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WD 2004/ 105024 PCT/ KR2004/ 001219 APPARATUS AND METHCD
FOR RECORDI NG AND/ OR REPRCDUCI NG DATA ON AN

WO B E@RMYEE ON STORAGE MEDI UM USI NG PADDI NG | NFORWVIVKIR2IN)4/001219
AND THE | NFORMATI ON STORAGE MEDI UM 5 Technical Field
The present invention relates to a nethod and an
apparatus for recording and/or reproducing data in

St oPRSARATPSANDHETHiED RefR rER PR NG ARBGR RepRODUCING

DATEIN A HIEOARMATIO NRSTORAGE MEBIOM L@N@PAU[HI\@IN(’:FDGRMATION,

an intormation storage nedium such as an HD DVD

or DVD is pANDTHEINFORMABON STOQRAGE MERIM si ze.
The units are referred to as recording unit blocks or
reproduci ng unit blocks. An exanple of a recording
unit block or a reproducing unit block is an error

TechfiRhl Beld on bl ock for correcting errors occurring when
— data s

ata 1s recorded or reproduced. 15 Assuming that the
siThe wesant ioventiorcrelatestto enmpthaskand ap aparaiyis faneasording and/or

repro i RalfdR i unth e oRRNRAES oo ] PRy B R RERER medium,
and tRE'iffBfhaAcN Bidtake mdditm. be recorded, the renaining
part (60Kbytes) is filled with invalid values. If the

disc drive reads out the error correction block in
Backgraymd A r epr oduce the 20 valid data occupying only

pay t . th e r r: eGhi .

5Pl et fbroROdl e A b bRinERbhHbrde medium such as
an HDERYDNODI| ordBUDtie pérforiesl inasdistdfea phadetermioed size. The units are

correction of codewords having the meani ng|l ess 60Kbyte

referiggh i ias refsodiniobVait Blaclks o5 repeaquaing unjts Blackss negxample of a
(g orrecti b, S d i I i :
ecorl, i gk B B G bS8 S tfiton ok for

corrediing erow sbcuing whear datafis réeorded ar reprodeced.on bl ock
25 has wvalid data and which art_isfilsl,eg [ th .
" AsaLEN@ 1t the sfzer Ol FEeE PaRestion RloFs iRy #Rbiess whgndlata with a
; i~Ar hQH i '
sizo QEQR AR SR o SR (R L0oS RSP BBl o e oo
correttioaldlgck, iedd e msoatedsr ther rephaining [pirt (60Khytespfis filked with invalid
I nvention 30 An aspect of the present invention
valugsr ovi des an apparatus and method for recording and/ or

;gf’ EGI%S gfsicn@ri\@?é'adsbﬁui’\’fﬂé? Rrdr Hobfectbh odte inefded ® Rébroduce the

valid data occupying only part of the block, and performs error correction, error

correction of codewords containing the meaningful 4Kbyte data is possible, but error
correction of codewords having the meaningless 60Kbyte data is impossible and as a
result it is determined that error correction is impossible in the entire error correction
block. Since the disc drive cannot distinguish which part of the error correction block
has valid data and which part is filled with invalid data, error correction or reproduction
should be reattempted, or else the error correction block, despite the fact that it

contains some valid data, is finally treated as an error block.

Disclosure of the Invention

An aspect of the present invention provides an apparatus and method for
recording and/or reproducing data, by which a disc drive is made to be able to
1
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1 WD 2004/ 105024 PCT/ K1IR2004/ 001219 di sti ngui sh

between valid data and invalid data in an error
woaoraosizon bl ock such that reliability of PCT/KR2004/001219

reproduction increases and stability of the system can

be guaranteed, and a correspondi ng i nformation

storage nedi um According to an aspect of the present

st Rl . 088 oot B ol 15857, By BqffBbRAR block suo tha
reliabilityadfi répedirction inedaeds iamdpetabilityobf tHeesystonkcambd guaranteed, and
recording, paddi ng i nformati on indicating that the

a cofrespanding itfarmation sferagremedivimaccor dance with an

as h [ o o N A - Eding .

oSREl, PoAnDIGEELy Y BHLLAN o ptdE EEEe sk o recoring
methoelcincidiethd fectodingsa eecbrtimgatinit Bk where ihQalid datalisgadded in part

unit block, to correspond to at | east one reproducing . ]
of thﬁmibio%lyo%?é rggording agding '”fPH“ﬁH‘énr'B@@ﬁ‘Hﬂggthahithe invalid data is
incluBé&Ck' According to an aspect of the present

vention, the recording of padding information

i ripl aﬂwdapc:@rwliéhgg%h rz{jspen’a_tdfo’thei Fwésmti ingemm,hgf tlo¢ recording of

not there is padded, data in, at |east one recordin
paddifig tnfemfu@rbrtﬁ?md@maﬂrﬁ@’m@mn I51 GRSt Fc?as%ﬁwwg fat least one

) . | o . .

recoldif A5 NG RRLARSspdHo (£5EAL i RERERBLRNNLblop, o is rocorded
in the necardingruhiniplooki t bl ock or reproduci ng unit bl ock

corresponding to the information, or recordin , .

| RGO A ASREEN Tt e PEPRItoNVaRtieh.p i dlepiding of padding
. | o . I .
inforE8h RERAEE 1BEENdIt MchmafodffiaRaingIRIHE! Bkl there s padded
data amai theast aseeeconting hinitdlesle ot répreducingrynit bleck cosresponding to the

infor ’ |\c/>igfI gﬁéggqr %@éi% r%%?@nﬂ@dﬁn%&pggﬁé di ngf hgg&é& i%@ta in at least
one f%bg%lgg MChBER GrirBpRAYUGIRY uﬁih%ldﬁkfﬁégr@é&)ﬂdm@a{d thedgfi@rmation, or

d
_ ed in a renmalining part of bl'ock; "and based
recorsting irfopnaalit mindicetingrthei walye obdatanpaddedén atldast dacaecording unit

According .to an,aspect of th esent i nvention, the
block GE Gerlipdigeind Pt g Careesnonding 5 REdPIUtATER: bl ock. 25
AKSISHING t® AbtRePeBhedf dfhthePpRESENt InVeANdh Ofhere is provided a
obtaining the valid data includes reading out the )
reprqshgingh gnethedrinaluding reasingattal least evgoretordingt unibdack wherein

v Q5o SR bt B bRk ALY o] €Ittt romaiing par
of thé &fsukd afldibaskleon Srasstidigy iHTbtmMidIS lobtaining the valid data. b

According to an aspect of the present invention, the recording unit block is an
error correction block.

According to an aspect of the present invention, obtaining the valid data includes
reading out the padding information recorded to correspond to at least one reproducing
unit block, from an information storage medium, or reading out padding information
recorded in the recording unit block.

According to another aspect of the present invention, obtaining the valid data
includes determining from the padding information whether or not there is data padded
in at least one recording unit block or reproducing unit block corresponding to the

padding information, and if there is padded data, obtaining valid data excluding the
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Accordi ng to another aspect of the present invention,
obtaining the valid data 30 includes determ ning from
woheo4pasidi ng i nformati on whet her or not there PETOKER2004/001219
padded in at |east one recording unit block or
reproduci ng unit block corresponding to the padding
information, and if there is padded data, obtaining

pacdbddian b ArBEEAS e s Mforifor! P ebation o date padded in at

leastpsisislréebrimgotniablaok éheegrodating rurif bld)@ka:qmmweddir@ & the padding
| east one recording unit block _ or reprodum ng unit

inforippdeRr, apdripting Nalid slata exshuling ghe inadsiedadaign or dinging from the
paddﬁﬁgﬂfghﬂgtﬂﬁltﬁ% vgﬂ}eag?ﬁ‘é éJﬁ gean gﬁp oﬂét@co@ng unit block or

Fom-t orrra e val

reprddﬁicmgoadddﬂocm catrebpaﬁdlngrte ’mQCpaddlng inforimation¢ landr obtaining valid
reproducing unit block corresponding to the padding
data exelyeing therpadded! @Meai ning valid data excluding the

Padded i n e h

preseg?ﬂgnven%mmé'dﬂ%g?éﬁoz ﬂ’\teh?rre?%ﬂ Hvreglglgfp, d‘i’here is provided a

r eco@mgieppamtmmmduﬂm@ aqmpkup(upltwhld:h vﬁmrhs datd oAsa dst:aand a control
i.ch controls ~

unit yyhichugriels THePIPli it daraCarH ARG oy oRHIOE Hnitigel where invalid
data ﬁgégdé@wgé@ o*‘fhﬁ BicRk! § cﬂ)?&?&%rﬁ rba?igﬁﬁg fﬁffoﬁﬁbﬁh)ﬁﬁlt |Ht8t§gtlng that the

