
t hat ?I orrrattlng of a nultil }_/rlhr st orage nedi um

Arewied arrdgls teymandted by a gugdle comsrol zhee. iThe serond dayieh hen starts with
91%'118816 corsltra ong Va%g 1§M[e£m1nated by the lead-out control zone.

However, the known way of formatting is inflexible, and does not
allow multilayer carriers to be adapted to any intended use. In particular, MMC-5 does

not provide any specific way of formatting a multilayer storage medium.

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 described in the opening paragraph, the formatting
means being arranged for formatting a multilayer storage medium by recording, on

cach layer of the multilayer storage medium, a first control zone at a first radial
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device for recording informati on as described in the
openi ng paragraph, the formatti ng neans bei ng arranged

wo evo7foer2emt ting a nmultil ayer storage medi um byPCT/IB2006/054540

recordi ng, on each layer of Bhe nultilayer storage
medium a first control zone at a first radial position
on the |layer and a second control zone at a second
padiiieh o arilhy@An@\ stddad lcaytes] ZoAE af DIcabMDradial BENMIbBSN the layer
data zone of a selected size between the contro
Fyrfesmingsg anplar date gone ofwelecter atze bRevaes thfagongok eones, and for,
%{T@l e@gntttﬂﬁ '?l%eafogﬁéﬂ JA @Pﬁglné:rqg% %ﬁla 1?11191'? aI?anﬁtht HeHGhe

I'um positioning on each o e layers
@tmrargesmﬂmdnnlg)sftldhﬁtg @anehck o€ dredapont oredspaaigsfisnand second
substantially equal_ first_and second radi al positjons
P%trql&Pmsr@ Sﬂla%rﬁ%imﬂy caviriEsindaerrnddadial pasitions foriemees

zée{fi&el C}{ S Ilgd?l@lnfgod'nﬁﬁfar 34tZ %0@&%%@1:1%&%6 soymaetizt Iaiuals the sum of

zes of each e annul ar data zon
ﬁlmcx@tadtedgilztesoﬁe@hwﬂw awpkctlatafzondse | nvent| on the
obj ect is achi Mﬁth nmet ho

storage medt é‘§8‘iﬁ @apﬁi%Of’Ws %VﬁaH% e&&}@%@iﬂ&ﬁweved

e f AeiBY tfcbﬂ“f@rrha[’cﬁhgléﬂ kfdeageinfedilif a8 ¥&REL&T indh&Bpdnih Ay Lhgraph,
storage nedium recording, on each |ayer of the

ithel formatying instushing én thegvenhofa multlkwercmtag@)meémﬁe regording, on
eachtsla%efr (flthe rngl[? \?aaler &gra%g ngeg huh £V f?r ngrgfazo nea ?%%rsit radlal

zone Slt

fpositiboftHedayun afd B Yt@hd dahteol Zone ath sc@orsEtag il p@islﬁmz@l the layer
bet ween the control zones, and, in the event that the

fosrfaamningjap enpulasdais reic of Raslesteraiae Patyeay A9 emtrel zqngs and, in
% J\J%ﬁ‘t tﬁ&ﬁhé‘@&nﬂ?ﬁ&&{ys ‘ﬂ%ll fhh P4 'nﬁgmﬁ{gm%@&kﬂab@ s&éqgn the storage

'ayers corresponding first and second control zones on

mﬁdammosmbhmgemmbh 61 ths tayardcosesmmd ingafilistad n dposiridi congol
for for

st Prabnty sawaliirspe Selpd el eans br loRans Rawly
%Sllr@s‘f)Bﬁ&iné bZ@RarQfatLAMAs gfchttﬂﬁ RO si SR Rak WESm JPie

effect of 'the neasures Is that the format command has
belertedrsides @fchdrof the aﬁmrlaraiamjmnm ayer storage rredl um

i | i
type. Ghe T eired gt ENEomER brane EraLoduh@td bisger made
ehtecthRUBHa My Ha R sfdﬂ%e&ﬂé&ﬂﬂuﬁr fo@l @i d@@ B@u@lﬂaﬁ@%ﬁbzﬂ)ﬂ@c of a

Due to the Ep5|t|on|ng on equal positions of
saidtablicrtyne. Ahel fiss eatsccopheomifol z:@mfé@@ﬁlt@rp fthiechaamgaries of the

81%%{ 1 Sda?a zotnlg%nn"’a{%li eaplgryn ?’uie 3§ Al gy%gltlmﬁ%gloln eq{larﬂera(%al 0peosf’%lons of

Zones on ayer col ncl

sadifinét adltl K&t @Ontrdlohdreonedi Ebitent lagt&rs oh ﬁlefrﬁlﬁlﬁﬂiyeﬁ$t61%gd: S
smal |l er than a nmaxi num avail abl e si ze on the stor%?H
e

msdivmn theprnula daRgengnen Sffcemhlavas saatadly LeHsideringadi
%%&%@E?th% I%%ntttllpa? the format size is smaller than a maximum available size on

the storage medium this arrangement of annular data zones has the advantage that the
need to travel in radial direction for a scanning head is reduced, which improves the
speed of recording and reading data when jumping to different layers.

