TI TLE OF THE | NVENTI ON RECORDI NG AND/ OR REPRCDUCI NG
METHOD, RECORDI NG AND/ OR REPRODUCI NG APPARATUS, AND
COVPUTER READABLE RECORDI NG MEDI UM STORI NG PROGRAM
FOR PERFORM NG THE METHOD CROSS- REFERENCE TO RELATED
APPLI CATI ONS [0001] This application clains the
priority of Korean Patent Application No. 2004-11073,
filed on February 19, 2004, in the Korean
Intellectual Property Ofice, the disclosure of which
TITLEIGF THEGRYERTAESKed herein by reference BACKGROUND OF THE
I NVENTION 1. Field of the Invention [0002] The present
RECORDENE A0ID/OBI Rt RO DU CINE iMETHGED(RBOOB DG ANDIORIRERRODUCING

APPAREER N PO e SRR heta B iesT S RBhE procram

recordi ng nmedi uMRGR GERFPRMIDIOTHEMETHODer f or m ng t he
nmet hod. 2. Description of the Related Art [0003]
Recordi ng data on or reproducing data from an

CROSSRBFRBENOE K2 BEAJEERAFRUARUNE as a hard disc (HD),
a conpact disc (CD), and a digital versatile disc

(00011 DMiRls agphcatRh 8 thel fhiori & fetin mad ABEIidaﬁon NiBe2atai 11073, filed
Is referred to as a recording unit block or a o

on Febragiy d3ued Wy INUAe (optagdriellecayp! gfcrp&ﬁy CHteetri HRFIASHER i is

incorp6@tddetdréin By asFe@nE®r occurring when data is recorded or
reproduced is an exanple of a recording unit block or

B ERENAIIENENTRAL S Sakoyt es and aKbyt es |ong.

dftﬁehnﬂﬁh &gé&gﬁponds to part of the error correction
bl'ock i's desired to be recorded, neaningless val ues,

[0002P U%ee}ﬁe&qhmvéﬁt%ng‘gggg t4 9 dlshearleBe .aﬁg;u%ﬁ{],go gfre%cﬂgﬂg and/or

error correction , that 1s, 60Kbytes, "an
reprodugipg Mmediipd. poeEsding AnHPIFEProdycing pRRAIRIE® ande emryter readable

recordfQ h@ilirn @foriay @GkodrBmBi SdHdpmlnyg thambtRh. the bl ock has
nmeani ngful data, a disc drive reads the error

CDr DesdripBdh & the Rerfsh er f orns error correction.
However, then though error correction of the

[co03]me dtdcogfing datdby bespraingind dbia ficsn poBsirblaton €bfage medium, such as

[ f d i, ncl udi he.. i .
e R T e
Dredetiempip@ds uipise Tardintt feereenedeo es B oecocding et block @fa tebaducing unit block.
An errglnédnre%ticﬁ{ 519&k f%PE(Sr?e%Ehlié)Qn inrcg)rcc!%cbr?'in& when data is recorded or reproduced

is an example of a recording unit block or a reproducing unit block.

[0004] When the size of an error correction block is 64Kbytes and 4Kbytes long data that
corresponds to part of the error correction block is desired to be recorded, meaningless values,
such as 00h, are added to the remaining part of the error correction block, that is, 60Kbytes, and
then recorded. |

[0005] In order to reproduce the error correction block in which only part of the block has
meaningful data, a disc drive reads the error correction block and performs error correction.
However, then though error correction of the meaningful 4Kbytes long data is possible, error
correction of codewords including the remaining 60Kbytes long data padded with meaningless

values, is impossible and therefore error correction of the entire error correction block is



i npossi ble as well. Since the disc drive cannot

identify which part in an error correction block is

nmeani ngf ul data and which part is padded with

meani ngl ess data, there is a problemin that the disc

drive tries to performerror correction or data

reproduction again, or despite the presence of

nmeani ngful data in part of the error correction bl ock,

finally regards the error correction block as an
imposéible @& wellhiSincaithaldibe divet @ast |¢éra1¢}ewhndt partinyan errax cdaéeion block is
meanlr(ljgﬁgl a%?zil(l%i \gﬁaﬁgs%gs:[%a%g%?w 6n% o eQ gatgatkge I%B%%b?em in that the
disc dnvertries to {edlo06 rriveemsioiidregr daiﬁept@@uemn ageln 61, 3Bpitede@ presence of
meanuéé?ﬁquea'tap% Spta?trt%f qﬁ] (;%gglrg I({))?%Ieoﬁ‘é gﬁd'%'ﬂ Peg\éhﬂqu gﬁ&oéyn%gti(gn block as
an errrn (T emmwmmmmen@t oaly iy @Iﬂ@tBIF@WO@-fCtIQIIDQPBTBUQTC legt also in a data

Aaleyral ity of
mMamﬁﬁﬁng%%%@éggﬁéHg%ﬂﬂgﬁﬁﬁ% ﬁ H% each bl ock
|nclud|n? address data, are arran ed in one physi cal
'

[0006]c| (Maaswhilgy La§. ﬁ’ﬁe@w%&Aﬁ?fg)49r§ﬁ¢fﬁ'@ﬁﬁ%rﬁafefré€éﬁ%ﬁewtewéwg

encodfgt @lei%Sése@fe‘éﬂh’cﬂé‘ﬁ fofEHBHING QEfaC G In@?le@@m@e@éd@l% a plurailty of LDC
i ncluding address data is perforned,

blockse gaghaileskgncigding usar date. epde B rq{@y Qfsbélfstm%tqrgjubcode (BIS) blocks,
each m&kfummebbado?@ésafaw 3k biRarlgetin dne pHysREI BavémMg af MEHNNBg

| fl Fl IS :
mannd) gt FEREEE b BT ST RS BFROR G T 2 g ducing aderess
data id periefrhed\and ghemaérl‘mdorraﬁmo fofl b bpck o caningxaaplaa of paformed.

t echnal o errln o FIG 1,
Referrig8 P P LSRR WiV SB ST EL SiPhe & host
and an application, is divided into data frames, each
[0007] r &8 T sraveterevcellidran &xplaiginglpyteding ddte by aviinjerdbavinganethod
t ged in 304 colums and
accomgr%%@ afn%rxgﬁ'ﬁge g2 %n%ﬁ@haﬂ&rﬂé%wr ow parity data to the
a block 12, an LDC block 13 is fornmed. These LDC
[0008lb| é%ei%mn@thF'@ Tatseafad rereivsd o) 4 pECRSHCN BB Pasteand @n
appllcét%%@ﬁblﬁdrlﬁtb R frRd, @acrmslrﬂe &E@@h v@th S448 + 4)4byteﬂéhl1fhe divided -
cl uster di strj CC parts

fil of
user dgﬁ%&gm@a@ daip G’&%Cé 13@ rSEQedz'ﬁ 30? 69‘651“"3&“? SP E‘HYS e{\df‘dﬁ‘ é’é@ddmg a32-
row padifddet® i the ldatkatieck1i2, eebTrgstkbg @fdn@@@r mhm DG beBRAT Rare

h | )
a"ang?s'%P%f%weaﬁaﬁ‘do%%ﬂ%ﬁ?%i?"a BBl F TS R E T Ahfer ga. This

ECC dstead 4 idHistribogtl cafill BAGrpasts ofra poyridaotiustait iaodtézcand t he
physi cal address 16 are conbined to form an access

[Oooglg;?‘ﬁtb?/ig% aat%gre%g agcg g@'gn)?é 8 1%%\9§1b|n-‘£g %leré ?dl%%?%%% a{rﬂe arranged in

he "access
32*18 Bytgs bApbksices afidresoratatet] tommyelcal IS aibook e MBianés arranged in 16*9

| .
o ARCOB B S BLE1 18 08 ACPAES 1 B o
an accggs bippls 16Pf heolynRnspe sws. cTh@Qttée B&F@@ Rardtp datphieaddegyio the access
block ﬁﬁ@h@% B?Q%I&QHB'@]‘O%%‘ ?N&%@I@Wo%@é 'I@Qrebc‘! {ang%@g@a@i’sfluster 19

physical cluster si ca
of 3 columne I bW 6 The RES P'gsfﬁb*r%éd“str'm | tolfiy) BAY palngina gl the physical

clusteitfbek 20. Then, by adding one column of a synchronization bit group te the physical
cluster block 20, a physical cluster of 155 columns*496 rows is formed. Thus, by arranging data

in a manner of interleaving as presented above, the error correction capability is enhanced.