O rec |ngin ormati o I'catin
invalldnd@tbilsllr(mmwedmmecblwed in the bl ock. Accord| ng to

h h
o b, b SR s e v
reprﬁ‘dgiq{d"\%ﬁégrétﬁé‘l‘ﬂ?cé@(g af pﬁ&ﬁﬁtl[uﬂf‘gvoliﬁclﬂﬁ%é’dsnau HPL%ast one recording

re vali Pa Ps i art o
unit tibok kvreene viatid allatal isdiackudied ipauutedf the lllbch andriavalichdata is padded in

o RSl R U 0 oSS S Bl B PRt basea on

the p(éggg{gj;nmrﬁég'oﬁnot her aspect of the present |nvent|on
here is provided an infornmation storage nmedi um

| rmmdmg to ranotheli agpecti of Bhecpresest dnventiom, dheee iis provided an
ck and j nval i.d

inforrlggﬁagd olga%errgﬁg‘u% nlaglglgﬂg & rgﬁ%rqu)éwlt tkgl)@ere valid data is

incluBad G ibgrt' dTftRE HddkOANd Rfliafididatd i paddédth awﬁiaurqng@ta& of the block;
is included. According to an aspect of he presen

and paddingiinfermeatien psicating that theniavalishdata isrieeddedd t o

coraRBEa SrhespERSH! R SPEgCIE B YEfigHig information is
recotded’ RE 86RESHoY tch@t IR0 'ahiengcardihg b klocRe &P cdiregpdd to at least
an aspect of the present invention, the paddin

one fepredueing onitinhegk, @& és recorded in the recording umt bloc
According to an aspect of the present invention, the paddlng information includes

information indicating whether or not there is data padded in at least one recording unit
block or reproducing unit block corresponding to the padding information, or the
padding information further comprises at least one of information indicating the location
of the padded data and information indicating the value of the padded data.

Additional aspects and/or advantages of the invention will be set forth in part in
the description which follows and, in part, will be obvious from the description, or may

be learned by practice of the invention.
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25 information indicating whether or not there is data

padded in at |east one recording unit block or
woepradseing unit bl ock correspondi ng to the paddikR2004/001219

information, or the padding information further

conprises at | east one of information indicating the

| ocation of the padded data and i nformation

. dddi N ' I of the padded data. Additi onal
Bneflﬂ'éjéc 'O%ttg H~ISges of the invention will be set
f d*IGh (I epal‘obk Ioha%;ré& bhan dpparatis aetordtrigcto thel prevent lnventlon
in part be obvi ous fromthe description,

mﬁ}G o i$ Gablogh agkam @fa dissr drive to wiishitha. apoanglus of FIG. 1 is
3 “f% 04/ 105024 PCT/ KR2004/ 001219 Brief Description of
PPIPRE Dr awi ngs FIG 1 is a block diagramof an apparatus
ade@sli 88 teoube @Gea@trefménmlma%ranﬁé Ghowihg ﬁaddu@%kmformatlon
di agram of a disc drive to which the apparatus of Fl
accordlng to gppradiments ¢ 18, PrepentipveRfiPsG are ref erence

digey ajrsisShow ;%eédguggpa nlto‘?ré‘igrgléﬂfhg aﬁé@r&é&%tléﬁ of the present

enbodi nents o Invertion,
inveniteiner ence dlagran1for expl ai ning inplenentation of the

prese inventign; FIG 5 is schematic .
re':e F%es‘ieﬁtaaﬁ?mmaﬂc @W@ﬁ@@ﬁ‘i‘%rﬁ’gla ermeatipnahevrial gncoding process;
and Process; 1o and FIG 6 illustrates the conventi onal

conposition of a data sector fromtwo data franes.
BHIG. b ikistrates Hre gongentionatl lseniposiion of al8atdesestonom two data
will now be made in detail to the enbodi nents of the
fram%$ -esent i nvention, exanples of which are illustrated
in the acconpanyi ng drawi ngs, wherein |ike reference
nunerals refer to the |ike elenments throughout. The
Best endxdrl forevarsyiray eut tliedovémienh bel ow t o expl ain the

RITERRRS Ol I BY BRCSpphiell e arilipdipents of the present
inverdiBh0 kaRIMeLhf WARNPABSANtratéd i ﬂ%@&éé&ﬁpéﬁwﬁ@@?@\hﬁg@f wherein like

recordi ng and/ or reproducing data and co
reference mtghe@elﬁ:hragarutn ttha IM@debm@ntSrthrougMutZ Thex @mabbodjments are
t.ro

descliBod BRISH B hig tecTeS e bYentibbw sarntiiodbe figsres.
WRé&Brirfy & FIGT ar, R hgparat®d 886ording to an embodiment of the present

invention is capable of recording and/or reproducing data and comprises a

writing/reading unit 1 and a control unit 2. According to the control of the control unit 2,
the writing/reading unit 1 records data on a disc 100, which is an information storage
medium according to an embodiment of the present invention, and reads out data in
order to reproduce recorded data. The control wunit 2 controls the
recording/reproducing unit 1 so that the writing/reading unit 1 records data in
predetermined recording unit blocks, or processes data read by the writing/reading unit
1 and obtains valid data. Reproducing refers to obtaining valid data by performing
error correction for the read data, and is performed in predetermined units. The units
for performing reproduction are referred to as reproducing unit blocks. A reproducing
unit block corresponds to at least one recording unit block.

In a data recording operation, when the control unit is recording data of a size

that cannot completely fill a recording unit block on the disc 100, valid data is stored in
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medi um accordi ng to an enbodi nent of the present
i nvention, and reads out data in order to reproduce
woecmridsxd4 dat a. The control unit 2 controls theCP&KR2004/001219
recordi ng/ reproducing unit 1 so that the
witing/reading unit 1 records data in predeterm ned
recordi ng unit blocks, or processes data read by the
[ t
part 8 BAAATURP UK ol LA ekl Bl manin pert to mate
a requrdingr omibdloek obra predetetmioadfsize tanel tl‘Eﬂdﬂdathlt blugtki is recorded.

Also ddhargMRaiRS NausatBe S PBidmeal 4AtadS resiTdadanie disc 100
In t#ﬁ;b@tbghﬂﬁgﬁt sHOWE R PRSICA r{ﬁe el ohf@r’rﬁ’é}l&ncigrrtbgél%@qﬁ a recording

I"east one recording In a
unit blechkr dlﬁagidnpgarlalblrmatlomhsnnmﬂwbmwttoolanumdlcatmn that invalid data is

inclugSechbh e tninomraiar SRabii yAG Toraan fo ke glstinguished from
mval@tlﬁfo‘?ﬁa'tlﬁal nTWQ \%ﬁlonfé éQ&Q%dpﬁ:—FﬁMéﬂ (H3de19 part of

he recor g unit block and invalid data I1s padded in
t He ar(mtauraprq;plqmg op@ralﬂahetheawmtmgﬁreadﬂg; unitt! deladsloubfrom the disc
unit.bl o

100 SB5F 8RS rEdtfg WAGARRY 1 Wehatens 31 bafiieg in part of the block
and idﬁféhﬁsdé?cﬁ Rf Paaa@anﬁ at ﬁbmanrr@c?aﬁegf @maa gﬁidtﬁ%l@i Sthd @@ntrol unit 2

e enbod t shown in FIG
extractsf anlyrdhé valid sla‘raebase;ﬂedn ithe aadémgrldfan@atien woeintaibed érk the recording
it Ffag%jin |nfoamat ﬁ.(ﬂ@ttlimted to an indication
unit RlgcKs 5%”8 H5ES esva| #8ded, - but refers to

| rH|er Rt anblgaabila@@nvalflaidls@f@r\r@ta Whicle the apparatus of FIG. 1 is
di stinguished from invalid information. This wll be

appliesipl Refertingriofde 2d81@amSC|okt\/@rcomrnn%esaaﬂoapht@pi@@@cﬂ weting/reading

unit £ECER BB 1408 Febed SR BB iy 2o, Biein Be comprises

a PO’VI?FCZﬂ vaDSP g2t an RF NM'PJQSdaISEr@@QM @indt Heyblteds kontiBller 25 as a
and invalid data is padded in the renmining part of

controhenifl b c kT herisysieomcostrolien 25 peasfarmacingialiaation tiequiead éor recording
dat data based on the padding informati on contained in the
Tecording unit blocks and reproduces the valid data.