The invention is also based on the following recognition. Traditionally,
when formatting a record carrier, the annular data zone is formatted to be a contiguous
area, having a lead-out control zone at the end. For example according to MMC-3, as
explained above, the formatting and address mapping results in a physically

contiguous area of maximum size. The inventors have seen that the known process of
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need to travel in radial direction for a scanning head
i s reduced, which inproves the speed of recording and

wo e@diongedat a when junping to different | ayer sPCTIB2006/054540

invention is al so based on thke followi ng recognition.
Traditionally, when formatting a record carrier, the
annul ar data zone is formatted to be a conti guous
Freduttinpaviing c fayeAdoRUdarE@ MikH be&@?ﬁcﬁﬂe e mefdlayborecord
exanpl e according to MMC-5, as expl ai ned above, the
Corwaby rqqgrdarr&im%al anes gaipendrondqnradialiboundasiey of sagh) y

SR N AR BRI AL TRl NETL Sl
Iaay@enteﬁcmdldaamlu iara lmsghttalﬁe aﬁmgenmabd)f&iaftaomnas in the event that

il ayer record carrler by recordi ng control zones
étte ﬁtOﬁ%trS%a SR & thanMAXIMHEY AA £]§§178f0né & porage Srediuggy By
I
SR hpRind 0 CRBEBNE EARL Riceu MRS iy NI RYE (8! RBimal
suetwhiletha sulang;lmme hityemi@ wiatld be emeﬁerlthmt the mexemym tsfratto arrive

|nun1ava|
o S ST ol g Ao innies e ReRTAI BTG AyeTiHaY Coinciding
trdBslipob0iBad, réQNtEBE thPaReaSSdatd Al b&ifk shRYBEaNWoE ShuBPNGial
its maxi mal size, while the subsequent |ayer(s) would
sige.samdl haﬁmgtchaﬂsnonémﬁﬁ&dlﬁhmsmozs Hanca thei spennang haad may casily
regyi 8? t%ﬁah QL mat ? Positioning the contro
2on&E o] %15% 3?Hyycd?n |d|ng radi al positions,
results in Th&] éhvamtot ke fdated tia Reswh elulglagetaséord thrdictsyof the
of equal radi al sjize, and having corresponding radia
pedranlnhge apfomaTaeiared LA MFSHIGE HBG MAPE &b niaycaing a master
TRET ol R AR K HrodeDscd T rmardifind BUERE RS, HEKSa
reddnto ol Yath ypbe storedroathé awdrd @eridnarpkessai. tpnasdor

nol di t echni ques using,..a master _disc for ea | ayer ..
WHEH G e IFEASHRH ERSSBRYCTFANCS QFeiipibycrepigd ﬁﬁg%a%%@égwdmg
ttlt@to%a@ﬁﬁbuﬁ'ﬁ?‘d%ﬁn Qﬁuaq @Bﬁlohﬁ’ HRSvSPlsGh £PrdcBE JFGRXiFiding a

carrier are known. Hence, for manuflacturing reasons,
kkhewmasibent afidstsis amecomramadﬂlq/todpﬂaettemg bylanbugokd carrier still to be
subdj vi di.n e total data in e I

PG e el B i S st Rl By R wysdormat such
IAREYD BBM itk irPhim ARdithbl Sdddbapa &ifP Aha Bhntds ﬁélfertﬁﬁtt deBd that

bl ank record carrier still to be recorded w
UikHesvhe detaliseordable aizg of @W@W%@hﬁ%’ﬂmag eﬁnrmlj/ éata is
[ SUC iscs t hei r naX|
STl P BB R S T IR S BBt HiPraing o e

th@ntiod By [0ceess thalkbeirdlizagesafs pleicded, o psrtichiyr beforrathé datg to be
before all data is avail able, is advantageous.

SeededuehtIWn. such Iinitation is effected according to

the Finally the inventors have noted that some recording devices suitable

for write once dual layer storage media have appeared on the market. However, such
recorders are postponing the recording of control zones to after the recording of data.
Hence no specific formatting for multilayer record carriers as currently proposed is
performed; in particular such devices are not arranged for recording control zones
which determine a selected size per layer beforehand. Hence, although the novel
formatting process is primarily proposed for storage 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.
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i nvention by |locating the control zones as proposed,
in particular before the data to be recorded i s known.

wao-200al0b626t he i nventors have noted that some rePOF/B20¢5/054540

devices suitable for wite osce dual |ayer storage

nmedi a have appeared on the market. However, such

recorders are postponing the recording of contro

zones to afd &f ehb&limesdfdhd@evade tﬁéﬂfcﬂ'ma['ﬂﬁi(%(‘rﬁeeﬁh@ are arranged for

specific formatting for nmultilayer record carriers as

deferainnga ks 98 dryee Qfdhe Brlidaer ptaragy qu@unmndsf%qiﬁtennmmg

V, 0 r

o ERERaRLE B B ARl S BT IBCE ORI, THRERR e

bidvimeageahdt hioughal himeummfebao‘eaeqmteﬁl 151 gldeawddg&he forrnat pararneter

grlnarll proposed for storage nedia of a rewitable
ttngithgpelgtedyiesfopgaciidpydted t o nultilayer record

carriers ofy & WhbdEmeRCs tﬁé/ é?wéeotﬁe iesthdateRlol MeR€ bd aﬁﬁmged for
the sel ected size tor each layer.In an e#bodlnen

r¢tacdey h cembbeoffidodka tftann therfeans camenaad raa ﬁ@emizefpmrameter and for

St B8 e NETRE poteil BF e Rl Oon Sial o B Blymbprof

BYocky Vi NG thO8dviaaBBEhabihe iARYpat et REN 16F st@WEhS size for
This has the advantage that the total anmpbunt of space

ﬁ@dulra}ffédWhée thedotebfosdatoyzet i éeﬁetmmacd bp &rean@ml@r of lgyers in

%gla ! heth?thee% act }gagr%mgtgr { encef‘ ﬁlaeﬁg%rl r%%rg set the selaecteéi size to be

frean
@p@ﬁﬂg@@aﬂDMy@EtrleVIng a nunber of bl ocks fron1the
format command as the size paraneter, and f

det er mi ni n§uithes rsefred erbedingnty pf thermethed 9Irf’edf‘sVé<fe@@f~‘@rémg to
%llg:zlgln féﬁlarefwgv&b AL ERRer Ofaid OCks. This has the

age t Size paraneter is used for setting
the size for each layer, while the total format size

iskﬂetern1 ned é the nunber of layers in conbination
irted desreintjopeofShe FAWES Hence the user may set the

sel ected SiE&clAdBeeR Qi:ﬂebﬁ driR 1ﬁ@&ﬁoh WiBhe afprEit8Tom and
preferred enbodi nents of the nmethod and device

ahlwiatshdrfgrﬂw witherefarerenttd te cantedghergndésaribdtebyf way h€example in

Br | escri t|on of the.drawi ngs These
TS wingule S Bt SR inst Mt oo H A T ey which
and el uci datedsHostadisc-WMabbd §t6F86 @Rk, Gedd?8ing device and host
enbodi ments descri bed by way of exanple in the