in a manner of interleaving as presented above, the
. error correction capability is enhanced. 2 [0010]
Meanwhi | e, when data is desired to be recorded on a
recordabl e informati on storage nedium a drive system
records the data in units of clusters that are
recording units. Wien it is assuned that a cluster is
formed with, for exanple, 32 sectors, if the size of
sectors that should be recorded is not a multiple of
[0010] 32 Methehitl, when sytatiedegimddo be rezoried wnragleesrdalge dtfomnstipe storage
medlurp é( SI’I J S\{g}én]i te%lhlt%s%]é Eéat? L Ltuﬁtg O‘F l:ng %%rtﬁét%rgiéjc% rﬁfgtirﬁst When it is
assumad thar awhister a:isaft)anedswrﬂeéwrree(dﬂmle Ié seddedf the sire ija@twdhat should
be recérg?@isqwgtrﬁljlt sﬁé B%dyher (ﬁ‘%r gr%gmgﬂlds Qoh& Waqﬁl@e@s sectors to make a
I nfornma

tors that are not
multiplephit obthe clugtstr e‘ror(ierhtatfit the clystar ungrasdhemecaals dhecdaip s)
for exanple, 16 sectors, are recorded, the drive

[c01 1]Sy%ts%WE&aQ§ta% Gdsitedl & be écﬂﬁe@ﬁé’ 0 d;ﬁdétéﬁan %Q;q:ﬁs%r%lready recorded on
including the 16 sectors to ded or ug:ate
I

a recordpbiginfopnation tegs: Hreede serem tihﬁf R NP BTha Clyplsrdingt is, not

among-EH@ B2 séé’coxtsl)“f& éSJaHﬁiee 16 sb&tBrs1BreTOE3rQES titeGiveaTstem rb@ds a cluster
r error correctio are nodi

ded or ug at ed ﬁ g ed
formeq \ﬁltr{ %s%qr H@,t %1 5@(3@36% bgpd@qgeorl @tteﬂmrorﬁéa nd stores
them iaelinkdtBA, merh@gEThET, inMhisheldshe, thél‘ralséd;tﬁlg cfb@wécﬁt@ﬂﬁﬁﬁide@bﬁupdated

ser o eI 2 P b iearB S FERTE Ul ar i g e
togethérafitratlel edrhaining ri Gesterso fret dreodddist @re EC@ clubter ned crodaletde This

procesla 23; 2 % 9 %a a%rrﬁ {errﬂé ugk C(;JI'S r‘(k].' tgg EoeJdlérg Pll%%sﬁ of the cluster

I'Ve, er 1's reco ani tre
in the zphtylslalajalmfardrwtree storade médun| ifi Bearustes idedtalefacties, thehauster is

record%.’i #bsérﬁ Be:l\tﬁ;ar[ﬂﬁ‘sirc?l%d?% s|f tﬁ@&h&&ﬁ%%cﬁwﬁ{e Jlué?éc/[ i@recorded in a

mana Write oncé recor
replacemé i cchugtar @M a defast a@ea@mﬁnﬁ metfmdn de awrite PRy resording lnformatlon

storag@g'fgm i, %QICQWHY n§’§ | GRrmki38 ofl léit:@ lthe aué’i@r' iR bR futd ﬁadded or

S recor In a rep acenent cluster
updategys E?@P@@ﬂ "p%%té%@m@@t clpgeniz) defert spsestinon for addi ng
data to or updating data in a cluster in which 16
[0012]S e Ph@pSraAibR forldHiRg ditalt6 ©P LRk Batahe 2 GRker &1 waﬁ ms eeéwrs are

T R, S
detail. Mgbeh aeshdf qpemﬂohgs ;ﬁn’rﬁb@laédi i a’lreﬁﬂnglfS/@vrMﬂ'oeéss it et} & add or
t.he ectqgr.s, ata a recorain [
upsaie VG2 pSFE Fadar ARrcliy B FiBaR VP R ERL RIS RbA et in en
internal emone ren, ermrroen‘tad:t'mn obthet BIS oBIsEérer first marforraed B then error
t

correctpq%uté‘?ﬁeﬁec%n% rg%rc 2 se %(5% of%%re{a%%tgrfgrg?ef%g ﬁi{@a F TRE. l{ R correction

of the ECGwjuster lﬁemcrt@ncmsﬁtlbd‘(el remairdfg ttheeck@e extludingthe 6 semtors desired
o 6

to be aéggdt? glf@oglkéagl I;;:Jie}g‘uof ?%Péggéc@g%& gndz ? Bto%T ?1% mﬁ'é%r&ﬂhg?e (%%g délSlred to

be added or bedaietioens. aTm‘ﬁr isbeernsirvalikdain maygnetuhmcte@tlatrwew regaining

sectord, @nd lﬂ%ré‘g%e&ré?rc %%lﬁ(ﬁ b&! E%r‘forlﬂ% ?uEI!ySAP(?o‘?aHgﬁ ity t%lié é%lse ifitis

data may I nc ude
not known whether data in the 16 remaining sectors is valid, the dr|ve system has to access the

cluster on the disc and try to reproduce data again. If the cluster cannot be reproduced despite
this retrial, the drive has to report an error message to a host. Accordingly, useless operations

of the drive system inevitably occur in this situation.



sectors, and therefore error correction should be
. performed fully. Accordingly, in this case, if it is
not known whether data in the 16 renmining sectors is
valid, the drive systemhas to access the «cluster on
the disc and try to reproduce data again. If the
cluster cannot be reproduced despite this retrial,
the drive has to report an error nessage to a host.
Accordingly, useless operations of the drive system
[0013]i n@wct mithig caes, uirthe drivensystesn tsuaforrosd w@etﬁ@ﬁﬂ@]ﬂat&lisme iBreectors is

. hi i f d
v, 48 B8 g 08 FEA T A BRS E SREHIED
or updateehd Bew €at@aiimithegl Geectors withaut unmaadesshﬂlyttnmgjtprrewogwcaha again or
reporﬂﬁ@ ap & %ﬁ"gr rg:g%%gg % thehodP q%v?evtep% n@g ngﬁtﬁtq{nbﬂn mgtheﬁthg data inthe

unneceéssari

remarrmgmaqsemtors rse@tdithe grc@abreiryrtmt trrﬁsersfagsestem rteﬂe’dh dus as an error

mcreaé&%‘éegs 'a r%%@? Ft‘hé Errérstoﬂg&rolﬁ"hgg% Mﬁ@é&'gé etshe data in the
mal ni ng sectors 1s vall e pro ablllty t hat

the drive systemregards this as an error increases
SUMMARY QE TAIE @SMENTIONhe error correction capability

decreases. SUWVARY OF THE | NVENTI ON [ 0014] The present
[0014]i nwaetpr@@np.h%ﬁtrdeer@rcreecaqedcbraigg andbprepfRiatiag wadtings, a recordlng

a rec rdrn and/ oduci ng appar at us
anlor R BN LR AR B <GB R LS P o B Bferem
for perfddmirgahé ateticagn Whizh e icbeiiming wietiedr daa is anédardingignit block of a disc
. . ther data,i recording unit block of. a di i S_..
s vaid) e Bt ie roart e B SEEHEAAT P Pidec dn I bt sdeoRl atdatgns of o
drive sgstetnhage gresentied ang ttet @dyr copectahicapabildf isampavede system
are prevented and the error correction capability is

j001 5]i m;\r 9&%91% te 99 é?%ec’?‘gptﬂe ?r&gntt iRv gr?SaO@a% r&@arﬂﬁ&%ﬁ%d ucing

a recordin an reproauclt n
methog G%P“%SWNW@I an #iyintsmation fﬁ?@’rdri‘ﬁtm%ﬂlﬁrﬁ @derqrritﬁ@ URfig Blogifrin which

rnvalrd%afae s ‘E)'éﬂial’l‘}gpéﬂ'di‘eﬁ & r8&dind theWbddfding Uﬁ'i‘r’@l:bl@fr&ﬁtth'"e information
partial |y padded, or reading the recordi uni t bl ock

recording gREAHE: ?rﬁiﬂtﬂdﬁﬁ’ﬂq GHd Fé@df‘%‘i’?gﬁj A ’Gﬁ?rd@ﬁd’“lﬁ P&k PAgRd on

paddingahfofnSRhandidttihy 8 tHeinbdng daRCeNdiuded iithk rddoRGikg BAsKEckK.
on paddi ng information indicating that the invalid

d
[00161) o 5 bt PRGS YA g YAl PO i i SeoP oK Mvepe
updatedeegardieng olerrdr cotredion i gathef thep-dair&rdg uegawdk gssrahe paddlng
rnformgtfor%r{ |800r ﬁr?n%:glt@% d%ga excr@&g&jg% eﬁc,rre&)r di @&jre# @gﬁe r?aﬁ%tdlng unit
block idatvalisatbudi ng data desired to be updated in the
recording unit block is invalid data. [0017] The

[0017]UPERLIY geatm‘ dr i \)éﬁ\#j 'eri?drﬁé BinBBYe: 'p'eFfl)quﬁgE oG o JoPEBR D the

error corr ctlon 0 record
recording infidlasly inchslingetbiel padpingintsrmationy ﬁenftfmrrrgrthaﬁdaga ighding the data

desired & B @ihetth Mok feRS-dfRLRIt block has invalid data from the error corrected
padding information; generating a replacement recording unit block by padding the invalid data
with the updated data even when error correction of the recording unit block fails; and recording

the generated replacement recording unit block in a replacement position of the medium.