Flie.the dﬁaarebbftmkg djp@gzﬂtam CtﬁeéP@l I#E Xir receives mecbrdlﬂi\gé command
apparatus of FIG ed_ Referring to

with gdgta tp e Eﬁqom(t@r@ﬁm ,asggsta a'h@kQ§P1@23%dcbs addltlonal dafa such as a
pant;‘("rfhcjért ér'?%jﬁﬁ%t@q oi@n Riata }eceTh@d g’oﬁ? ttgrjé).@’(i YL RCHY Qgrgorms error

d|t|on rive conprise

corrdé€ioh /dFledhedqrﬁ?;SlezE) moaﬁgﬁlﬂ)géﬁeraae sar EGC2Blockndhith is an error
Corre@}éstem controller 25 as ntrol unit 2. The

stem
ap kipdle @%”ﬁgp%aé?%hﬁ ﬁqq’ %’qq(a%?%dmgcfel q @(ﬂe(i%?rmmed method.
Here! Q44! 1Rt i€'@hfXller than the size of the ECC block is to be recorded, invalid

data is padded with the smaller data to make a complete ECC block. Padding'
information may be added before or after performing the ECC encoding. The RF AMP
23 converts the data output from the DSP 22 into an RF signal. The pickup 10 records
the RF signal output from the RF AMP 23 on the disc 100. The servo 24 receives a
command required for servo control from the system controller 25 and servo-controls
the pickup 10.

In the data reproducing operation, the PC I/F 21 receives a reproduction

command from a host (not shown). The system controller 25 performs the initialization

5



10

15

20

25

30

In the data recording operation, the PCI/F 21

receives a recording command 20 with data to be
woecmridsd4f rom a host. The DSP 22 adds addi ti orai/Kkabe/001219

such as a parity for error correction of the data

received fromthe PCI1/F 21 and perforns error

correction and checking (ECC) encoding to generate an

roqui PrbrodiERy STALPRILE, 0 Rl oo ReCIbBEt G e disc 100,

obtarrﬁetémdptlcé‘llem nali By fsdeiviidat reflsctebésm frdantheN§isé 108, and outputs
of the ECC block is to be recorded, invalid 25 data iIs

the %@ébﬁlgﬂa{ h the REAMR 23 narwetts tha@t@absnpaboutm&om the pickup
P
10 il A RECSUAb o AL BRI BRaHAERRY BR R signa to the

DSPCmWIéSpmbmlw@bas@ubmignél rforTbbhl@oID&’ﬂ%Zpldkhp étalfed from the RF
gnal . The pickup 10 records th si gnal out put

Slgnalr‘t@ﬁ'«h@ [RerE 24np 158 laﬁpt‘&%d@rrwum@s thﬁéﬂ@@ﬂlatedzdata performs error
corré(ﬁi‘éﬁsys oftputd g ﬁ%lﬂéﬁd flﬁ:ﬂ\‘l/% %?é%td;fg{ﬁ ‘E‘Eg(afbtlﬁég in which valid

emcontro and se

data s rdaapdddin bnlyt;iwt dfiih@ Eegriddeiciordy oakd dateoi, rephsiuded by referring
I/F 21 receives a reproduction command from a host

tOth?rﬁ’é"@dW rmafied. syst em control | er 25 perforns the

' Wééﬁ\l\/hﬁ?t fh%nser'éo% ?8% Q%@?\/‘b gg(rf)ﬁ':%iog\# BF&EEJ%O by using the

required for repro ron | aser
servdns:gnadme@elvm ﬂtdxnsd:hd(BIF AMMP LR3I amad anccm"ptnamil r@q@’@dlfob)servo control

ing a reflected fromt isc 100, an
recolyGadiRE Thensy Bt canTeltrap. T e It Gagsiararlbe data received

from%ﬁ@[ﬁﬁ??q AL Hodt output fromthe pickup 10 into an .
provi des nodul ated data obtained from

tHﬁGSZ 3Agtl~erbugb 3Geafe Deleréicemdihgrapns\shdiwing apadting information

si.gnal fqr gcontrol,_ of the pi.ckup, obtained fromthe RF :
accogqife 1 empadipents oihesresen ingion. denpdul at es t he

ol aiheshsles 3pad2ﬁ’ﬁé R Efn&dnhat %We%%%écggﬁlb?é@kfégoﬁ’dihé unit block.

the resulting data.” I'n the case of
Thushpatidinglintbrmadion dosrespondsitedeach tedordingrunibblocke ERSL is, padding

inforkR5H itk b o5 SRR The bl i blocks are
unitsi¥eF Fesz;rorrr@mgefa\t@ a%@rﬂéuféll¥ Abvé B%r@déﬁ#ﬁnﬁ&i s¥, using the
servo signal received fromth and a conmand

r i shewii on  $éGv 3B.omeeadingr @tlﬂdil \béQDkISr @ﬁ@tg@lﬂoﬁsit émto groups of

prea @R Tish Rl Bl Eoasdnif BiackS HCbaadifafByiation is recorded i

eac:hlt gif‘d(ﬁwngt'll?rgéﬁarr%ddﬂg?ﬁrﬁﬁﬁﬁaﬁbrﬁ@b?’r@%péﬁ@é{\ﬂtﬁ% RAGEHIRY of recording unit
blocks. That is, padding information is recorded in each group of recording unit
blocks.

As shown in FIG. 3C, padding information is recorded in every two recording unit
blocks.

As shown in FIG. 3D, padding information is recorded in each reproducing unit
block. A reproducing unit block corresponds to at least one recording unit block.
Accordingly, padding information can be actually recorded in or out of a recording unit
block.

As shown in FIG. 3E, padding information reproducing unit blocks are grouped

into groups of a predetermined number of the reproducing unit blocks and padding
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15 according to enbodi nents of the present invention.

FIG 3A shows, padding information that is recorded in
weaaod/wseer di ng unit bl ock. Thus, paddi ng i nf 8CTA&R2003/001219

corresponds to each recording unit block. That is,

padding information is recorded in each recording

unit bl ock. The recording unit blocks are wunits for

or B PR iBBRCHSERNS MU BIR IR TR eb g
gr AsiseawiminoF §3.08pspadding irfdeheation e decurdbeérin &very two reproducing

£ grdlng unit bl ocks and padding information is
unit $:ded in each group. Thus, padding information

e§i|?<SWHS JBOFI@ Pla a:QEHMm f |ﬁ1%ﬁ%ﬂb|3988tﬁ'!;]3tr|segl Bglrﬁgiag presence

Tha infdrmatiof is recor ach

infornfatloaﬁﬁﬁjlpagjm tocahbnm’mfsrmaﬁo%(i@ham a padidifg \Bfue 370. Padding
' i nf.or 6on|srec ed in evr two recording

ddi, .
prestiRge INDrEEkien 20 JRdGAteS WReHBEr 25, nghdediRg!S RREHRRdaA. Padding
locatich rlrgfg%gﬁgn'%(? cé @rﬂ’l‘éuﬁc'éﬂogé”éf vé’l'idjl‘aéga Aand mvalld data in a

reproduci ng unit corresponds to at
recorobmg)mltrtg:joolm t The qnalddlngAijuecB?rﬁ)ginﬁ;catesi(a padded value. If a padded

rmat i on, can ac] uaII recorded in o . a
Va'“‘? @cg‘?t&f rﬂﬁ‘%'ﬁtadv%‘cﬁi '&@K“O RECERBANY orTeep ﬂ@apac%%aa valye 370.
K bl r
or o Rle 6F theplait) Mlotttond tRE s IRV IUREE 2 joiaBle to extract
validudsdta mewlecarWnQM| bigck. 6 Rm|¢zmedy,1w5@ﬁ4he recordmg unlt block is an

PCT/ KR2004/ |nf rmation |sl corded i n each
eITor (RGP sblgcf ' g} 5 [TAP®S S&?Soﬁ% COReck |3,/$ ok |n a codeword
inclubiing orﬂ%mﬁh%@cﬂaﬂg if ﬂfIQbH%Ibl@rto'o%rfe%? ereedid GO@éWéﬂdgt&‘UP\tammg valid
repr oduci ng unit bl ocks. shown in FIG
dataj tifeoerrars ufntl"@@ﬁmqolw@réa@anr@ porrseledesuch tha‘c oaahdtdaba] is extracted

I f
and (3RemREhlc e i, ekl e, oo, A6 okils almitied, a part
corredpohbifig & wﬂ@'hdtlhﬁfrﬁla'tlén nadesdniasd, withddiengart |RR&IhRR a padded
information 360 indicates the | ocations of valid data

valugwienroladaiigl reparded ivithoutebangéng unit bl ock. The

a%%*ggl%gﬁb“?lé det{%@ﬁf‘éridthg B%g@gg ﬁ'n%rlf!rt]atfogw Ip@tvmg the structure

descﬁb@d%@w the opsratign oh thepdiddidhige Wall wewdad explRiddd in more detail.