ﬁﬁﬁ@@mnng_descrlptlon and mnth reference to the
acconpanyl ﬁ%? RSO drrnap Unit ICcornrnand

Fig.3 shows a Format Unit Parameter List,
Fig.4 shows a Format List Header,
Fig.5 shows a Format Code Format Descriptor,
Fig.6 shows a formatting function of a recording system, and
Fig.7 shows a formatted record carrier.
In the Figures, elements which correspond to elements already described have the

same reference numerals.

Description of the preferred embodiments
Fig.1 shows a disc-shaped storage medium, recording device and host

system. A storage medium 11, for example an optical disc, which has a center hole 10,
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Fig.l shows a disc-shaped storage nmedi um recording
devi ce and host system Fig. 2 shows a Format Unit

w@eromaeadsl Fi g. 3 shows a Format Unit Par amet er PCT/B82006/054540

Fig.4 shows a Format List Header, Fig. 5 shows a
For mat Code Fornmat Descriptor, Fig. 6 shows a
formatting function of a recording system and Fig. 7

SbtButes £ AICORI dagiébr feC@ofciafifg Weth.a rbdbrlin dElfl@élﬂESExarnples of
el enments which correspond to elenents alrea

dedcicreyd gamigieare gves anMMEt 2 ik whichrhapient 4. descrlbes aDVD
g&g{e‘i gglghé’l”vé%gatﬁé‘ Bld%zgﬁél%fﬁ@ﬂ MS’&’&% tﬁgﬂge rLEllen korgﬂﬁos?&

ed storage recor Vi ce an
mﬁ =1 4Y DAR@M} r[a‘gBRmM; IDWD1R/-RMrand et ecconrd abjt medib types:
has _a center hole 10, gonstitu&g&ia record

G5t ing SW%%W@ Lt R ek Prysemdber droguiiels weesif DVD

ﬂ%% ﬁi@f such record carriers are given in M5,
chapter 4.4 describes a DVD Mddel (D gital
Vérsa)Rb@iQHde\TTBéEWVD Model is the description for

ot BERefutatPS s o eared YIS R oo SRy DU mw Li ke

i Nt BEREVENELEDVREMADE DIRW | PO VPRI )Of DVD
storage nedi a: a) Read Cnly (DVDJX)A b) Recordabl e

(The gapaciteis péﬂ@ﬁfz:élffe(@t/memamw @Vmsm)fthgse R@dwalsmltﬂve the

PPN o G s o TR 8 R RBERS 1y Bl
t he possi bial hinybedbf ﬁﬁletl@tis df\/t@e felcGi@itng cwﬂ'd:e 12 are deﬁned according
|ndependently one or two yers per side. A nunbe

of
fup pradgfiacdoytandad, f%@éa@pmhﬁw ldgown Aané/AdTeﬁiEIrﬁé@dard described

REFIELD et RROEEDLRER GRS 1 b 01D R FuldiPuich
(Pati&p:]nriérrfz;’lc)e Sa(t[MTAF{ATE&IItﬁ)wﬂeﬁn;égﬁlng\SMg_ %(alﬁgﬁa_mm) Hence the
s‘trlzélf? BRR¥ & C%M%A?%Fégf §?Vi0f i“h%)iévi‘fafe ast%mﬁ%w%* for
Bl HabbRie %dﬁw&%rdﬁgﬁh& BeadiHPIaBE ¥ioC 8 rdd WARS head,

scannlng uni t's for
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 means 16 for formatting the record carrier as described below in detail. In
the following the medium and the protocol over the host interface 15 or ATA cable
will more deeply be described. It is to be noted that the ATA/ATAPI protocol is only
an example, and any interface carrying commands for formatting a storage medium

may benefit from the solutions described. There is a problem in the definition of the
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scanni ng the storage nmediumfor recordi ng and readi ng
data, e.g. a read/wite head, positioning servo system

war@7oerrsr ol circuits commonly known from t he BDI/B200UB4540

system acting on the storagg nedium 11, for exanple
the DVD+RW di sc. The device 12 has a host interface
15, e.g. a ATA cable, to communicate with a host

Feia Ud)rﬂ;ﬁl,anmr(:%:nd’lﬁ%oheelaecﬁﬁp gingle8a v $¢RRd tdrkersafoPExample as
Alternatively the device may be a stand al one device

givee iy MM ed apé by ﬂlﬁéf?fsmlédlgg ¥h¢é@haﬁgnah@bqwé¢@% maglivg and the
In th d

:pgcg&cj)lér qﬂgfcﬂ% osttﬁ{S é em fgﬁﬁgﬁﬁ%\%@@%d nandep\r”oweges

t he appl i c@hé o Astabde afd itdy@oiondletaaere widl-kitdevg arct described in

medi um scanning unit 14. the ATA/ ATAPI ice 12
BB O - Hisst TAY/ TR docuragt fﬂ}erﬁl%he@bﬂ§tﬂ‘?%]rleVel of

\ﬂed&@leﬁgg%ﬂ%ﬁ Ml\QCgs 1h He faﬂom e§ ﬂan@lio%cth& Kok, (g@%%%ﬁ 1lisa

he mai n“focus of this inventi s on there
tﬂ)éa(/IDtEMm,edland wihieh equinastfor fmgmaﬁlng tpeedsﬁmchgmtmbdlfmnatlon to