[0018]  In updating the valid data, data desired to be updated included in the recording unit

block may be updated regardless of error correction of the invalid data if from the padding



desired to be updated in the recording unit block has
invalid data fromthe error corrected padding

i nformati on; generating a replacenent recordi ng unit
bl ock by padding the invalid data wth the updated
data even when error correction of the recording unit
bl ock fails; and recording the generated replacenent
recording unit block in a replacenent position of the
medi um [0018] In updating the valid data, data

|nform§@<§1 iE %dcohﬁrrﬂ% tH@tdeaﬁ@@ dete bxtiRShd dﬂaté Bésileaae be upgatediintthe
¥ g@ dat ed Qgﬁf%dles grror correction of
recordtrlgé-”]‘trﬁf%q r‘ée"ﬂ i gnd ipyaligdeiaeaTs dﬁ 4 information it

is confirmed that anong data excluding data desired to
[0019)pe mdmﬁewhg oF thdrealidraacomey ingludai gerfotroinly ermeatarckctiar of the
record?r}r;;';gur{i,tquq "a%l{@tgﬁlﬁ%gﬁ%ﬁ% drr%%%?# gP?]ﬂghggqﬁ?tb\lfgp@ datg gnél) invalid data
are indwﬂadenﬁiatarexomdmb ¢he dade dedlieddo baiupddikd okthe nedottinggnit teck from

addi 0
o rBE G R NI B0 00 otk 0 Al o
updatidg sateettstred toereugdiateddn ihe rebarding coit dlonlg evar Whetﬂ @ok chreation of
: r.Qr Iy ’ [ :

the m\Iratle]gldgt%eh%g % %r égrgc}r %ﬂor@%@‘%{&ﬁé@%&& ﬁéc&ﬂ?&g?%ﬁéﬁd@&t@g bfbek in a
replacgeent pagition Oif)@eup@awed in the recording unit block even

when error correction of the invalid data has fail ed;

[oozoﬁn dAdc@ﬁ)‘ﬂ{djtb%oﬁﬂ@?a%ﬁ%f@ﬁ@ﬁre&@rﬂ'|rﬂﬂéﬁf@'ﬂftherr§%q{r§&uﬁkgj A9kt
cenment position of the nmedium [0020

a
fecord)&@c%}déﬁfﬁﬁpff)%w%ﬁﬁ@f) d ingheing: witingen ?:ﬁ DigEmationgeprdingnedium a
recorcﬁd'gafrﬁt HiGckih OMicH @tlafd Hathads par@QIRTHALAEH, an fUa_@fngﬁﬁ@fé@dMﬁ"lgﬂﬁlt block

.ncl udin iting on.an infqormation record
fom S RGP0 (o0t AR SELRBIR he S Erinp FRESY e el ok base
on paddingiiafdrinalidryinpiastthgdhatare mealii diga fshecilicegion tHengcdrint unit block.
block fromthe informtion recording medi um and
[0021€ ghﬂgdlﬂw?\%tﬁgaf Ih%ﬂ&e-:\}? d% CE} ! n %ch? {o tng rc.?c(r‘?\r/dérlwqa%ﬁtﬂa ?c% regardless
of errqr §onrrmﬂou dé datanf theeecwmdiog dinit glouin if frobyl tbe kaddi@D@ddrmbticon it is
confirrﬁg@{hggdéls\é[xgé‘é Q%Pétg%egﬁé’a tg%taaadﬂaquge ?éézg?o(#n ttth k 15 invalid data.
recordlng uni t ock regardless of error orrec

ta of the recording unit block if fromthe
[Oozzba(ﬁ'ﬂdﬁ@ newf driaatay dirlyde: perforedersrianearredian ofiteecording unit block

includ®y @}Hélﬁgcﬂ%gdﬁfbﬂnﬁ%‘ﬁ‘ E&ﬂrrﬁiﬂg eyt ﬁﬁgﬁ?ﬂddté‘ |strQ€orBé°cPWaddo@@10n excluding

unit bl o is_ invalid dat [0022] Addi ng new data may
the positjen lﬁu%h'c'b@?tﬁésr‘i‘ﬁﬁ‘fﬁd m%@dd@ar"a g‘@trﬁﬁﬁfd'ﬁﬂ Uﬂﬁelo%ﬁamdh@ngrror

correctHil ﬂadbln@%ﬁornhéli@h%ﬁrﬁﬂathb% rBReSHnht |réb‘ogf Hntocﬂ@ck by paddlng the
rde in a

that invalid data is rec
ivalidGR Wl K et ST AR S0 GATEHIOR 2! Movecasbay HBbog B failed
and readdingd the géheated capisieng:ntficbrailgagit tidorNf & ReblRTefr@int position of the
corrected padding information; generating a
replacenent recordi ng unit bl ock by paddi ng the
invalid data with the new data even when error
[0023k orln edding newfdatah eew deiarmdiynioe ariet! ththeakcedidiag Lait bledk regardless of

error correction of the invalid data if from the padding information it is confirmed that valid data

mediuf

and invalid data are recorded in a position excluding the position in which data is desired to be

added in the recording unit block.



and recording the generated replacenent recording unit
bl ock in a replacenent position of the nedium [0023]
I n addi ng new data, new data may be added to the
recording unit block regardless of error correction
of the invalid data if fromthe padding information it
is confirmed that valid data and invalid data are
recorded in a position excluding the position in which
data is desired to be added in the recording unit

[0024p! Gﬁiﬁmg%e[mﬂﬁh?lé]'na@\dfblu‘ﬂﬁ ﬁ@%rdﬁig&erlﬁ}éoﬂrét&bg@éihe recordlng unit block
ctio [ al

et S G B o LS L by i
positidhtextludial ittt plasitnam dhich\data iel ddsited tabe atesindiesl recnrdmg unit block
rom G S GA BT TG OF UG Rl A Bl Gk T giplock by
adding fhe newrdata odhe em)e:nhgomﬂtcbimtgt gveh eshemerrongorgetiaT aitthe givalid data

has fal decf gn§ ?enclt%ﬂélng? él%gedurgé)l% :%Fé)nq lfec%Ydlrﬁfgrq Qgckt |R%rrgSI\§’cement

positiana trecthidinmof the |nvaI|d data has falled and

recording the generated replacenent recording uni t

| ok t
0025 id ﬁllpé P {RPFelrofnPyd B MR B b d VR4 3 dat
e S bt ey eper by ol g e s
recordulMqréwm@mgeanp@r%wowle@ag aﬁ \u@tmfre@@@@ w@t wgtmrﬁjve@iafdmg unit

block fn%ﬂ@‘ﬁll’l%llﬁgja@ao@%ﬁiah‘yg ddeh UsH AYinfRmatidrd ﬂe@&/drnﬁfkﬁé% or reading
unit witing a recordln unit block in which inva

the reqhagiE DS HAR M1y PIRABRE GROTSAOI T Gy PopsE G g oling the

wntmgmdu.agnn@fo WAl ld dbfaen fh%&@d&cﬁldjuﬂg uu.nbrbclbbﬁé& ohiraBdihg iformation
n an uni t

inaicafygy RROR G 8 PP e diE e Mgt Hkopdnt & val i d

data in the recording unit block based on paddi ng
[0026] nfAmcowmiingdn yei siidlianathengspehadf thdpresent ddviedtiahatiere & prowded a data

ecod LR S B SRS GNPt DSl DR 86
informehaT ecorslingroedided racetding unit elpok uh mcfamdﬁltmrdateeprp@dwdjy p@dded or

read:ngmpéalre%? Lmﬁlb%k'?l%m {e\r{]\{ffbttrﬁdg um < rﬁekg gqun \%é ta'cgrgtrcﬁﬂnlt

tlon recor
controfing ¢he wrﬁlnﬂﬁeemng wvibioj agid d\&waia‘t@nﬁm tacairdllryg tp@tdm ba@erd on padding

informbfGHihB8aflyehAE&RO i hIGIHA st inL &kin tHLBL4AR 'ura[t QfJERt i on

recordi ng nediunt and a control unit con 'tng the
WW|t|ng(read|n%ayn|t to add new data in the recording

[0027] niAcepigiodo fduder srPerd ab hﬁ@reﬁem'BY%*PPdHereﬁ%lP'@é{'thﬂ@CO“‘PU*GV

readaﬂilbl atedtdﬁre havivéibodied @eledn Iartﬁ)h@@ prd'g rarh GorleREQMHY) r&data recording
bl.ock. rther aspect

r
andlor RrogPedg e VERTRBHTE Elarerd nsbﬁ braarodS et indudes
wrltlngcﬁa.@lﬁlbfcﬁl%nﬂw e odrdigi g llﬂﬁ’lacrdd:cﬁﬂin@ eit Blebk A V(Z'rgcfﬁ)lhflﬁﬁ data is
ar EX cutin a a reco nd/ or
partaB BBl er RieclREtie oot ) THACGLDS T aEsT o g iy gpdium; and
updating palmiciata imgluded indbe re’mofdin:tem[t block based on padding information indicating

that the invalid data is included in the recording unit block.