virtue of the padding information, the disc drive of

FI1gince the agppunt of @apagement information, which is generally recorded in a
lead-in or lead-out area of the disc 100 to smoothly use the disc 100, is less than the
size of a recording unit block (e.g., 64Kbytes), the system controller 25 pads the
remaining part with a predetermined value such as 00h so that a recording unit block of
a predetermined size can be formed and transferred to the pickup 10. Also, when
data is recorded according to a record command of the host, and when the size of the
data to be recorded is not a multiple of a recording unit block, the system controller 25
receives the data transmitted from the host, divides the data to fit the size of the
recording unit block, and then records the data. As for the leftover part of a recording
unit block which is not filled with the data, the system controller 25 pads that part with a
predetermined value such as 00h so that recording unit blocks of a predetermined size
can be formed and transferred to the pickup 10. Accordingly, the location immediately

before an area where 00h is padded in the recording unit block is the last part of an
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valid data froma recording unit block. Particularly,
when the recording unit block is an error correction
wohomkioseht hough it is inmpossible to correct aRCEMKR2004/001219
in a codeword including only invalid data, if it is
possible to correct errors in codewords containing
valid data, the errors in these codewords can be
lid data is extracted 15 and
meaﬁ@&%%ﬁ% é§H§ %§$ﬂ%gt When an entire recording unit

bl \Wleni parttrcﬁmsmcmmdg umitplotk ispaddegarith agpredetamvddivalue such
' th the part containin

as Ophafisisvam, eSukleroan seocats deemasdndUiaBORQhigsiher o that the
presﬁ%@Bf {H%péﬁ’dé:d (fvafid d285 8Hd ‘?ﬁ‘e L&‘%Bﬂg%f{\‘/%h&l 04 gﬁ& ifVhlid data in a

e structure descr e oper
recording haltd)ls«:k dre inelicatéd, arwvthmvalxlplaf linealid dam)m 2., the padded value;

for eyamae; § GRS fﬂ%ﬂbgseﬁgﬁggta Ol BB A OLIRL LS s, the
Iocaﬁ‘?ér?@vh%ﬁe t\/‘éﬁﬂgiaq-té s iR aSFglfbtr@imj WS bmﬁbﬂﬂﬁ;%té'so%e lotation where

ess than t size of a recor
validedidtbyis gsordeldeinstet reecooding rupitl tdole,Sachdadise ﬂdsrmtlon where invalid data,

for el 08 SbsteatiFaled 1P6To SR el datGaiss BERIdRk i the recording
unit l§lbé€ CREC&%H R I@éﬁlo%%?gfagﬂ Sl éﬁdtlrli\%lla'cfé’fé% #is > recording unit

data is recor accor to a
block:mthmtd a)ﬂocta’(@nhmstto velnich Wabd ddte isweeordbdtdmzj béyolad twhich invalid
dat be recor (ﬁed is not a nultiple of a recording unit
atay Bqer9¢%e system controller 25 receives the data

t rgpesdiié eREnpledrof hﬁp%@ﬁéntaﬁbﬁﬁ Qﬁérﬂﬁlﬁln%@h% bPtHd grés'é‘?\t invention

size of the recording unit block, and then recor
will nonebel gxplaingd nodetaile | ef t over part of a recording

unit block which is not filled with the data, the

systemcontroller 25 pads that part with a 30

pr@R@b@?Hiﬂ"gedfPQHblﬁ”@HﬁBrﬁ%t@Wb so that recording unit
bl ocks of a predeterm ned size can be forned and

t r aPetafaste’tis temainplagyugsetdin Wde dratientNp. 6,3@7,049 and indicates a

2K SR8 Beky RO Bhraliv g 2130 fe BRefi T E1CRE % 38formatc representation
of a @Bnventit¥na? odife0procesd/ KRERNNG 6B, irtha poer fbrmat comprises

valid data is recorded. Wen part of a recor di ng unit

an EQiGelkstes ldbigsmed; aft304 ’pﬂ@dfé‘étéﬂﬁﬁ% maedsapleenan error gerrection codes,

and 3 %prsthﬁ(? c%%?tsgjgg?ﬁg [5 @J cﬁLst%P? L&? ?oqtrfesdsép%é Bg?lsqurﬂtgcator subcodes.

paﬁ@f%&mgrttaFl@s ORbAd 3)¢h tHeeploeess lo@@‘én@faﬂh@' ﬂhds BFB 8luster 516, it is

and invalid data in a 5 recordlnﬁ uni t bl ock
possitigite aallagatedd prastetommined yart @f dhe d'ceatral datas of tipgical address +

com 215 35 paghite ATRLE b BBih SSREH0Ehac Bl 70 or
sector unit which is 2Kbytes long, in order to implement an embodiment of the present
invention. For padding presence information 350 (for example, '"1' indicates the
presence of padded data, while '0' indicates that there is only normal data), 1 bit is
needed for one sector ("Data Frame") that is 2Kbytes long and accordingly 32bits
(4bytes) are needed. For a padding value 370, 1 byte is needed for each sector and
accordingly 32 bytes are needed. When a padding value 370 is selected among some
predetermined values, it is desirable, but not required, to record information indicating

the predetermined values. (For example, if there are two values, 00h and ffh, which
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| ocation where valid data exists in a recording unit

bl ock indicates the |location where valid data is
woeowridsd4i n the recordi ng unit bl ock, and thePComaR20@001219

where invalid data, for exanple, 00h, exists

i ndicates where the invalid data is recorded in the

recording to unit block. Accordingly, the | ocations of

can é?%{d%lﬂ\cggg@r o Csa:i!héiﬁ}a%d'ir{bobg s Yo n%ggﬂgég only by one bit

ch™vall
indicatiegded "Hnd beyond vvh| ch | nval id data is recorded.
Speci fic exanples of inplenentations, of enbodi ments of

t HE shosk dhe A0yt REAGIRG MEEPNGRD fpenatign i ipsgrded in "control data" of
"Ioglgaqtédgliresé& %d?ﬁqu’réjétﬁg 5t Ffﬁgd’%ﬂg/té g&{ﬂdﬁé I\ﬁaﬂue 3707 recorded in

I'S termnol ogy uséd
"contiol3datal 49 "lagital addmes centr@Kiptht 5021 andltioe infoandtion indicating the

paddgvalent a BallooBleOTsAOEA eAapT Hdical AGHTGEB Geaantrol data” 502.
E
Eéféé“ P 2%, PR i, B0 FePE! R PR ateteintied value, only

padditer rr8sénecm rinfarmationoBH@ chéexh bmdesordednd la thls Sd,‘ase the padding
I ndi cat or ubc e Bl%éluster 516 .f " a 5 ¢

presencs pgpa on can b+ erqdn@tghy:ql a rgﬁa §04| 16*9 bytes) as

showi'fh F c&ss Aﬁsuﬁﬁﬁ?rﬁ}r'&%rﬁ bS 1 %@Mﬁﬁﬁn?]@%& hakS16 "physical

p033| e to allocate a predetermn
addrémsf r 8904 dareg'spoindiig do ctd pwdlcalsse@torsoahdothedaibaé one "physical

e R0 RS £51555 T eI e, Mo U 350 Rergsponding to

2 daﬂarfr«c%e@rcah%é moea@@tn e r2B5RMdBAK bRick! he present
i nvention. For padding presence infornmation 350 (for

elanghast, the re(mtdtr@t opittieck pih&naheré infFIGadodibsddRa’data frames,"

. ile 'Q indicates ere nor mal. dat a),
inclufif §ata s 7 o and etstare padeifd meeSREss infaindtan 50 can be
recor%l%@yirﬁ‘sari Nith %sﬁ%‘lioédﬂrégé Y(l\}37ib'()t S1 p4byt esg) @h?onfg 16 "physical
needed. For a paddi ng val ue 370, byte 1'$ needed for
addressss” $66t or and 30 accor di ngly 32 byt es are needed.
When a paddi ng value 370 is sel ected anong sone
predeterm ned values, it is desirable, but not

r eCiPhEldifhg IfforR@ich Re&efdmg Opeldtibreating the
predeterm ned val ues. (For exanple, if there are two

vdndbee stuoturgrfgr reeordinig data is anDESID fprnoso i order to record data on
e S04 9B4412 SRR BTl B FGloN B 1 Wi an "EcC
clusten@ 1atdnidals8’a WISlcluster” 516 is generated to make a recording unit block.
In doing so, information indicating whether or not each "data frame" of "user data 32
frames" 500 (64Kbytes) in FIG. 5 is padded with a predetermined value is stored in part
of "physical address” 504 (16 * 9 bytes) or "logical address + control data" 502 (32 * 18
bytes).