ﬁgcor d(%gq to t e |nv %eon tdhe devi cg g:for1 |an )
SYFETLE R oY b“r%ﬁ%st? PR BEET PUCA RS # &PIHQ orcina
Heash |a¥&dOB€1|OQM?7 loflydeformbtted Bedri@afrRl LAV NG NBzdMREAH Wahdled

and the protocol over the host interface 15 or ATA

@%@@IMﬂ tecqrding agdep p&ayb@kdi@gmpaﬁ Hiél@ prcrhleméhatt@s phlresordei) the
t.he ATA/ ATAPI

g esent 1{1 ernpgn 801(1:caer yl ngbg@?ATn \ e o %eg in 916 above

Mmcagen cmgicdmsmay benefit fromthe sol ut| ons
described. There is a problemin the definition of
t hef ormat commands ori gi nally conceived for single

| ayer. T ecotfh SBILIGI Fork YUy XA ATHOLIER, 1B Mifie of the

and by unde stan I ng the re en th
ierehatl noramend. He afirattbgeonl | ai h{&r&ﬁdnutoldems gioert. i 8 smoﬁh bet® 22

N PRI LTI
AQRUTRIRL SrarfetSh FORRIAAT AOMIA 00 1 8 RGHERMble. _Eﬁﬁoxk}in%hﬁég byte

protocol | evel of the cable i's givenin
omheawni ag gexpimhiatd, odatatdockt (borage prrecictgmlidt] is SHQ representmg

whi ch i f f tti
TeTHatneTEa oL Bl PP o o 06 b Fesordod i n

specific areas of the record carrier, such as a

Control Data Zone in a lead-in area. Cbviously only a
formatted FichshowsarFarmat Ban P@@meé@dgﬁr TeFighe shawa ladeple of

%Qr ﬁééﬁl c%éﬁlg%(anidg)%gaélg Itenrg I% dfllrgt steﬁofay gsci(l dﬁglln%a? t1st Eeader 18

pro resse resent I nven

gonacfuitict i@ ldmIdVNTh BINAT 1e @ mﬂd s@Sofbg &8 132 ekebrinat Dbﬁriptor
above MMC-5 in chapter 6.5.
are given, further explaine w1th 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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Fig.2 shows a Format Unit Command. The Figure shows a
table of the format command. In a first byte 2 1 an
wop@ratizen code is given. In a second byte 22 PCT/1B2006/054540
paraneters are given, as explained in chapter 6.5 of
MMC-5. For DVD+RW nedi a, the paraneter FORVAT CODE
"OxOA " is applicable. Following the 6 byte conmand as

gi ven in FEgs 2shodvsdaticiniat 064e ﬁéxﬁfams@gmh@mglutesghbwsa
is send, representing the paraneters of this conmand

bl of thp Sevenah dessripier Taudiormy edeayigh a valye 00 fith avirphyig part of the

??frﬁé‘% Iznelﬁ ?%%1%6%{ Qsl?g? ff%@ésc ngtmﬁfa? E%egogigﬁ%o%es hi gven in
MiVICh&re. @il @DARW nichhptti §54.4.1.0. 1a asﬁﬁsmdoﬁle;ttem 51b@/pa&8meter

32 .a For Descriptor_are given, further expl ained
wil iheirey r‘cg‘whrﬁl@lcﬁ@? ths forpatisizenf éhFe%t%ﬁagin@fh% Leuthe pige of the

%.§€Rl Rt 1D a QQ%BH 8Yte50% P(fralr%@gﬁeols FignATROPYS, R Code 001b

For mat LI st The Fi ws a table of the
ﬂ:omIathsmsptohsefd&lnqr ewpliagled msclpa@tetr 6ct.3.# loé MACRAL  Uni t

Par anmet er rst e 41 for tions.,are
et ned.  naVRAg EORSHEEFTEIH Bavpoltiefaice Ay sttt adual
Fa@ Procedsne.@. Be&ANAg 8 Badah cBYt@FoAL WhERENRE command, and its
Descriptor Length is given, the format Descri ptor

undalyingpioagps crpst dic @emlpwtqdwlnﬁn@iuselymee@@ |0milne v_aihsct of the

Ls. furth cha
L3 U T BT 0 3PS e B BT e T
Des GitilphOlcadighd ‘tﬁebﬁ\ﬁ@llyafoﬁﬁﬁﬂf@t Code For mat
Descri ptor The Figure shows a table of the {

descri pt or 1F gnerd a blankdbsganipit bR formagted i Qrdilbfor wli?\élﬂ RQM
Bg% toolfeagl ﬁeFIF te#sjﬂhé I\/H\QEWG onhhtsctomrﬁaq{drgﬁ"ows I\/R}é( ﬁgr a
ot her

scriptors tor ormat ‘codes are given in
gingle ffoﬁnat@i}eRWmasiy cieapbamutn. 5\c301411n]g th.thd mventfanrasdolg@in is
of bteSﬂ ﬁe paraneter 5 1 is ven,
eglipyd

PHATSL ¢ tirmat casmanddlp allqw & %ﬁeg@%gerpefﬁ iflgrent siges. Note
ttﬁh@ R S%ﬁltBB rhdfusd %q{no%tf@m"f‘eft @8mnlalld %k%ecﬁé’ REMBYS Exandpl@

Format Type 1S given. The Format Code 001b Format
Bescibepelnveivattf iefarbree te Xguadsrikt 53.n chapter 6.5. 3.4 of
MMC-5. When a FORMAT command is given, the device nay
start the actual format process, e.g. by witing a

| ead-in comh¢ &lrma®osnm¥¥E tab ShowhinSFig BNTRNRMes &Bide bhdmeter 51
under|ying process, nust be conpleted inmedi ately