[0028] According to an additional aspect of the present inventibn, there is provided a
computer readable medium having embodied thereon a computer program for executing a data
recording/or reproducing method, wherein the data recording and/or reproducing method

includes: writing on an information recording medium a recording unit block in which invaiid data



witing on an infornation recording nediuma recording
unit block in which invalid data is partially padded,
or reading the recording unit block fromthe
i nformati on recordi ng nmedium and updating valid data
included in the recording unit block based on paddi ng
information indicating that the invalid data is
included in the recording unit block. [0028] According
to an additional aspect of the present invention,

is part’hh‘ﬁﬁéi‘jd'eﬁ FHreadistethe decar@ing uhieblotleotabheinfoahiation lleavndm'g medium;

the eon a,co rogram f ec
and aceet b PO G ST T SR RS oet REE SRy G g Bang tht the
mvahddﬁtaa:srremﬂrednmmeaadlrdmg uepblodkici ng net hod i ncl udes:
witing on an information recordi ng nmediuma recordi ng

[0029]“”'A(9dg1'oﬂ£n kanhfbr g‘ﬁwep Q?dne%%éaaln'ddad%’ﬁtég& 6f§hegﬁr% {:(rﬂ Avﬁénnon will be set

e recordi ng uni t rom
forth in mrbmrtm dmrnp@wmcm@allw@amnm p@mdvﬂha%lpbrgowéwr@lﬁﬁadaswmmn or

mayb%ﬁ%ﬁ%ﬁﬁﬁﬁgbgﬁe%ﬂ{ iRlpfkn. based on padding infornation

at t invalid data is included in the
recordi ng unit bl ock. H0029] Addi ti onal and/or other
BRIEFEBBERETARY QVHRRIAYINESt he present invention will
be set forth in part in, the description which
[0030]‘ olTe¥s aidbl othér H3Retts and bbvabﬁa@b\bi‘ Wé?présre(nmnt/ém:on will become

apparsi OB o6 ‘CoH 2P TReR B PR e e RGP b 2
conjunthies eitlathd/ aecompdreingas peioys obwldctadvant ages of the

present invention will becone apparent and nore
reled li/a dipprage foaerplainingentdring ofl datmbyngn itsriaaviegimethod according

o an G336 B AvehiEnclhoggnl uncti on with the

f DIG. éxs’péh aionls d@gmgfoﬁ regorsingcidépr bgpragudngt appbedg aegording to an
embo&[ﬁ.@ﬁp&tﬁ&@%g&%eng& an exanpl e of a conventi onal

nol o I's a bl ock di agram of a recording
anl? érs 2 g%@ﬁﬁ%@@‘ﬁ‘gd iagipar thesreae@ BUAEANAET fepregticing apparatus shown
in Figegrbodi ment of the present invention; FIG 3 is a
det ai | ed bl ock di agram of the recor di ng. and/ or

r elSt B0i%? Hl@gra?ﬁbﬁ?oa‘t%a EQTEUAHNT ynift btpak in yhich paddipg\infymgtion is
insertéll; agr am showi ng a recording unit block in vvh| ch
R R R R A S R R R
insertdddf ormation is inserted;
FIG. 5 is a diagram of a data structure of the padding information shown in FIGS. 4A and
4B,
FIG. 6 is a diagram for explaining encoding of data by inserting padding déta and
padding information;
FIGS. 7A through 7D are diagrams showing states of a recording unit block when data of
the recording unit block is updated;
FIGS. 8A through 8D are diagrams showing states of a recording unit block when data of
the recording unit block is added;
FIG. 9 is a flowchart of a method of updating data of a recording unit block according to
an embodiment of the present invention;



FIG 5 is a diagramof a data structure of the padding
i nformati on shown in FIGS. 4A and 413; FIG 6 is a
di agram for expl ai ning encodi ng of data by inserting
paddi ng data and padding information; FIGS. 7A
through 7D are di agrans show ng states of a recording
unit bl ock when data of the recording unit block is
updat ed; FIGS. 8A through 8D are di agranms show ng
states of a recording unit block when data of the
r ?@ﬂdilguﬁﬂ%wdiartwfﬂ% inetr@d@eddofnﬁg Gata®o Hiﬁa@féh@@w@gﬁtj tJmL block
nmet hod of updatin ata of a recording unit oc
acco”ﬁ'&%@r?ﬂ ?{@quﬂf“e'gr??&%a%ﬁgmve%tfont H%J present invention;
TFIE, @1 isldgraph forfcompaay érr@fcotrbetion capatis of aﬂEdJO’kguster and a
ecordlng .unit block according to

a d
burst 'Qﬁtc’%ﬂégﬁcﬁt%%a éﬁé a‘f' He" present i nvention; and FIG 11 is
DETAR € ARECRAFT BRMBATLEGREFAIREQENSOLRIEERDAR | L1 s of

uster and a burst code (BIS)
cluster. DETAILED DESCRI PTI ON OF THE PREFERRED _
{0031TENVBCEIenEIT | 0081 MREE ét defaibtogmbodiBantp ef thgdeesent invention,

examﬂ% & \Ams&rpar%fl’%%ﬂéﬁm ﬁe%ﬁc&rﬁﬁer@ﬁ@%ﬁé\km?g‘%@‘én@ [ke reference
exanpl es of which are illustratéd in he acco anyl ng

numergisigieh g theike plements thoupaudr Ehe Bmbadiments ase feswiped gelow in order

to explditethleigtés et RUBOR by RéfeBl @ine fifhRsgTOOdi Ment s are
descri bed below in order 'to explain the present

nvention, b ferring to the figures .
t00szo Gt i B kR Fsortha, i appidiiin e atfaelge =0
embodipeat eftts p@sedridientort bclades £whtdy/reding ohit t ked presedtunit 2.
invention includes a witing/reading unit 1 and a

[0033§0q&508{d|rg;'}bt %htr%)l oq:ﬁ“’rg cdﬁ?rsp n(?tlfl%x t@rﬁ%{gﬁ?&%ﬁ%m? ]f w%%% data on a

he writl ng rea
disc 1gMthat Ismns@fomaiimhmra@%madlumﬁ@pmg tothespresen) @embedimeant, or reads
the re@584 §4t9g to the present enbodiment, or reads the
recorded data. [0034] The contr ol unlt 2 controls the
iting/reading unit so that data is recorded in

[00341””"1{@ Ontrolynd FeqoBi e H%WFWHPW'%UWW £0 H1ab egta is ggeorded in units of

predet@hhnﬂé@ﬁec‘éﬂim uries| 8ckB Y ol b RS iA Gatkasy3brb &ding YatdYead by the
ing unit 1. [0035] Reproduction is defined

Wr't'”gzlr?ag'BiJgP'ﬁl ng valid data by performing error correction
of read
[0035] Reproduction is defined as obtaining valid data by performing error correction of read

data, and is performed in a predetermined unit. A unit by which reproduction is performed is
referred to as a reproducing unit block cotresponding to a recording unit block. A reproducing
unit block corresponds to at least one recording unit block.