A host can communicate data with a disc drive (not shown) in units of sectors,
where 1 sector is 2Kbytes. For example, if the host commands the disc drive to record
90 sectors, for the remaining 18 sectors, data corresponding to 14 sectors are padded
with a predetermined value such as 00h by the disc drive itself. Since the disc drive
knows that data is padded, the disc drive includes and records padding presence

information 350 and a padding vaiue 370, as padding information for each sector, in
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In short, the 4byte paddi ng presence information is
recorded in "control data" of "logical address +
woanidrioso2dat a" 502, the 32byte paddi ng val ue 3POTIiKR2004/001219

recorded in 5 "control data"” of "logical address +

control data" 502, and the inforrrati on indicating the

paddi ng value 370 is allocated to "control data" of
A i d da " "
loglcpe{gl%giloﬁgéi g-l gtgrﬁ@od%}té ggftgz ié‘ byggne pre?i’\?glrctﬁ]hgdgress 504 (16 * 6
bytes)aiaceordmg’goarpedd:adynpnbsfelheq)reséMm\aemtmn 350 need be

| e Rdbe doss sePkes (a8 igodeeRding ﬁgﬁﬂqg@%egéﬁm%yansmits then to
the é@ﬁ G%I@G, tﬁét ARk %‘?Wéodéag"‘ﬁ rfol/\ﬁwﬁetgéﬁsﬁ FEPJ is padded.
exanpl e, as 16 "physica

e recording unit
Accoadidghys ietiis 68de,dbehespehalild gnfoom]tﬁe s cs d dhee oéthm chs

bEn “THEL st e oA Else Ran ORI T/ Riase! on a disc in order to
mane?g% gﬁpﬁ&duﬂ@e %ﬂ?&laofft anmisc CRide IR Ife ﬁheﬁgh itReldh® no record

uni t ort t he recor
commtandkfroh’i tise: rhum,d the d¢$<ﬁdrﬁrehah;ead2y kahamnes ﬁh@ramotlnt 96 data to be
| udi, ng . dat.a

recolgRE i SHSHUNRR TERINeSeT Bk o J5d BEcHaEn ACRHINGE as described
abov@hlﬁé ‘Eﬁéc aAde e (dord adﬁingzgresencelﬁom% 4Ad a padding value

physi cal  addresses"” addi ng I nformation
togetRet,@sipaddiag énfarmation f@tedah sewors onubetiec.f or

recording data in an ECC format, in order to record

data on the disc 100, user data is encoded with an

erd Phdeiig ﬁ%rﬁfbtﬁﬂﬁRebPode‘iﬁ aOpefdtion sl uster" 510,
and alsoa "BIS cluster” 516 s generat ed to make a

r ¢dGr. & iy strates the)cnnventwnabcnmm@;thmobandahaoaector from two data
r, or_not e dat a

fram RefrMg 118, Shelas idle R0 88 The YatadReh of the disc is

reprodiucBdanPreagehss "tbr@(ﬁeop’r@UU@tldrﬁ cOhM&SY iffdrRané RBstObr when the disc
hysi cal address” 9 bytes) or "logical

drlvear@@r@@sces datet withodtag depsmiyctlga conlrsandwfetb)e hgsthHpsarder to obtain

s SRR ER ARt 156 A DB S e, e

read @& LRits iof rédsrdimepie pedusiiy anit tosksSofrtheeli® ah@ &efdt correction
50 sectors, for the remi ni n&@lS sectors, data

is pederned poHufagots®. ifalatads moorded inhan &L Jormatas Yustrated in FIGs. 5

and 6 r&g&l &5@%@)21 %fﬁe%g)lrﬁfé‘ag‘lrg?m‘? QE@%IOCIRE Sq 42§t{tgfn.e§eoy de-interleaving

rrve nows 1 hat

an "H@@dmﬁbtet"f@'lﬂjl Sﬁh@ldis\téﬂrlvecdbﬂdms pm@ﬁilﬁgépmmceaﬂﬁirmgtlon 350 and a
presence _information 350 and paddi ng val ue 370,

paddixhvalig 3 A9 demaachseeior (glé@ﬁegb@{sd}adqlrpg iformation stoaﬁed in "logical
address + control data” 502 (32 * 18 bytes) or "physical address" 504 (16 * 9 bytes)

obtained by performing error correction on the "BIS block" 514. If error correction of
the "BIS block" 514 is finished, error correction is performed on an "LDC block" 508.
The "data block" 506, which is obtained before ECC encoding an "LLDC block" 508, is
obtained in the same manner except that “19 columns” in FIG. 6 is changed into "304
columns."

Since the disc drive already knows the padding presence information 350 and
the padding value 370 for each "data frame," the disc drive can distinguish a codeword

containing valid information on an "LDC block™ 508 from a codeword containing invalid
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WO 2004/ 105024 PCT/ KR2004/ 001219 "l ogi cal address +

control data" 502 (32 * 18 bytes) or "physical
wadoaesi24504 (16 * 6 bytes), accordi ng to anPCT/KR2004/001219

enbodi nent of the present invention. Wen the host

makes data into recording unit blocks and then

transmts themto the disc drive, the disc drive does

mforﬁ'%ttlohno")&t""ﬂﬁé hithe O'evBR wHBA ?ng?%ﬁé‘déig% ulv\gJ ?%r}tﬁintirh% only invalid

Accordingly, in this case, ost
|nforma$|ond(uweaopaddads dfam:tfrarmh)erandhé isliisypodsiblee to exooredt$ errors in the
in order to

codelagTaE AR BINE comePheaf imheotede s ryRainRGVAnd information,
’[hesélI él"?’@#&*bréh%ﬁebt%dno TIRGO" § tﬁfe%g%ﬁJd‘ﬁﬁné aﬁ@ﬁ'ﬁs gerformed in

disc drive already knows t nount “of
respommtojﬁte a&ptodmtmmmm*emaﬂdeﬁr@mrtherhom,tthqummtte@eahd information is

vansgRltGd e s s e e Pp e BPefG i Pl automatically by
the dwanw.tyak Ltﬁe n‘i@ﬂﬁh’ﬂ@r‘i is @SedPad@.ng i nformation for

each sector, di sc. < Padding Information
Rd\deadwhila,g llQo@rdiBCoatructEreawI&nel Iaushnklagearezmes arranged between

oo P88, SOERE P RS GRS B2 poorced n tre

linkifge B RS eshPIWHeRed SRt B Ripedditded, haindbé C‘utinf:ed repy eﬁi&% increase the
In response to a repr OdUCtI on command fromthe ost

reliallitywbledateh dt i Qt’ﬁfetahla',eblﬂfep@bmddéhai paddiogtintormation read out
fromrﬁg IngIgCti on comTang of t erhoi in order to obtain
& & Hfd&ﬁéﬁ?{“ iY OPIE" q‘?Feé;%Qded in the lead-in or
| e, Oﬂltlsofa tdfereficeCdia@pd o exslamhiy timl ﬁ[bl’ﬁ@htbﬁoﬁfof the present
recordi ng/ reproducing unit bl ocks fromt di sc and

inverdiarer Referiing foirlGo4i aftpear & declusten’ G4 g reproducedathe validity of

ety S5 LSRR P o i 0 g B Gon e frt e

"datebfreehés'S E4nteii aialigdinforntitionnt &FlGeay ishewsaan” BT block" 508 to be
cluster" 510. The disc drive obtains paddi ng presence

error-GErergied inkhissasand a  paddi ng val ue 370 for each

S ' At red
PG ost 79\ RRdC bR=LROAB B Y 6 i rames” i e
“LDO)rBIooIHVSOBaba@d@lr ®®s Cofr@éted] @he Srrby icosecldn ad)istémettansmits data
performng error correction on the "Bl S bl ock"” 514.

corrqspogpmgf 1o $he disst e odata; ameg|' . grigsgegtives pff whether or not errors in

cose e 51061 RAMSSRSHIEL FESY 9, cAle, and when
necelssfny, drarSHhits el iremaining 130Cdhteofatnegs08s pasldingotvalussdwhen data is

(g t he sane manner except that "19 colums” in FIG 6
recofded: hanged into "304 colums." 30 Since the disc

3 Eﬂgen%cfo‘?éﬂﬁ BN SRR I hePERBEARMTeit Br AT HréS5ht invention is

not applied at the time of recording data, the disc drive having the error correction
system cannot know the situation shown in FIG. 4 at all. Accordingly, even though it is
possible to correct errors in the 19 codewords corresponding to the two "data frames", if
it is impossible to correct an error in any of the remaining codewords, the disc drive
reads out data again from the disc and performs error correction or discards the block
as erroneous.