'S obp fermeat viaf. U st regordingivrioe B2t the fermatting tmlfgl typerforms
Yo R oy i, FRE RN
multilayer storage medium each layer is recorded as follows. A first control zone is
recorded at a first radial 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 beforchand, e.g. fixed, depending on a

disc type or entered by the user, or may be derived from some physical parameters
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In general a blank disc nust be formatted in order for
a DVD-ROM drive to read it. Fromthe existing MC5,

wo b@70er2omt command all ows only for a single fPCTER2006/054540

size, nanely the maxi mum Acoording to the invention a
solution is provided to allow the format conmmand to
allow a large range of different sizes. Note that the

s@lieddaroriehe BlsEk Rcdid @akidh Q. SBfroE@SIRHE a prédt€ovichBat encodes
MMC-5 exanpl e descri bed above with reference to

PRIGINCESs 1 g wobble précrn oF HeltrcpismYHbrgquenslys hevipropas sizp ghas is
§|{152‘elé %Qﬁ:g]e fog@hfc:oggﬁw% gére& td g%'a%%'ia{b}’ a%a @. Egﬁlgﬁ%q(ulred
T&npesitoisnautlher & ofokomairy gizt netjiients tedoreatangts pegfotrhed by

format, command. For fo nattln a multi|ayer stor
Rediionme a@worlgg)le%onp%atrté% Bh}éﬁé@& B%uqdam Q}Jvﬁge IEAPGive ?ayers Le.
?%a?lﬁ% t}?e%a%(lmﬁn{ﬁi‘eofog @Qcha&at@zd‘nb eaEhath@tl. posi tion on
he er and a second control zone at second radi al
position om ﬁlhevttaymt thaBermeterzche sinald@rihanod mapinesn available

annul at a zo for s a sel ected. s

St B s il FRlRy Ty of el oRgshe i abk iRl &°

ffd ows. ERALUAObeld@EtBsiR ot thE dith 8hc drRYRh 1hyr WSdéddrh¥ned.

called lead-in zone, while the |l ast control zone on

tSnbselqa@tﬂyl th9 eﬁrleqt@d sisuislorsptasidtyl pagitioning, om@acimféhe layers, the first
é t%ehcgrrld Z o I‘QD zoneg Fat é)%v(?cée d Ib?%rﬁcie%e the tdg %on? In I%ﬁtlcular

$heZﬁrst éonhbﬁzﬁiéﬂhﬁfpokiﬁﬁnéd aesutsfantifiey @iﬁiaﬁﬁ@@ﬁ@ha@ @oﬁﬁ@ﬂﬂ; and

of the jndividual |ayers. The formatting unit

dear eoRdvo8Cs HE Pﬁ&ﬂpp%@@@é@ﬁ‘ﬁ% er‘glué]a%%@}dt pdigh pqsmpns Hence
Ea@cﬁﬁ[}ﬂco%gﬁdng{n&e-ﬂ Lifr G20 %ﬁ%%r%@& KR RETs gzr g gl%{lgte such

I'ng ona disc type or entere
tise the formarayzclegude the\,Sﬁdl éfrthendenel phygsifeadh of the annular data
paranetersretrieved fromthe blank record carrier,
€245 provided with a pregroove that encodes parameters

in a wobbl ¢ pathEsdimeht foa ﬁ{u@ﬂﬂh%? sto%’é%%ﬁ@d—i@ﬁt !h¥ mddin may

format size that is given by the format conmand is
devpapsttr of trivks sheaid aipbstcapatideyt layérstdabied egapposde track

f t I s ,
R e VT R i S

zl@%e $n aﬁe fiRelapbycali6@ Lo ROKAELAT YorRfas bRt/ @EREICiohY 8t a minimum
%ﬁers i .e. providing the maxi num size for each data

¥

& p@ﬁltléa@hnstlay@g the mnﬁm@iy@wehboumﬁw of ftfee lfemrdable gicgeOn the
I co%gril eF Eagfeﬁ“ﬂ ? XL 84 cal elaltﬁ elsea& 8 ne 1s recorded on the

orag um OS| i'ons o Con Z0ones are
d@ﬁr@'pﬁhdﬁﬁgl ra&ﬁalfpﬁlslhﬁwat thEiifrit phﬁﬁcaﬁi Bblﬁﬁi‘h@d Wﬂlhclﬁldi‘f tdihates

data zone on each |ayer is deter ed.

the data zone on L1. The selected size, i.e. half of the total format size, is determined,
and is used to determine the position of a second control zone on L0, called LO middle
zone. Due to the required selected size being smaller than the maximum size, the LO
middle zone is not at the physical outer boundary of the recording area, but at an

intermediate radial position. On L1, at a corresponding second radial position, a

further middle zone, the L1 middle zone, is recorded.

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
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Subsequently the selected size is created by
positioning, on each of the layers, the first and

W@ ewana26ont rol zones that provide the boundar PEBIR206/054540

the data zone. In particular,othe first control zones
are positioned on substantially equal first radia
positions, and the second zones are positioned on

s Heaniiealiddinetrdedrdhearnide liRe k@ bptkas Hist @Ase. ThigALE at START
radi al |y correspondi ng annul ar data zones are forned.