[0036] When data is recorded, if the control unit 2 records on the disc 100 data of an amount
that cannot fill up a recording unit block, the control unit 2 makes a recording unit block of a
predetermined size in which valid data is contained in part of the block and invalid data is
padded in the remaining part of the block, and then records the recording unit block. In
particular, according to the present inVention, the control unit 2 records padding information
indicating that invalid data is contained, on the disc 100. This padding information according to
the present invention may be recorded in a recording unit block or in an area other than a

recording unit block, for example, in a linking area. Padding information is not limited to



data, and is perfornmed in a predetermned unit. A unit
by which reproduction is perforned is referred to as
a reproducing unit block corresponding to a recording
unit bl ock. A reproducing wunit block corresponds to

at | east one recording unit block. [0036] Wien data is
recorded, if the control unit 2 records on the disc

100 data of an anpbunt that cannot fill up a recording
unit block, the control unit 2 makes a recording unit

indicatihasdt infliddataietesrerdybatdesdesandicatinhiticdt infalnmadiod athichi emables

o LR TP BRI ey ot et

records the recording unit block. In particular,
[0037]ac d'éenhi dege saeprodugadetentritingveadtingomit 1 teede ieasong reaording unit
block, rne\ﬁl%rg%hﬁ ?ﬂ alQ?]:o dtQ{n rlf;%]érpﬂ‘ thé B@B%Qﬁdrﬁgalh 3 lsﬁa\é%édjm a

con e i's
remenrurn;c Mttm@hloe&c drordihadised OOIEh'@ the eeuiol un'h@gr@pism%n@yd fata based
on the tp%ﬁ(ﬂﬁgﬁﬁorh%h@n E&RAREH i'ﬂlgzhéJ RdcbrdM Gt ekl Qn@%pﬁfo@@e@ﬁw@%&ta
an recording unit block, for exanple,

| i nking area. Padding information is not I|n1ted
(00381} i@ ot o Grfiadtaip of Hpaativierene Escorsing sl TBRIOANoHRg Senseus
shownl iR @i 2t Whidh idigtpldnidresdad & erc Whicdysemabl es

dlstlngU|sh|ng valid information frominvalid

i nf natl |s [ ser e n, det aj
10039 oSBT BrF it & PEBRTBGHT R AR AP B ke 10.
The dist @0 i& piaezad on dtie d)lda$)t100ﬁ'e1_ercm0mmldmng agmiprisedd ook, I/Fi 21, a digital
signal Phq?g?eioa?ﬂgj%[ga 2 Sﬁ&éﬁiﬁdﬁﬁ%ﬁﬁé ggrgo bl f%{ tterr(? oﬁtpﬁelbﬁf %hd %rhqemory
26. block, fromthe disc 100, and the control uni t

extracts only valid data based on the padding
[0040] nfwmgmatgré r%&ﬂgéd rﬂﬁéjhéé@ yEDS ré&-:%fs% R8ord %anbdnfaq etlff’é?%th data

reproduces 50 38] Is a diagramo

to be rggqrg%q fipra agyost tpet §W dTIp@sW Q?nt[c@ﬁli- SRS |n1t|a||zataon

reqwré&ﬂ@ﬁfe@b%g mldg%dﬁltl@ia@at%f &hor o%rrbﬂmjne B@fht a%dpaalﬁy dhta, to the
di sc drive system [0 %% eferrln

data tqypg fCReH e%?mﬁ r%?ﬁ'\tedlff thediestlifs ¢ Tq cﬂ“P'\Pé P@HHWF‘P% EQCaencodmg
the DR Ei(gl@we}éieala arl Be OISk th&Qs ke eﬂbﬁ@‘cﬁ‘ﬁétc@tﬁh bibex, Qh@k‘é@[ﬂ n_ikghullates the
trao rise 0Ss . el :
block B Xy Eqelirac Bairof BB, 2h AnBrep npmosat Pt is e it fe gze ofan
ECC mﬁsmmntd od teeord28, ineatd datan‘epacuqed t2 @endré@4M| ECD elck. Padding
t [ [F .21 r

oot SHRMET: A4 B i 1590 SRR T ar Echogroosing
may be petforsted\ingt analﬂmr‘s;as{timmlmfomnatloh IlTEty b%Sacluedf OherBF AMP 23 converts
the dald déd'&él‘ﬂ frjoﬁatmaat f gze[%' aroRE S%Flalr kUSw o%jsdtll‘uggiF sygnal output

I ona or error “cofrec |on suc%C parit
from tiokaRB AMPO23 brethedtigcal 000 The seefo@ddedawa&m mmmancr iepeti requdred for

servo (BB Be St o Rloel 2l p PR 0o ™

correction block and then nodul ates the
[0041] In particular, the operations for updating or adding data included in a recording unit

block in which padding information is recorded according to the present invention will now be
explained.

[0042] If an update or addition command of data included in a recording unit block is received

from the host, the system controller 25 reads the recording unit block from the disc 100 and



bl ock in a predeterm ned nethod. Here, when data of an

amount that is less than the size of an ECC block is

desired to be recorded, invalid data is padded to

generate an ECC bl ock. Padding information nmay be

added first, and then ECC encodi ng nmay be performed,

or ECC encoding may be perfornmed first and then

paddi ng i nformati on nay be added. The RF AWP 23

converts the data output fromthe DSP 22 into an RIF
stores3h@fal dafEhe th ekupryl®. rikeoy tds sydtem RBnisolignab peridrpsterror correction

o A R e DA g oo
includéd prthé heosdisg d@nit ldookt Vghdrein S rearaining pdsitfans ese@py @ position of the

recor d%d.ltr{ltoolock[ rQ %ﬁ%‘h dapo\ g ﬂ%§ }e%% %E ggg&:?oro@%gﬁh' 8@? Rg&hrr]ﬁ c{iata {ie.,

recor
invaliddate)ks resowdedc Evplawu'emgrrmrrﬁoo”ﬁnmmcﬁ dafagneledastid & recordlﬂg unit block

I
s oS00 D 5 REFREEG ERLERH Rt B s g
record&dtnathenmbltldre dxdept therpositenl Pihdpta desiredito bk ailded erisidated. the system
controll&B dJEﬁ S or LP@atEé’ ? t5H ﬁ:lgg)BEIQJJrll 8és;i %Q Sé‘gédécnﬁ' update, in the
romth and

recor unit bl oc di sc
recorciiﬂgeumtet&f@i? dderad inrthe eensy e yaﬂﬁ@ddir ﬁé@‘ﬂ'nﬂ fhata @%‘@éﬁﬁ”ammg position

to maEéJmer fél:br%rng?&uwcf( Oefrﬁ&’sre&frﬁgfhecr%cfr@iﬁ? Yo bnoepé o a@calglgq 00. This will
i nformati on on he recordi ng unit ock |rst and

be explgined inforgletal Q%%"‘é\ and invalid data included in the
recording unit block. Wien in the renaining position,
[0043EX cwaén aatpwasxieb'rdainc@:f thetost FR QO Febefvgs anead bdrﬁmhndi fiom the host (not

showr\é/n I('jfg? ﬁﬁs cignt(c?qlegbg perfq{wgllnlgaq'aatto&regggrerﬁj rF8 eoguctéi/ﬁe The pickup

10 apWV@erm E&rerr@EaammnrtB@UlsonO@)énaﬂaﬂ]tautls moloptierd signattdigained by receiving the

laser beagl Ee?leagd %n& % ﬂwe%ﬁ@#}lb% co\?ﬁér?s tﬁd ogﬁca?a 8%I output from

e ay G orired
the pncd@rpa Oligto aneRFoa;lgirmﬂ providdsonpdidated datasbtaipd frdne thedsk Eugoai to the

DSP ﬂ al‘?@gﬁpgggéé%%gﬁoﬁ%s@g&% 95n4 Q%Oﬁgolgbtfbﬁnecdyﬁérﬁgﬂe RF signal to

contro tato o
the sepes?4. | The (88 22 dgmpdulples ﬁw@thdate@ datat perfrms B error correction,

and outSGthtl% &galHde Hath)! W%e%‘é@é 8 BoE B RRIRA%A 28id @Jt’éjlsargéj(ﬁded only

di ng atalnteremalnl%g position to nake one
in pa"?%fé'@ﬁ EI'P% oplyivelidhfizia is reaingd st rger W%torF@éélﬂﬁl"ﬁ‘@f MANPR.
bl ock on the disc 100. This will be explained in nore

[00447 etraeénvhﬁb e sé@@é&]redélﬁ@e t§kdetvd Sighf PERIEaGM ih@ERFhmP 23 and

the col f oo e‘ﬁazil f\ées a rcg‘&q rrea?ly%cpfd%ffgglgerenﬁ;ﬁs?ﬂ%rggrﬁgollér 25, and servo

contrdlgthe Ip&]kluz a0 One ned lu’FI’2Gdrafn§1Tersf &ns eabaivell dom thB® 9w ZXidRhe host.
10 applies a |l aser beamon the disc 100 and out puts an

[0045?2?-'1%%/3\ & ;%ﬁ‘ g?l’ﬁlg‘lbsth%‘l\lvp %]_ebr%}éonflh éeuh\élb \ hehlg% R@%’i {%gsmf‘q;irgat:on is

inserterpacwoajlng;toghmbreeemtpmtenﬁwrom the pickup 10 into an RF
signal, provides nodul ated data obtained fromthe RF