Meanwhile, in a reproduction-only disc, padding information according to the

present invention can be recorded when data is stored during manufacture of the disc

11



t he paddi ng value 370 for each "data frane," the disc
drive can distinguish a codeword containing valid
wonba@rwsion on an "LDC bl ock” 508 from a codeROTEKR2004/001219

containing invalid 10 WO 2004/ 105024

PCT/ KR2004/ 001219 information. At this tine, even

when there is a codeword containing only invalid

[ t [Pr= Y : t: ) and it is
SUChitﬁ%@é@?bqegp‘%‘gdcé@ﬂ%f@?'e@?f§‘92(E’%n'ﬁﬁé@éaéodemr d, if it

i SAgmsdingl ® the poegsent tineentions as rdescdbedralsoveord dist ddve becomes

val i.d.inf.ormat.ion, these errqrs are corrected., Then,
able tp @ﬁfglng%; J@hgi%ao@?ﬁ é@\(@@# agtap@r 28 SRy perrection block such that
ol R Re oot HiTgansy Bhi RRetRTTER Mo SiEH o B8 Mrargrocd.

hoNthougihdai flewt leenbaeiimedtsc iofi ghe gaesentoimvenrtiperfavenbden shown and

ayt tic by the disc dri itsel f, the
descfltipdr htibhbs ebbeetiated ilthase.sliedi B e ariahét gaanges may be made
O O At PRI B P, TRIAIBSPAR, FEH6Pthe invention, the
scopdef ovhigte s deftnas inathelndaimscanditeii equivaleniso | i nki ng

area, and when data is reproduced, can be utilized. In

order to increase the reliability of data, it is

preferable, but not required, that padding information

read out fromthe linking area can al so be

error-corrected. FIG 4 is a reference diagramfor

expl ai ni ng i npl enentation of the present invention.

Referring to FIG 4, after a "BIS cluster" 514 is

reproduced, the validity of 1is data corresponding to

each "data frame" is known, and it is known that only

the first two "data frames" contain valid information

FIG 4 shows an "LDC bl ock™ 508 to be error-corrected

inthis case. If errors in the 19 codewords .

corresponding to the first two "data franes" in the

"LDC Bl ock"” 508 can all be corrected, the error

correction systemtransmts data 20 corresponding to

the first two "data frames", irrespective of whether

or not errors in codewords corresponding to the

invalid 30 data frames are corrected, and when

necessary, transmts the remaining 30 data franes as

paddi ng val ues when data is recorded. If the

recordi ng nmet hod suggested in the enbodi nent of the

present invention is 25 not applied at the tine of

recording data, the disc drive having the error

correction system cannot know the situation shown in

FIG 4 at all. Accordingly, even though it is
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possible to correct errors in the 19 codewords

corresponding to the two "data franes", if it is
wonpasesiake to correct an error in any of the Pem&iR20301219

codewords, the disc drive reads out data again from

the disc and perforns erroiClggMScti on or discards the

bl ock 30 as erroneous. Meanwhile, in a

reproduction-only disc, padding infornmation according

to the %pé(%@n#amg ok 'ice%ﬁg%ﬂ}gﬁe recorded when data is

stored during ‘ure e disc 11 WO

2006¢ot¥Da4ebarvindRanid HidikeAdre invalid taiat isgridded in part of the block:
reproduction efficiency can be inproved. According to
and { he present invention as described above, a disc drive

3%86‘%9 ﬁQE&ng%ﬁin%bitiBH %cﬁl?%trrgjcth%é ﬂi{% ﬁ}v%g? daBy & ihiuded.

ata inah errdr correction
reliability of reproduction increases and stability of

the system can be quaranteed, .5 Although a few = o
erfbodi §96?rdﬂ09eg%$bgan?feiclﬁ}@nﬂi ¥aTEe e dFadsfipguinformation  is
' o I at y those
recorBBh colRRpohaRf toldt '%ﬁ?ﬁ%ﬁg@ﬁﬁgﬁbﬁ&n@de in this

enbodi ment wi t hout departing fromthe principles and

sprit gf the invention, the .scgpe of which is . L

ok | ned e, resRrciicamiethan of B 26 irrplniee pesicigs information s
recordB84okaB8AdM tb*%\??@é%‘l/d?@%ﬁ % i recording

nmet hod, gonprig:c,ri ng: recordi go% re g{rﬁgi%%%&umt bl ock

where invalid data is padded in part of the block; 5

g e A NG R R R W —

recordkdiimtie ré/mﬁ@iﬁbm,ﬁmo@;@_ddi ng information is recorded
corresponding to at | east one recording unit block. 10

3. The recording nethod of claim1, wherein the

o R RN I A AT p—
inforrﬁ’@ﬁcbwdoﬁrfpri@bgir@bdrdih@ﬁﬁ@*nﬁbﬂd?ﬁin@lﬂ%@ir@gﬁlﬁéthéf Rdreq8 davided data in

15 recorded in the recording unit bl ock.
at least one recording unit block corresponding to the padding information.

6. The recording method of claim 2, wherein the recording of the padding
information comprises recording information indicating the location of the padded data

in at least one recording unit block corresponding to the padding information.

7. The recording method of claim 2, wherein the recording of the padding
information comprises recording information indicating a value the data padded in at

least one recording unit block corresponding to the padding information.

8. The recording method of claim 1, wherein the recording unit block is an

error correction block of a predetermined size.

9. A reproducing method, comprising:

reading out at least one recording unit block wherein valid data is included in part

13
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5. The recording nethod of claim2, wherein the
recording of the padding information conprises
woeowridsnzg i nfornmati on i ndi cati ng whet her ther @CTA&AR2004/001219
padded data in at |east one recording unit block
of th:earreesnﬂu@iung block hang aiddalith datd ds npadded iR frem'Einﬁn? part of the
cordln dof claim2, wherein the recording o
recogcﬁ@g LI %‘3? Hf or mat i on conprises recording

| MEIREIRR e \Véiidcﬁéjcd“g)atsﬁa bR BAd A %"iﬁfc}rn'%tleﬂdgc?ﬁ%%r?dlng to the

in at st one recor uni t correspon
paddddeinpalittidat. i nf or mati on. 25 7. The recordi ng net hod of

claim 2, wherein the recording of the padding

i nformati on conprises recording information indicating

a Uﬁﬁ@?e&%&@clﬁgqﬂéﬂ’ﬂdrb@élﬁlrﬁ Qagﬁepé]ﬁ th ?QE&Jdﬂ%numt block is an

unit bl ock corresp Ing to t ng |n or mat

errorgormotionddacikdi ng nmet hod of cIa|n11 wherein the
recording unit block is an 30 error correction block
of a predeterm ned size. 9. A reproducing nethod,

COMRri STHY reﬁr%a%l'ﬁ rﬁ’u@ihcﬁf of %%?rr Qghén paﬁ% %R%H(?B the valid data

bl ock wherein val data 1s |
compies reeslorAorChekpadting dofopnation, tdcerdext tv dormgspoid to at least one

dat added_in a remaining part
reproéuqq%umggk)&xd%rﬂg\ i OB’P%@ %ﬁﬂg%m%{{'%‘“ng the valid
dat a based on paddi ng i nf or mati on corresponding to the
padded invalid data. 5 10. The reproduci ng net hod of
cld.m 9The/\mr@ducmgemeﬂm of algiror®,twhereirk thes obtalmegrbhe valid data

t bl d f
comRdaeEH BhdhSpeitind B R BhlP hR e Bt oo
readi ng out the paddi ng |nformat| on, recorded to

correspond to at | east one reprodu0|ng uni t bl ock,
f riom anlhenfepraduciog reebod e ¢laim dmh whereimtiee obtalnlng the valid data

comér soaié}t%ﬁﬁ’\éﬁ@?%g‘gﬁ@% P g@ﬁr{@e%ﬁ)ﬁﬁgiﬁ"{ r\/‘\{}{? o aj naﬂ? padded data

is in Iaﬁfleaﬁtacbm@medicﬁdegdadltlblodilh@r reFRIdCIMNg Uit 1blc?l’sko6@5rre§1’3’_bnd|ng to the
.. The reproduci ng nmet hod of claim I0, wherein
paddgtg hfamatiam eanghif thesats the invalid padded data, obtalnlng the valid data

excluding the invalid padded data.

14.  The reproducing method of claim 10, wherein the obtaining the valid data
comprises finding from the padding information, a location of the invalid padded data in
at least one recording unit block or reproducing unit block corresponding to the padding

information, and obtaining the valid data excluding the invalid padded data.

15.  The reproducing method of claim 10, wherein a location of the invalid

padded data is used to find a location of data last recorded on a disc.