Pheths syssein ppssymedregdy foyase. dpn st MQUNTL@2 # slorge naqdywm 11 is
f

gﬁ% dseg ezrpe?oog ggﬁ\?bl?eas glﬁc?@%g% J? k&ﬁﬁygﬁalﬁﬁ&*&eﬁ%{ngl e storage

$ﬂddhmg eremedvuad Ih keep IREG‘EIME‘@/a bavmaad pay be recedled Vla an

tracks that is opposite on jacent | ayers, calle

n
6Bﬁ@§ﬁt%gt%ﬁﬁknﬁﬁ*ﬁePé&%Fﬂm' FF?%PC“WB Hb%dﬁﬁﬁﬁnﬁgéjgmnm
ce%ﬁ{ang hél%célé‘é/ e ARAAP b&ﬁmfaﬁ@ﬁl%hﬁ%é R ot E‘éé’ fdi@fioh Neg. the

first layer ca led LO, a lead-in zone as a first
cohtatioh thred e sidrage micdiumuimto belfamaodatt§0dn oﬁmmmaxmm sige, or

the inner .physi cal bo area. On .
BhEneBU By ek Tt BETERMIE FABAGIER $EMSuRLRR: capacity
&8 tHcqEcdri BarrieAR-dR KLt O ckfinpl8 FRNHFEYsRAI ﬂl@@pararneters retrieved
correspondi ng radi al p03|t|on at the inner physica

ioundia ﬂ@cord\mr@hr dem en i dieaters likhe betgode, potlee rgportd|carrier or on
Th gla'r: ? | ?ir;t ps) éﬁl:j 865 3!1% I‘eq]dlr%({] Siz ! oft tﬁ? ﬁgtg rz8nes osf eagh layer

Qf de@erﬁﬁ@@iﬂfhsm ﬂ1@|foﬂm 8iz0and Bc ﬁl@klbﬁdiataQ'ﬁpd@ﬂyeo fZeQBle layer,
Due to the required sel ected size being snaller t han

ead theawmbgrrklayes. Alse thedogicaldy @%’6%51?%0%? dafp zppgls used to
B@éﬁhﬁl@lth {yﬁ{ca%%gfé)%% %n?&dﬁilhﬁr&ﬁ% ? Iﬁ%oﬁ{rglazongytAs% well

an 1 nter ate
toowesho nduﬂga&elqmsdlom maglbe hasddt omwanfmniahem alndadel [pecsent

e LI mddle z is recorded. F| shows a
PBnli‘f‘alflf‘ﬁﬂhbec?Wfi‘%rﬁ“G a% % PEEHIYE Qg STYR P&l %ﬂ@“ in a step
RECBRDI6AGtHE qﬂgttalne RedBRY cBErfehhay 478 %mran dn ARG 13PaFaRl fep

unit, like a or a m croprocessor, based on a
NI TAAY R 6@,rlam dedidee tavatury & step RE CORIG if fugther layers have to

t nbedded di ' li k
SRR ek G VB gy oamyed AP APRARY, & b B By e
lofdc &5 Winkidg F1RAdYpclAve tbh@rol kdhe§ a'lf@ﬂ'éﬁv@l% ba s&ite Iﬁ@ﬂ@ecordmg
medium 11 1's entered, e.g. inser or activated

theefingheangrof zamep Ry sichdiysy, andowbsiangnthhiscended ﬁ@esewdu qqmrol
Aes! o%teI \clﬁ a g Thel eF rdBllrE 191;' \141Epr6«1§tlcae ST t%anﬁ% fll%gt because
recelve g an |n % user 1 n er ace or

iranticl ryf ra@emg Q vaitifg ma ﬂoemeeh ﬁnﬂe‘p‘ araﬁ&lt&’el&buadirﬂLHs ﬁﬁfelatlvely slow,
command i s received. The format conmand i ncl udes a
mdvilgdemping oy yertoilayer srelgtivelpfast.

In an embodiment the formatting system determines a number of layers

NL of the multilayer storage medium which has been entered. Subsequently, for

determining the selected size SS, the format size is derived from the received format

command, e.g. from the format parameter 51 indicating a format size. The selected

size is then calculated by dividing the format size by the number of layers NL. For

example the format size may be given as a number of blocks NB. The selected size is

then determined by dividing the number of blocks by the number of layers:
SS=NB/NL.
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i ndication that the storage nediumis to be formatted
at 80% of its maxinum size, or at a specific size.

w0 /066201 st ep DETERM NE CAPACI TY 64, the avai PEbIB2006/054540

capacity of the record carrian is detected, for
exanpl e from physical disc paraneters retrieved from
the record carrier or froman indicator, |like a
barcode, om ihemb&iiMeak thé fdmﬁftu@rsygemaeﬁi@w&ga fl@fberloff blocks
ste CALCULATE 65 the required size of the data zones
B ggprthe fyyeat pampandanthp sidge pagegtesn! hoypmbsr ghblogksy B may
I d
ﬂﬁﬁaﬁé‘ﬁgﬁ%zh%% i ST Yo Gl B toleF e BREChiAR said
inhmbeoiadfebladke eJB smgs eat ﬂumhéebélamm &It dilféth@ btpsdgeahedium to be

oSiti |aI di rection, of the _control zones.
E@rmaéte nCRﬂB’m cciofleizg s traraval & He nyadie ploblecksdYBhe
based on s YiPerh PR P eﬁk@%@‘NE%% Qﬁﬁng%ﬁ f&hl%cewmg a

bl ank record carrier, suc a pregroove Or servo
|daaltleyem optxls»l discibaviag stfafﬁt IWOEID @@d,a schendf laygt(Lanas the

SO Reetiseveadan: The Forathen B B idst [ mreep Eiyodks N3

REGRBGfardhetél Sﬁlﬁb@ﬁuén@l&%@st@@@%L@ﬂp&T Wik 561§ fhe slefected size of
not, the formatting is conpleted &ént READY 68.

il fivst lémert(hémm)mu@irt@l dlre mfrnlwf of bl@gk& rdigided by wo
contr ol Pﬁ E?/bter natively be set to first
recordi ng e ?l rst “control zones on each | ayer, and