[0046fi %&Errﬁ@ td PR 4A, in the present embodiment, padding information is recorded in a
recording unit block and corresponds to one recording unit block. That is, padding information is
recorded in each recording unit block. A recording unit block is a unit for performing recording

data, and usually has a predetermined size.
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DSP 22, and at the sane tine provides a servo signa

for control obtained fromthe RF signal to the servo

24. The DSP 22 denodul ates the nodul at ed dat a,

perfornms ECC error correction, and outputs the

obtai ned data. In the case of an ECC bl ock in which

valid data is recorded only in part of the bl ock,

only valid data is reproduced by referring to paddi ng

information. [0044] Meanwhile, the servo 24 receives
[0047} han %ﬁbﬂh@r @hgmhemem@l pagding rrmmﬁa!nen RFreécMi’e%B\ aamrtordl:]rfgamlt block,

for servo, con ve m t he

ot ma B8 BEOIBORES i P ote SETBL R e fBRa T bR e
paddiddinfoffetidrosdrredpdndd ko tHeanwhiity of dadmingacitibketisf rom t he

DSP 22 to the host [0045] FIG 4Ais a diagram

[0048fn%h% JSoa:]Sll(égnra | sltowd gco%gjlrﬁ,l untW?'oEQ e i eggdc{lng information is

wmeﬂema@nHMmpmth@ﬁﬁ£¢mm@kmhwnng to FIG. 4A, in the present
enbodi nent, padding information is recorded in a

[0049{1 € CI@éfgling t&! F’IC?1 4Bl iiﬂ‘:the a:%g iR P SHaBing R omeRRh @bﬂgsponds to

U‘%Olnforrmtlonls recorded
one raprodsistl W dlack ﬁ@atuﬁup@d@n@ rmatier isreRTHed trfiach Bersegucing unit

block.! & rébr&dlicing! it bRk cBFr83 8 d¢ ﬁ%rléjdsﬂgne %B@mgamﬂ s lalc¥ordingly,
has 'a predeterm ned size. 10 [0047] | n_anot her

paddirgpiamation May he apfdallyi RePried B‘r%"ﬁPWSH‘Ql ugiit back o gutsids agecording
unit blogeordi ng unit bl ock, but nay be recorded once in a

predet er m ned plurality of recording unit bl ocks such

hat ddin nf or corresponds to the plurality
10050t o R oo b ciedors bR o PR P
prede@lnmwied @lumalitepirephoducigy umi tilodtlseokh that péddirdy iplddaign corresponds to
themuﬂng Fﬁ%h%&f@éfa¥gﬁﬁ:§ed according to the present

erring to FIG 4B, in the present

enbodi nent, paddi ng i nformation corresponds to one
[0051} epriGdds mgetaﬂﬁdtdi@ﬂr@r@lof theregta pteuctyya of padglingintermationorecording to

the preserft BBAEHRA i n_each reproducing unit block. A
reprodu0|ng unit bl ock corresponds to at |east one

ordi ng unit bl ock. Accordingly addlqg , _
[0052] 1 'GP REITIRF Ifh- BRI TRITSANER Isied iR PATH ae BregpRRg nformation,

paddnhg’lpésltwngﬁl’érr@étloﬂgérﬁj zﬁiﬁadﬂlr:]ge\m]djl Mdldgrljfréséhb@ FHorn]=005 Ql]dlcates
t her i ment, the i nf or mat
whethe DB Ao i PR b Lo i SPepleaf 4 etordihg uni
block r Eacﬁdllﬁh,lms’tg)nljﬁfbtméﬂoﬁOﬁ@cmﬂibstthat opealidlda@ anfiovatid tdatnin a
orre t.he Iur r.od uni t

recordi A EBIOR b pagtins vBup iticele B pRdRERREL Thdts ftue tobe
paddedids areset, thet padding fvalpadakynept bafeondi on according to

the present invention.

[0053] With this padding information, even when error correction of data included in a
recording unit block has failed, the disc drive shown in FIG. 3 can update or add valid data.
Even when error correction of a recording unit block is impossible, if data, except data to be
updated or added in a recording unit block, is a codeword including invalid data, by adding data
to or updating data in the recording unit block, the data may be recorded on the disc. A part
carresponding to the invalid information in the recording unit block contains the value padded

when data is recorded without change, and is recorded on the disc.
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[0052] Referring to FIG 5, padding information is

formed with paddi ng presence information, padding

position information, and a paddi ng val ue. Paddi ng

presence information indicates whether there is

padded data in a predeterm ned unit block, for

exanple, in a recording unit block. Padding position

i nformation indicates positions of valid data and

invalid data in a recording unit block. The paddi ng
[0054) alBiReti BE itﬁeap;ﬁﬁnrtghefopa@tdmdwavmg tiee sthifoeume aesmxbel@ abovehesferring

again PO 4he oPUGES] Vi AL AINE BAAK Y PRENEAR MEfe @20k

when error correctlon of data included in a recording

[0055Lni Gergraliykihb asobal dfelikc mdregdimsot idformatichreeardédink Igad-B area or a
I .
oo 400RE 0l et BhhhBioro BUGRMIER S rapates o
For sroaitia usesicbpdisdd00, the SMem gpetetiled2ppadsduierédétarmined value, such as
Cdi : | . . ) y L

oon, 4 o4t ko S GORSURE el B ek
recordirgcwnitdilenl, and transfers kne reprdinguait higgk bethe dickseeldd- on t he

disc. A part corresponding to the invalid information

[0056] n Alfé%dtl%@ weﬁmaw.lstreéar@%ycmm@lcaﬁwﬁm of HeUdsP e dize of data

en data is recorded w thout change, and is recor ded
desweg Ao b eegrded bythe Fgﬁjgﬂqot Bdediple Rt @ ﬁeé;om&:wgblock (example:

64Kbyté§‘) Qh8BYdten cBavdieg2% heesbs thetdatLiralepatddigdihabeyeand divides and
recorda pg,gatwtc? it tﬁ%wzg& &E{a%rﬁé@ uitlllﬂglﬁg{)el—[%té%ggpqrr?gur%ggg tha% cannot fill
up a réﬁfn@h@bhl}/b[ot‘,l{’]%éﬂﬂ@w cafftrotérsas meagﬁamérmmém\ra;m isO¢h as 00h, to
a t.he .di sc
meke FGELT Y S R0 By Blogfand FATITS InePatt B o Bee 10
(exanpl e: 64Kbytes). For snooth use of the di sc 100,
[0057} heNVbgs parrotarecelingamitngsasisaddeg véliet weadiamunsdiales, such as
00h, p%H&ng rrl%ggn IS chJrBéc! togg'tﬁerl 5&5 Brgod?ééé th%fre&)rt'éiﬁggﬁg tdHdicate that
ener at es r edet er m ned
there isé@@i'@i pﬁ@de@i afa, @n@@ksmcaﬁdﬁ valighdtaprd Malideadd indhe geagriing unit
block, b.aln%lscotr& hBSamk %ki'fhpaléh(bata{ @Qﬁ@] trf) 5&%’6@@%1M§||ﬁ/00hv}@ Bldded, 00h, and
data is recorded by a wi conmand of the host
if ffh ig paddedf8)of data desired to be recorded by the host
is not a multiple of a recording unit block (exanple:
[0058F4 Khpt ®@shows iree@yrﬁﬂ@cﬁnacwfé Etﬂﬁdttﬁé eaéodeﬁcb@hr\é%&m@"lﬁd@ﬁ%ﬂ]formatlon
% %tFItt ed ﬁ hP 4at g g recor ﬁ
accordiag & '8 PFISE RN P'}e Rt 98 8T YRYE SAP Y T ﬁi‘i’mﬁ'ﬁ&w 'C&B?dd'“g
inforntatien a@ma:llmg oghe aresedthiatenti@nis@ipplidd tb a diie structdre mdiditglosed with
t he syst ntroller 25 pads a
respecg% rét?e %Vén@ encpgm’g ?emhacﬁo%ys 00h, to make a
predetern1ned size of a recordlng unit bl ock and
[0059} r aryfayes ittﬂmeuldlb@mlotetddhatraeqm stkugture @nd RGYSEM tilvdnichpsadtling
mforrr%?:%r?a&%fcﬁl]ﬁ%fo g{ygéntkﬂg\%@ﬁoﬂ ﬁﬂa? gg%B&:e\é" d—%ladéonl hoart H%?r data and
paddm%iﬂfﬂé@@ﬁm\eﬁeﬁ@@@ﬂﬁ@rEGﬁhghwedrar@Lﬁrmr @@rrwﬂen pép@dmwgformatlon is

perforkil tirdt BefoRdb £ A @b B of user data is performed. The system and structure
according to the interleaving encoding technology as shown in FIG. 6 are shown for

convenience of explanation, and are just an example in which the padding information may be
applied.
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there is invalid padded data, and positions of valid