16.  The reproducing method of claim 10, wherein the obtaining the valid data
comprises finding from the padding information a value of the invalid padded data in at
least one recording unit block or reproducing unit block corresponding to the padding
information, and obtaining the valid data excluding the invalid padded data.
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conprises determning fromthe padding information

whet her the invalid padded data is in at |east one
woeowridsnzg unit bl ock or reproduci ng unit bl oCRCT/KR2004/001219

corresponding to the padding information, and if

t here is the invalid padded data, obtaining the valid

excl udi n invalid rgJadded data. 14. The
a't)r od fﬁﬁorﬁﬁ}%@o l’b?l SORPLSINGiher ei n t he obt ai ni ng
thep }(:RhFCilrﬁW/ﬁch"‘r@B&*d'sﬁﬁa‘% fonslbiRe: ép&’mthe paddi ng

i nformation ocatlono the invalid padded data in
ata ceaigel wnbwh@dsmcmtrcgs tive pickLipahnitcio neeprdbthecdatg inrd tecording unit

ck corre ondi dd 25 inpfornmation,
b'OCkak" s dayal 8 Sl 83?'??%‘5 T fcr‘%ﬁj%orﬂm LR dlpek, and to record
d (ﬁﬂﬂ h i
b dwg;r ei Hﬁgﬁ%eﬁf%ﬁ%#ﬁtﬁﬁg@Wa l’dHE%agdengﬁ df%&'ﬁnstﬂ%s 8ord|ng unit
block.o find a | ocation of data | ast recorded on a disc. 30

16. The reproduci ng nmethod of claim10, wherein the
obtaining the valid data conprises finding fromthe

paiddi NgrHen Feyor@ihy Wb parifisuss (ﬂém‘i '17 W?\\é"f‘eth*heac%iiﬁl%l @ﬁftarecords the

in at |east one recording unit or reproducl
padding infamationcenrrespondingty atdeaatear;mmmn@ngumfmmak. on

and obtaining the valid data excluding the invalid

padded data. 14 WD 2004/ 105024 PCT/ KR2004/ 001219 17.

A 1% cormheNeecapdiag Apparatenai d&sinng7, Wh@kéﬁh‘%ﬁe%n&romh&r}ecords the
records data on a disc; and a control unit

paddifghinfmationecasresioepding o atdea%fdmedretdmd@kang unrt tziock
recording unit 5 block where invalid data is padded
in part of the recording unit block, and to record

paddi ng henife@bt‘tﬁhﬁ@@)paﬁ@lmgaiﬂdwrﬁ hat wh@?em 'tﬁé‘ Qﬂoh@roP'@hﬁ‘ records the
is included . in the recording unit blo
Paddm@daf%m%loagwefwrdmgcwt Blogk.  wher e| n the control
unit records the io padding information corresponding
to at | east one recording unit block. 19. The

r édor diTimg eelmdmguappéra@h@dm Adim Wrenehéreid @hs Ayt unit records

recgords t paddi ng i nformation corresponding t

'”forra?“%mcaim WBEV‘@«HGH@ ﬁ@ddﬁdtmwl@lsﬂatale ipcat lgast one recordmg unit
block" 8F GePrdtl ?Lrﬁ‘tt bodkl cGhak ﬁc})rjrcﬂrr}%v‘f?)e'iﬁé qnfoﬁ%q‘flgggﬁa?ﬁl fye padding

unit recor paddi ng | tion
inforroatian.bl ock. 21. The recordi ng apparatus of claim17,

wherein the control unit records information

i ndi cati ng whether the padded invalid data is in at

loast qRAg FROMIAL GppHtatus of claim 21, wherein the control unit records
information indicating a location of the padded invalid data in at least one recording unit
block or reproducing unit block corresponding to the information, as the padding

information.

23.  The recording apparatus of claim 17, wherein the control unit records
information indicating a value of the padded invalid data in at least one recording unit
block or reproducing unit block corresponding to the padding information, as the

padding information.

24.  Areproducing apparatus, comprising:
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20 bl ock or reproducing unit block corresponding to
the information, as the padding information. 22. The
woecridsmng apparatus of claim 21, wherein the eomkR2b04/001219

unit records information indicating a |ocation of the

paal deckup it ehitkt seads &tonh ems informatioe stoiage Hedium25t least one

bchock or. reproduci nﬁ uni t  b] ock corresponding to the
recoy lpg,p,qgtt?lgq{) where ya 55@5@ f§gmcf riReRars QF they reeayding unit block and
; [ el al j t1-Ql
invallEB8tls P8R 2 ieahing frChf the EBHEhS ditbIGH o

paaldedtroinwsit whidthedlstaing the Viatid siata based oarthe pgdding inf&enation.

bl ock or reproducing unit block corresponding to the
paddi ng i nformati on, as the padding information. 24.

A pr . . .. . . . :
b s
paddirg ddofmatinrafrommfrer imfibrinatiost stoesge mediwmveltich éasécarded so that the

-ecor.di ng.unit bl ock ere valid data. is inclyded in
paddyfy TGl bansses Bratiesstane MRduGoarad St |'s

padded in a remaining part of the recording unit

bl ock; and a control unit which obtains the valid data

ba&ed ofhe heprpdudinggapperetuseatficdaim 28, @berdihehe pickup unit reads the
padc{iﬁé) Enq”ggrﬁlatgc%? ﬁé@&bgﬁgﬁ ];i rcﬁlpgl;d:\?&g? ﬁ'{gﬁvﬁgéﬁ;ffnq;tgqge%fcol}r%%ﬁon storage

mediupd or mati on storage medi um which is recorded so that
the padding information corresponds to at |east one
reproduci ng unit block. 10 26. The reproducing
a ratys of claim24, wherein th i ckyp unit reads .
TR Dt nipHRAUTRE, epRartsr gbddRRn; kat  Wlsreinngie control unit
detetinks i khé 'raBdifg infofrRatieY Whpetifdrahaeeis 8B PANdEd in at least one
The reproducing apparatus of claim 24, wherein the

recoksihirg woit bigakior repreRuaingriuni dlackoearrerporaing taythe padding information,

' r i e re is.dat added in at |eas
and 5 icteTEbaflipd QBB R VB4 By 8RN o e PasioBlidate
corresponding to the padding information, and if
there is padded data, obtains the valid data excludi ‘r;j?
t M8 padifedirdafmaations. steragaf Bleditmoniost ésagwited uracosding  and/or
con{) é%}%ﬁf&?%{)ﬂ#&%i@d/m 20 reproduci ng apparat us,
a recording unit block where valid data is included in part of the recording unit

repr

block and invalid data is padded in a remaining part of the recording unit block; and

padding information indicating that the invalid data is included.

29. The information storage medium of claim 28, wherein the padding

information is recorded corresponding to at least one recording unit block.

30. The information storage medium of claim 28, wherein the padding

information is recorded corresponding to at least one reproducing unit block.

31. The information storage medium of claim 28, wherein the padding

information is recorded in the recording unit block.

16



10

15

20

25

30

a recording unit block where valid data is included in
part of the recording unit block and invalid data is

woaddadsizm a remai ning part of the recordi ng URCI/KR2004/001219
bl ock; and padding information indicating that the

i 32l i dTiekat iaforenation m@geZ%é’cﬂumﬂlﬂ ciifr 280 | @Rerein the padding
st orage nedi um of claim 28, wherein the padd |ng

informatignriaeiudas inforaaiionndicatingaxheiher tereds the invalid datepadded in at

oast P reCAAnH L o Comdbonilia L U BRAUPS EE Ao,

is recorded corresponding to at | east one reproducing
un t block. 30 31, The information storage nedi um of
‘m 287e virkareationn storagei mediumy @f naleidn 32s Weersinietle padding

it block. 16 WO 2004/ 105024
'“for?;%?g’ﬂ%%@ l?%(%iféﬁ@é’%z The informati on storage nmedi um
ofatcdeasthoi2® of vifereiatioh Hrdipatiely rglocatibardfetheqsadde M8Ed data and

nf.ormati on i ndi cati whet her there is the invalid
'“ford‘é’f'ﬁn&éiﬁ%td‘g A vaue P&%@tp%dﬂ@&@'@ﬁﬁ@ unit bl ock

corresponding to the padding information. 5 33. The
i nformati on storage nedi um of claim 32, wherein the

pad#i ngrhe rifformation rstbrageh enedionp bf setsim @3, |Wh§aﬁ§|mﬁﬁe information
added

indicRlingiciogalan S Pagdrd el Sl dssthlp g i sasod location of the
valldtd?ﬁa Pa%@?@ébgd@d A tﬂeqﬁfo"i‘m§§8n %{l%rraé?ﬁn%ﬁlhﬂ{ mati on

storage nedium of claim € I'nformation
i ndi cating the |location of the padded |nvaI|d data is

flndasecon | pcatjqon qf lid data | ast
Yo, doHe st Biee PRI b ayborein; B ingmagige: indicating the
I t
vt Aot Plads 528 Whd St Bhof s Vel defd st recorded
on thegnfarmatian|stenagedoeadiuon of the valid data | ast

recorded on the information storage nmedium 36. The
recording apparatus of claim 22, wherein the

| rgeor ”BltHéDdediﬁinfﬁj atLIsth b%ﬂt QQnMErélﬁechngﬁﬁﬁgH\&gtog indicating

data is used to | ast | ocation of the vall
the lpeation ob the peadded dﬂiat iseused & Miadi arast wcatjionnefdihenvalid data last

. r.epr Ci N aratus of claim24, wherein
reCO'{éépoo}\q@tei'ﬁﬁ"ﬁ%@@a‘%’%@ge{nefi%%t| on of the padded
invalid data is obtained fromthe padding i nformation.