$lshsetideninber b€ Bl BB ehlise arndlcertisize fozlbhesd ao gachi
| ayer. The latter order may in practice be faster than
t"‘fli]éChflisleg‘t‘a because radially nmoving a witing head

between i nfeL;, ?ﬂré }%I‘H'la‘ﬁ{ral RUYSGAL Bndest o‘f%&?&f\%f‘d&ﬁ?ﬂuﬁﬂmns

whil e junpi ng ayer-to layer 1s rel
wouldhresutbmdi foemnbt dyktend foxaoebt Jusgo@yfstrmns&etoaramembée disc,

nunber of | ayers NL of multil ayer stora di um
RATMER ¢ h%lglavs%%w MHeYiBg dl%i]ﬁ@é&?ﬁé ﬁ%s a Post (QIke nﬁsmwa of the
FRELARY &EERGke HiES fordhifrlrBet gﬁﬁé@fon§ | 2180 'c%lcg%'flhﬁ% 105200 be

the recelved format conmman fromthe fofmat
balf afiiticgotabdic sincliscawise gfaa off unhang piaametcThef the btendard format

si ze t hen cal cul d di vidi nhg the format, size by
ERE TR oe B PR ags B R obv o it e PPty v

may be given as a nunber of blocks NB. The sel ected

size is then determ ned by dividing the nunber of

bI ocks by Fige’ mﬂm@rfomaﬂt@yréwd cgsice: T8 Higue scrhmwﬁcally shows

rec g(li Er%gte? rf“;fn {qu}lé er%% roxef} % 1al orlthnpgn for

bIo om t] eforrm corman

poaadEthe recofdh Garfltiniperreafrd b dekise. NBf Iimy‘edﬂ)lrdlﬁgi Idyyr L0 and a
i ndi cate the required sel ected size, whereby the total
PeRoRd recording @qgraLIS argghgwn, and are accessible from the same entry side by

an optical beam 81 from a scanning head 80 focused on the respective layer. Each
layer has a recordable area 70 from the inner physical diameter to an outer physical
diameter, which diameters are defined 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, ¢.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 LO a second control zone 73, an upper
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nunber of blocks NB tinmes the nunber of |ayers NL of
the storage nediumto be formatted. Hence the sel ected

warma/oe@eset equal to the nunber of bl ocks NB. PCTIE2006/054540

enbodi nent for step RECEIVE 63 is arranged for
receiving a dual |ayer optical disc having a first

| ayer (LO and a second layer (LI) as the nmultilayer
siigdlagendbai bevn wiiteenf &fdiaingG iR dntorodide sadid) ositioh es

of blocks NB as the size paraneter. _Subsequentﬁ{ég t he
sndagntedabyanroyT 05 vheseas af ¢ sameradial pesitery o figther paddle gege 74 has

PYFS-E £ PR gD et o

Blaaakem NBtai capidigs t he sel ected size for LO and al so
for LI which is equal. |t J'Ps noted that a

strai ght f o ABPEER 1§ EFBHODRASHEFR M)y FEplaRed Py REDPdiments

pgﬂgg)\mww diell 1 cf g;;&%t g% iR iﬁf 6o hEblcIB other
orfat size on a‘rewitable disc, nanely the maxi num

Anlliolayergedirfl Carierstsush aescahpdwsomicakards, magadte-optical discs,
dyantage, of the,.flexibility to create discs for

Gt et Sy ctites SRt astobR af bfiabing SEreeLeppehat has o

tQobfibtAber@hat i@ BedtbahattldSs afhdf dofed INVpSEcWBYthe humber of

utilizing parameters of the standard format command,

Whicttmpy elvehe rgarthand Siongspradingragntipf Fangsiprovigdingestart and end
araneters., Fi.g. 7 sho a formatte ecgrd, carrier. .

RRUAER il i pbe R B o Pele BT B RERE hefilob Spcialy

whincide fhiethe statles lagdre. 10 provi des a radial orientation

for rotating the record carrier in a recording device.

A first rebdsBetag thayehis doawmeng thearsd deqrariaying’ ges not

I ' fiar ¢,

SRYIFe b R U e B A 365 o R TERTER IR SRR o o

8&h’ fporadiad aorldnivat despec tiohelel thy presericaofia lpay ity @ such

recordahl e area 70 from the jinner physical dianmefer to
§ n&a%se&abﬁ%rie fregivighefenct Waitdhe %Oéﬁef B oFipg ha e
ARGk be bRBICARARAGY NG bPbAA Rk UM 33 AL dnd it

to be covered by any récording device. The record
sewcrdl émeirms obemrts froayht topdesagediby dwssrd iwbowichardware or

total format size | ower .t han the al. | e maxi num

S RersoBiliRE e Sor 81 o dfivit e oty R0t s Bibodifipts, gna
kiRaidlvédlion RS iP&RRA awll b dr@ Aol fEh@cion RembRatnaf fa@fesldkcribed
extending up to a mninmumradial position as indicated

BYovrrow 701 . A further first control zone, e.g. a
| ead-out, has been witten at the inner boundary of
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LI, at the sane mininmumradial position. On LO a
second control zone 73, an upperm ddl e zone, has been

wowrinerz6ext endi ng up to an i nternedi at e radi aPCT/IB2006/054540

position as indicated by arraww 702, whereas at a sane
radi al position a further mddl e zone 74 has been
witten on LI . For exanple this may result in a disc
ftoramig:-ed at 60% of the maxi num data capacity.

Al t hough the invention has been mai nly expl ai ned by
enbodi nents usi ng DVD+RW dual | ayer optical discs, the
invention is also suitable for other nultilayer record
carriers such as rectangul ar optical cards,
magnet o- opti cal discs, high-density (Blu-ray) discs or
any other type of information storage systemthat has
a recordable layer that is to be formatted i n annul ar
gones. In %&&b@w@éoraﬂag ifYeARE ondn 4 AYEES itAMind! SO be
' arger than 2. Correspondi ng control zones providing
sheatavicarmdmpnidingoundary may t hen be positioned on each

| ayer, such th the dat.a zones spati.ally coincide for
¢ he et penr D8 sepinifg TR el P fr ffpiing fnd
dogdiBhg HAE oWRrEcor&ABMAyicd bMlie s&P8% M&tiuMxcl ude the
presence of other elenents or steps than those |isted

and interéaoganegns gt S5) der reggiving cemandindgaceardeneivenprotsels theot

excl %%%n&shﬁ R %seanf%lem&)tfco%é]palmﬁr alll(i ty of such el enents,

t hat any refggeﬁce si'gns do ot dinit the scope of the

cl aifgrmattinpahcdnl €16)TuefoiinattingBlye H6rapdplcgiBniordig WEAH format
of both hardware and software, and that severa

© meamEnang,the fpymat commgndimcludpieasirr Reaayicy (2d) igstive ahy

of dharduwgre or software. Further, the scope of the
invention’is not limted to the enbodi ments, and the

I ndlenforraattihg epanybed@chrandd every novel feature or
con?iggtion of f ﬁtures descr#be abovg,CLAINB' 1.