data and invalid data in the recording unit bl ock,

and records the value of invalid data (that is, the

padded val ue, if 00h is padded, 00h, and if ffhis

padded, ffh). [0058] FIG 6 shows an exanple of a dat a

structure encoded by inserting padding information

according to the present invention. The data structure

shows an exanple in which padding information
[OOBO]SICCR)éfdxirlﬂg td PIG. BEInpaiIEISdEitEt that e phddimng dsta ap phdd it @aa of user data
41 forfnmg S%é@ fx@{eé e(ﬁ‘i H%%(igq?ﬁ Br]\il\%tt rﬂlth%tg%%gicr%ﬁg@\%érgﬁﬂs ;i)a{dding datais
insertehiatd a:ipé)t?oﬂ’mtyadaitaiddtesa deatdd fetming b Bi & clastdr 49.ssddimg information is

d otels dj. resen
iformEfOE e P Sre e e R e fECa e BEeB" 8 Wing gocaing
informaéicid innagnits f seates itas lmtmederpﬂleaiélqusm@he ddededienamgntifies the
validit? IH; %ctcgg f@ g é%?%g%%ggé {Blg SHQ% 5@%5%3 n'1 3 reﬁ?ﬁr{)%ég%? a read-
modifpwrimmlon“sheh thytevem theughgrion eerrgadion af:f@@ rEtﬁCh gluster earwot be
perforh{éﬁeg c?tﬂg H?Qre%qggg'aege& Q#eggﬁ( I%E&W@d 'tcg; g',egthﬁ the
conveni enc anation, an

fema'P'DSt“Va’Fﬂ e3cisnisl Seclors it r@ﬁmﬁ?@efﬁa’wﬁt@rﬁg i nfor mation nay

be applied. 12 [0060] Referring to FIG 6, invalid

[0061]jatﬂththI@FlG %, shB@d eHap %&ﬁ@m&%ﬂ@%&@d@ﬂg tBakd preEeMI®lention is
ster en

inserthp iy BRI R oo o4 (B e PR R P R iee tpdpsertion of
paddn?@mfdrmsﬁxﬁrt iatd thélbbysﬁbapadidre&f 460$dndsmada|nfga:ﬂdfrﬁﬁfbn%bc&dﬁa§ to the
orm a BlLS.cluster 49. Padding infornmation s

preseneifEidh Mk b5 eE i tgiod & it D SR bulat o

i ncluded in an ECC cluster. By using paddi ng
[0062] nfloGsat Adwough 1Uhbtesdiaframe shawisg slates dof ackamddidg unit bloek when data
o no by Sl RSpISE SoSNTHET WISRLEH Rkl p A o
data sifpetateeghoivn "aFKiE@d process of a read- nodify-wite

operation such that even though error correction of

[0063] h eRcE@Qng s Bl 7ACHR n(S&lcab @truo@@ré fophaBdeco®id iR eS Ha@ﬁ*g physical
be added or updated e recorded together with

addreisshlg In g Aae qﬂt%arep AR qh:ac 'ﬁﬁé?ﬂ’ Igee%% ts_ﬁ(gorqu.lsgpr is formed with a 16-

sector fRPA 266 MeREctetsUF hadding 8881]n &Héh@h’rﬁha?é fat fle19VEIid &4, padding

socto TR PR O A0 L1025 B SRS ot

invalicpdats, Qjmhdllng‘ﬁeﬂblr 6} foiSsettlrs bﬂ padtieg daex dar@%&(pjﬁebﬁﬂi %1 s. zhysmally,
rrmtlon I 0. sSic dr ess an

these Ba%gngh eqt Pﬁﬁyub&d“%@ My Rﬁgtpap Ing ’Tﬁﬂ%gg'ent

invention may be inserted into the |ogical address +
[0064F orin i stellgtshowdB in FIGDBR) if #h@S.seids 4 boromghd ®Du@taée an address

corresggtﬁrgﬁ@f&sthé RIMN G FERL F%1K with FIBFORAL El%eu@s{errp}h%%ka E{W)El%al
address corresponding to the logical address of the 16-sector file A, and reads a cluster
including the physical address, that is, a cluster having physical address N, from the disc for a
read-modify-write operation. At this time, the drive system stores the cluster N in an internal

memory, performs error correction of the BIS cluster, first, and then error correction of the ECC
cluster.

13



of the recording unit block is updated according to
the present invention in the exanple of a data
structure shown in FIG 6. [0063] Referring to FIG

7A, the logical structure of data recorded in a
cluster having physical address Nin a user data area
on a disc is shown. The 32-sector cluster is forned
with a 16- sector file A and 16 sectors of padding -
data. In order to indicate that file Ais valid data,

[0065]P 2¢lif&Y8ing &LEICOTB ba Edsefli@ vhRARHOF Gorﬂefctlém bithé&\Big eluster is successful

expressed in order cate
ot o BRTaro 8 e D Ao oo B AR gt
of the BES IS8, memdﬂamgiabaﬁmdempa@smtbrasdastsr N, that ;s the validity

ically,. thes addi
of daty P BANAITES SR o ot FaHONT SURTI P o He 1S EP e eHldihgter N are
paddmgﬁa‘fé G herthirtyi tivo 3hdesit postiznd $ 1 ah themseatod peroinUfiGat @ lrmmate that error
i S = QoL & on [ to the logical address of file
correc orw)tftﬁ CI | %\s Ee?i - :

ive systemfinds a physical
addr ess correspondlng to the | ogical address of the
[0066]11 6-Hmcver, efrén wough amet cogadivnaf teusE@ clustend thu$ net sukesssful, the

updaté;g%ﬁﬂng% N%?;ﬁ% ﬁorrﬁeﬂ@%y ds oﬁdg’nyﬁfﬁmfﬂgﬁ'opg\epﬁ]g%lﬁ?e!r That is, if

ress ead- no
it is knoperteatitemrenminiog payt ewtﬁilngtm@arﬁid@wed 4y/be Bpdatedbran ypdate

comm%h&‘%tp%ﬁdﬂrg]'dg aaﬂhait Rt f?l(/él@l datdTRIBN YrouREEfr& dreidrdf the ECC cluster
correctio S cluster, first, and then error

is not peyfqraedi haregs ne Il?éObE@C'” REIQETIEE @ optR pRsREsPParaliasy Ip qifer words,
since iAt&in thB.paft 16 88 QpdAleVRiIGR BIHBRE HPHIVE Bld S t@%eﬂ;b@aﬁb%oes not
cluster |is successful but error correction. of é @C
need QI SPERCLOR, %&a'%é%%ﬂepﬁ tGe gant foube rflates ig invafid ogia, s part
does MR he&CEir@orettidnhgthBl S cl uster, whet her padding is
perforned in each sector in cluster N, that |s, t he

[0067} gl\}%ﬁ e{%lgt q%eecti (:uat’gF mstgg%qf %tléargglglé_? 9@ é\?{%% cthster in which
data irapat offbel diustgr Gafpeated bed tHei dusyertisvmosdrhibed dEes M @pRchY address N.

The rég%rcrgﬁgptscﬁ&ét&?fox&ﬁé& lﬁ’c%ccg’blﬁg ﬁ?a%\ 'f&qugg‘ge% %H%Fgr%%%?ésired fo be

0 ter has 'taile
updatgipimdiveeeluster drat ishiouihe pesitiasr of dlegr higisordsn 16fse¢thes iIE@Bich file Ais

recordeh Ua':‘rtoeﬁad'dﬁ’lfgttﬁé‘ néad%‘ﬂ BHE hRRe TOW mrdérhﬁS ?é&lﬁié‘t@ r&gm&ﬁrq address M.

u3|ng padding I n ormation
in ordg]tglrcqlqg%q et filghgis vipkd data, pthdlng Serlpobits fehsaciars @f flle A‘ are

expresfs%ﬁ%'sW%dﬂﬁb]ide?l@lh@i@ét@ Ghal pRadihg 8881 RallduRE pHasAY @éicmr bits
update command i s padding data, that is, inval

ﬁ”seﬁé?éﬁpéWEWJ9ﬁéﬁﬁheﬁ¥?ﬁﬁdéﬁﬂﬁect|on of the ECC cluster
is not performed, there is no problemin performng a

[o068] atWhemd@teelsmefe&Ict Prthe tlostef v FES 7B, suo.n qe si@twa theNcluster in

which 38 Bhdast®, What Birra Bee einet Mg Bosler v S PaLepBmodi-wite
operatiom fll&MS or ubliatd & r@cendeeft art fkirgardesital hdelpdateddn the cluster, that is,
in the IpQ:}f: on o] tlg Fugh oraperSlG%ectors in WhICh file Ais recorded, and padding data is
padded in the low-order 16 sectors, and then the cluster is recorded to address N. In order to
indicate that file A" is valid data, padding sector bits for sectors of file A' are expressed as 0's,
and in order to indicate that padding data is invalid data, padding sector bits for sectors of

padding data are expressed as 1's.
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does not need error correction either. [0067] Wen
there is a defect in the cluster in this situation,
FIG 7C shows a cluster in which data in part of the
cluster is updated and the cluster is noved to address
M repl acing address N. The replacenent cluster forned
by recording file A for update in an address desired
to be updated in the cluster, that is, in the position
of the high-order 16 sectors in which file Ais