37.  The reproducing apparatus of claim 24, wherein information indicating a

location of the padded invalid data is obtained from the padding information.

38.  The reproducing apparatus of claim 37, wherein the information indicating
the location of the padded invalid data is used to find a last location of the valid data

last recorded on the disk.

39. A method of managing recording and/or reproducing of valid data stored
on an information storage medium in unit blocks of a predetermined size, comprising:

storing padding information with a portion of the valid data to form the unit blocks
of the predetermined size during a recording of the valid data on the information

storage medium.
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25 38. The reproduci ng apparatus of claim 37, wherein

the information indicating the |ocation of the padded
wonvaliosh2data is used to find a | ast | ocati on 8CTHR2004/001219

valid data |ast recorded on the disk. -39. A nethod of

managi ng recordi ng and/ or reproducing of valid data

stored _30 on an information storage nediumin unit _
bl¥tks be @?}P@aeﬂ?’ﬂ?’ﬁm @4"1%&6"1:@!&@1@!%& the eaddipg information

' ¥ j U rited lid data
compSes SR FRUURD Micrheofi Bt ogRlnk bookd' ('
during a recording of the valid data on the
i nf or ion stqr medjum 17, 2004/ 105024 . i
P KRoTA PR RO A2 S, HASTE 816 $104n 8 hewpading information

comySr'iE%s_sét%ﬁthhef%%&ﬁn@. ?rﬂgtibﬁ‘fvﬂfﬂ@b'ﬁﬁrbf %We'sﬁgﬁ%igg group of the

. storing the padding”infornmation wth each unit
unit idodks. The net hod of claim39, wherein the storing of
t he padding information conprises storing the padding
information with each of a correspondi ng group of the

ung4 bl el i 3 | ‘ :
5?4 o%'i ngﬂ%%eggggaoggﬁ ?1'3? i3%f &%‘teﬁoﬁidrﬁ%glggvn\gﬂl?egaaaﬁg information

compyisesi sigring éheppadding informatian with evary teoafihe waitdiodkse
unit bl ocks. 43. The nethod of claim 39, further
conprising: encoding error correction data according

t 3 he ™ hfbtsGd 8f cibim 49, er’fWer%w'i‘;S’r@si?%: clai m 43,

wherein the storing of the padding information is

s tasicedingegspecamectoncdataragcotding éo ére valikcdataect i on
data. 45. The nethod of claim43, wherein the storing
of the padding information is stored after the

enpodi Mhednetied 8f ERIMME, vttdreNtHéasBring bf4Be pHAfing information is

met hod of claim 39, further conprising: indicating a
storegrheferecibesgnaasging atithergrergasreaiionatataor r espondi ng t o

each one of the unit blocks. 25 47. The nethod of

claim 39, further conprising: reproducing the valid

datsa f rine hieghodboERwhi 43) viiere RO BB HHEA1ERE pAdathd dformation is
t he padding information stored with the valid data.
stored after the encoding of the error correction data. .

46. The method of claim 39, further comprising:
indicating a presence of the padding information corresponding to each one of

the unit blocks.

47.  The method of claim 39, further comprising:
reproducing the valid data from the information storage medium according to

the padding information stored with the valid data.

48. The method of claim 47, wherein at least one of the unit blocks of the

valid data comprises an error correction block.

49. A method of managing recording and/or reproducing of valid data stored

on an information storage medium in unit blocks of a predetermined size, comprising
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48. The nethod of claim47, wherein at | east one of

the unit blocks of the 30 valid data conprises an
wenomriosasr ecti on bl ock. 49. A nethod of nanagPam/KR2004/001219

recordi ng and/ or reproducing of valid data stored on

anreceivingrat comnsina teecordi datai of arfirst Bizecks thé iAformation storage
&rﬁ%det erm ned size, conprising 18 WO 2004/ 105024
mediBi; KR2004/ 001219  receiving a command to record data

of i . e bnf. . o _

Pl e S 4 L TR A1 I it ok oo

secondrbize ahdr etovingi tiye wiivitlet)! dates oof tiee inforavadionl 20ragd medium in
staring the di v,%:ged data on the information storage

SUCCRERY & ArPRIaing iy _E’Qg?;ve recording unit blocks; formng
a fHoRAR Q‘?ém%ﬁ{c{érgibrﬁfn Bf‘@e?ﬁél% Wﬁfcﬁg?&%eﬁot'"?&%ﬁﬂgﬁglss_econd size of

t he second size o one o e recording uni
one ainttheseooidigg pai diloaks; ahdr mati on with t he renai nder

orti.on of, the.data t.o forma conplete recording unit
b IRn G PaddinG dafdhiativn oty 5 | ENTINGE BPLIC ob ihe HBta to form a
_ : : . : _ . TRt
com{Be-aRhiniu BB 16 SR Epnpisly WAHER LI cata an
the paddind informatiompodndifogmatien deiragé moeditie | nf or mat i on

storage nedi um according to reproducing unit bl ocks.
15 51. The nethod of claim50, wherein the reproducing

urgg. bl | i . recordi ng unit
bl ock. g%nﬁgéﬁﬁﬁlggﬁég’ ?frg?er{wcg?ﬁéﬁggei n when the

r gppratlusingy thei tdate otrekm 2be c infprmaticn t Slerageldinegium according to
idwforrmt.'tgpcgnly the remai nder portion of the data is
reprg é"&@d'ﬂl’&' O%3sed on the paddi ng i nformati on. 53. A
recordi ng and/ or reproduci ng apparatus, conprising: an
optical_pickup which records data on and/or reads the
détla fridid m@ﬁed & elaim 5Q.5vherdimtioe meproduckigounidlock corresponds

to ot JRA e B ulaf BRL R - opr oduce the data on the
surface of the information storage nmediumin unit

bl ocks of a predeterm ned_size,
2 The method of claim 51, wherein when the reproducing unit block

comprises the padding information only the remainder portion of the data is reproduced

based on the padding information.

33.  Arecording and/or reproducing apparatus, comprising:

an optical pickup which records data on and/or reads the data from a surface of
an information storage medium; and

a controller which controls the optical pickup to record and/or reproduce the data
on the surface of the information storage medium in unit blocks of a predetermined size,
wherein the controller

stores padding information with a remainder portion of the data, which is smaller
than the unit blocks of the predetermined size, to form the unit blocks of the
predetermined size during the recording of the data on the information storage medium,
and

reproduces the data from the information storage medium in the unit blocks of
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wherein the controller stores padding information wth
a remai nder portion of the data, which is smaller 30
woOheo/obe4 uni t bl ocks of the predeterm ned si zeCTKR2004/001219
formthe unit blocks of the predeterm ned size during
the pradetesminat] sige @iccottinglta theqpaddieg infbrmation storet! avitkgihe data.
‘medi um and reproduces the data fromthe information
storage nediumin the unit blocks of 19 WD

2084/ 105@@4&8593{’(5&%@%W%ZMerélhethErr%‘?ﬁé@Hg? pﬁﬂqﬂe&ethe data is

according t addi ng i nformation stor

reprathuced Mthﬁw@adxbp@nﬁousatmn il discarddd. wherein the
remai nder portion of the data is reproduced and the
padding information is discarded. 5 55. The apparatus

ofsgl ai e aﬁpé\fa@u§bf‘clbﬁ‘ﬁ SQaMe'rﬁn%é Qf\ﬂq& W ER6E %&‘Fectlon data.

data. 56. The apparatus of claimb erern
paddi ng information is stored in each unit bl ock. 10

i malTORPPRIlEs AR Siu gt enting fobemagen is stored in

each it BIBBRI at us of claim 53, wherein the paddi ng
i nformati on conprises 15 identification infornmation
| dentlfyl ng the data which is padd| ng i nformati on and

pa di ngfh%:a%%ﬁ f rorlregél ! naythleorgac}cjlng mfforma%a lon is stored in

every other unit block.
58.  The apparatus of claim 53, wherein the padding information comprises

identification information identifying the data which is padding information and location

information identifying a location of the padding information.
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