Dev ¥ dOFpFting BREHIAYTSHraIcaedinn tyrfeeprdipgr ayeachddicnpf the

then ieM L Gt PR LRATa Tird €8 NBndRANSrs{ htdal pition on the layer
scanni ng the storage nmedium for recordi ng and

r etind ev¢aogd dantsol @nn@atraeseoomi mdial pysemonodn thh dayst Gordgening an

medium - interface nmeans (15) fgr receiving comuands
Ol 47 o O G 7 A NS HEABTT [P RG. a
f oL g} inCAEBREH that B forrhATsHRLS il TS thdbuhPivailable size on
formatting the storage nedium according to the fornat
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 of each of the annular data zones.

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
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conmand, the format command including a size paraneter
(51) indicative of a format size, the formatti ng neans

wheinge@st anged - for formatting a nultil ayer BCDIBRGE5/054540

medi um by recordi ng, on eachikhayer of the nultilayer
storage nedium a first control zone at a first radial
position on the |layer and a second control zone at a
pecaetr R iakrmpiaiigtth®seleied fig: b ngf @€ sé1edted Kige adual to the
annul ar data zone of a selected size between the
appbeiort blekedNBind - for, in the event that the format
size is smaller than a maxi mum avail abl e size on the
storage nedium positioning, on each of the |ayers,

dor r espondDegict i shininstdor wherdin tle faomesn®means (16) are

substantial |y rst and _second radi al tions
@%ﬁng i Pﬁ" W@elw%@éﬁaay{a%erqp@éﬂdﬂa%ﬁ fﬁgl%ﬁqsg@yeml) %Ilbdn% gecond
%&é}ehgugag e HRultiek §toag@ el S fehfe mmﬁé?%fblocks (NB)

d sizes o each of the annul ar data zones.
Dew the fasnat lcainmadd anthel swerpaﬂa,mamreami for s¢tengd tjrersaketued gize of the

ns 6).a a or t er m.ni . rrber of
T dbst iRt fa bl B Pimp et e i B i B 80 °F or
deties xiNgng t he sel ect ed size by dividing the size
paraneter (51) by the nunmber of layers (NL). 3. Device
as claimed in claim1, wherein the formatti ng means
16) are aH’%aer]D %9 f(1)’1[1 lnca!lev Creimn HIGS anmn 104! an k(? )are
NB) from the orrcm% commn%1 as ﬁe Si 28 ara%re? P, ?‘
daheradi o Rdordii &ed @cd editshg® opyica e&dotdwgarh&eof&alee@ftm type.
size equal to the nunber of blocks (NB). 4. Device as

claimed in claim?2, wherein the formatting neans (16)

gre arr ang%wcgr S El%ﬁﬁé(dl_alwalﬁ d%eréu? qegﬁg ic l?lhigészaghost

having a first a secon ayer

tqj?@ermqn); hraiythe uﬁénﬁercagmaned]lﬂ) are droangedfarirencivigg the vombends
bIo ks (N%ﬂl omthe format conmand as the size

%’Q Ftsyétﬁ @3} setting the selected size of the

flrst Iayer (LGsi ze) equal to the nunber of bl ocks

(NB) divided by two: LGCsize = NB/2. 5. Device as

dl ai med i nDeViat as Ql,aimd’dein@ilaﬁrnt(hefhsmﬂierd@ViWMVi@M)ecorder

re arra dtfort (fl‘dln dat onan}JItll%‘er _
SptiFear T hERg Y s T 3 RITiscy WT PREPTEBET G, Devi ce
as clainmed in claim1l1, wher e| n the device conprises a
%F)St 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,

the formatting including, 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



system (13), and the interface neans (15) are arranged

for receiving the conmands fromthe host system (13).
w(@200D0%626e as clainmed in claim®6, wherein the PEVIB006G/E4540

a video recorder device and tilse host system (13)

conprises video processing neans. 8. Method of

formatting a storage nediumfor recording data and

@k ddeaid dign d@ssationitieor®ich o€ tHea st Sdrigpondi|ERIsY hitUsccond
commands according to a protocol, the comands

icoRtrel Py on Yubstaita ly sarelfast aaddccondgpdiak Rastigns frs forming
PRI AMAERLEID LR Bl BB GRRTRE b e sum o

itiecictatad\sezeo bf each @if ohat amu]ae dath henefsor matti ng i ncludi ng,
in the event of a nultilayer storage nmedium -
recordi ng, on each layer of the nultilayer storage
dium a
Bosi 1 0n” og et Bipisrth pERAE B it Ak Sincdium fo
$®©ahdg dateliand rqmlowmg data,omhitin prdgaape Is dperative tertavge amprocessor to
ﬁU|aﬁ1dat€(f ofda sFle ted size between the
CHHRY ¢l ARG 1} H2"R& event that the fornmat
size is smaller than a nmaxi num avail abl e size on
t hest orage nmedi um positioning on each of the |ayers
correspondi ng first and second control zones on
substantially equal first and second radial positions
for formng radially correspondi ng annul ar data zones
such that the format size equals the sum of the
sel ected sizes of each of the annular data zones. 9.
Comput er program product for formatting a storage
medi um for recording data and retrieving data, which
programis operative to cause a processor to perform
the nethod as clainmed in claimS8.