[00691 ecﬁégegﬁ\ tfﬁ‘&@ghoﬁggr'erkﬁag}r&ﬁs RR&H &a%@tcﬁa'rébdrd]ﬁ%/lumt block when data

sectors, 1s recorded i n address
of the w@nq it !Pia%lataéd@qw%ﬁcom'wgeto/she PEsgRITEnERR 8,1 %ﬁtﬁm@ of & data

stru(;uﬁg%ggﬁo\bﬁtrﬁﬂf};og sectors of file A° are expressed as
s and in order to indicate that padding data is

[OOTOLm&gﬂ%f{a‘rglnggq Ef%ggdglﬁg&g%ai gth:.?cggre %gataf St @ﬁedc |t orcﬁ s?er{é}aélng physical

addressSN 0z deérattta heatohes dld;dJlStsijwm hbwen3i- Sled’f'cbr@lusYEB is fehiGed WiEh an 8-

sectorsfll]eexféng ?S ﬁ%ct(%gs} ojr&adﬁ%g \El}%t'g g@g 0 iﬁc‘doéjaqg %ta?fjle ﬁV\Q ¢ 8iid data, padding

y a norma
sectorrtetacﬂermedtofg/emne Aare epersaed an D'sf arichn,é)‘rdefrm indjsetet tbati mdding data is

mvahJ (fa%%,r dﬁgm@ | ﬁ%%? g’esc cﬁg 8]:_;58%9 ntgodapag?rg%g@t Egedng% {r 'gglﬁhysicaliy,

S8 PN
these péddieg sente hlta nwlylttehncﬂud@ inthespaddiwgrinfeanatiand paddi ng
data is padded in the |oworder 16 sectors, and then

(0071} heln‘%t‘xé@t*en%rsh'o%n ;r?ﬁ@i dedi b %Q%‘éﬁ@@:% cJ)\‘ﬂmlaHd @ S8 filb B in low-order 8
I ndi cat i's valid data, g@@@l;gjsector
sectorgof éhefca#st%re?é taéf#r@S%N Wmd@va%ﬁ@ figslg? B rgssscorregpending to
the Eo@u@al%ﬁgl%rss ?d? sLfidicr alet, taha e R | e rdadI@inPth r;b‘ﬁ?éld‘,éj address that is,
ing sector bits for sectors of g
a C'“SQ’ @a\é%%&%‘ga%‘a¥ '%.fmﬂ"hﬁ’d’ﬁf@é?r #H e@im@ﬂyt"ﬁ?%ﬁ% t!ﬂﬁ At this time,
the dride @yﬁgmwt@% c@aﬁmrmga.strﬁrﬁﬁ reémety, Lplﬁﬁfﬁfkrdé a@or(tjtgaingectmraﬁkhe BIS
en dat the recor t ock i s adde
cluste I 0o SRR B EOR A SGGEIE Lt he exanpl e of a
data structure as shown in FIG 6. [0070] Referring
[0072] 0 FHGG3B 8lhowd thet indige edditicet roctse far tied fild &t, arroecworedéch ofithe BIS

clusteﬁlscsugg’és@ful %%d“p%e%l?%? 8@4(:?%;‘?‘8%58&%0{\%&(?0 Elﬁgt'ér, %ﬂ%?oorreotion of
uster 'I's

the 8 $eﬂtmgﬁ)r\ﬂlam0bme ECGeusteris BlutaesHulahat 2ebr sereaios obfhe remaining 24

sectox@z?ﬁdﬁiég%gca%gﬁﬂ d’grrpthg %FroF &ar#e%@ér%‘tﬁe Bn':act:luétb @/héfhle???ddln'g is

I Ng sect or for sectors
perforged lféﬁm["e%ﬁe‘?@tﬁ imgugiesN mayde qntimpsy Ase liepdt, danay pelgrown that the

high-P@Sd g&t&l@&@cmsﬁer N BN alid gS@tRd tRaddL d}geﬁﬁ;cge@{orpéﬁewa% data,

sectors of padding data are expressed as
that isppgadineadaty.  t hese padding sector bits rray be i ncl uded
in the padding information. [0071] In the state shown
[0073] N HbimveBAveh thoaghesbr pRdfontof@aTRRahaH®f 8d0E ECIcRisBridthus not

vertorg il B e ey e e el SR I e s
cluster. Thatis, if it is known that only invalid data is recorded in a part in which data is desired
to be added, even though error correction of data in a part of the ECC cluster is not performed,
there is no problem in performing a data addition operation. In other words, since data in the
part in which data is added will be overlaid, the data does not need error correction. Also, since
invalid data in the remaining part only needs to be padded with padding data, error correction of
the remaining part is not needed either.
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the | ogical address for 8-sector file B, and reads a
cluster including the physical address, that is, a
cluster having physical address N, fromthe disc for a
read-nodi fy-wite operation. At this time, the drive
system stores cluster Nin an internal nenory,
perforns error correction of the BIS cluster, first,
and then error correction of the ECC cluster. [0072]
FIG 8B shows that in the addition process for the

[0074] i | WhBn thesre Gra defectae themiustdr shiven BIFSG. 8B ,UIGe8C sBows a cluster in

. .successf.u and. i the error,..correction ocess f .
which B E 3R] to £k bl BFeBE bRl B RLRE K APyl § 588 %st Rlreptacing
addreoN. fin the: réplaterhére clCEr,clalic tiatn filesA Bunaeesfiuthe igh-oster Bisectors,
and inCt zraraggrtel 99 P\ v?f{m_tc]% Id]é?tfa risecﬁreasﬁrgclj pcgbezg'ddeﬁ%: {h%rc l,fsltef’r tﬂggf ,é'n the position of

sucécesstul . Fromthe error correction 0 he
the logtandardy sectane trheictppattdingglatasis reerdet; filed ismdded hnd exsbuted, and in
the rofifrd Bickfs BB R0 BAIdZ h oer @ KRG o s Mt are vala
data, pedding ket bag @rtsn@towsqwﬂ@s@eandﬂa@wpmssecha%o's aedin efder o
indi t . ] , ]
e ekl s B3N8 Ak LROT e LPURSE of Sl o
expreggadsisel’s-is thus not perforned, the addition comand

may be perfornmed by using padding information of the

[0075B Swheh Ws&ls noldéct irSthe icfustelr shGwrKiRANE, SE13G D ¥hows the cluster in
is recorded . in_ a gart in which data is

. 1nvalid dat ( . . .
whichglaig is @gde '0®5’8nglﬁﬂ‘:ét?,n° FFHS QWS@F’P&@ RpmeReas- G dgy-write
operati@i, dild B iadditiohalbf retdr@e E&IGrCdddsdsRlin Which dbtads HESFsdRd be added in

there is no problemi erform ng a dat ddi.tion .
the ciysir: Bl B8 s e el the Spheriecs Rqiotgaan Yalld Bk 1 jRapeed igto the
high-onherchsecttrawitisowd dbdadiewahd pdulingwitd aipdddédie tkateanalites sectors and
: r,ror ct | ) . Sj i.nvald d dat
the clgRer RS Rl AbabREL R ) Bfer (18Geord W flog AR E Shel VR et
paddinpgsktiterdpitd dtrseclors drfilasdy amecl Bonexpfessedes el m ogeptarindicate that

o o881 S 800 8y LM OBy Aok
s. cluster in which data is added to a part of the

cluster and the cluster is noved to address M

[0076] EPFIBCH a fIQWHBSF althethdt foPBpdBRY @6RI? AL &R hit block according
valid data file Ais included in the high-ordér 8

to the PEeseptEventigRy i n the address in which data is desired
to be added in the cluster, that is, in the position

[0077pf Réfheinkaovr il des dBves8Rtedt Rckifes\iiet upagidicahnedidd dn$a host or an
.recorded, file I §,adde nd recorded, and. in the
appicplERnRT blspbraiigh Spadr e BarbrIEe BotHsans i Gsreibioats
commiand iagether iitathe Ibbiesl addasd oBdata destalditd be dptigted paddi ng
sector bits for sectors of files A and B are expressed

[0078fS Fhed, ﬁ%%lyétgmoéoggﬁnetr%f tﬂerb‘?il:‘e?g{/st?erhﬁﬁ 5 E@Qg?siiéégaé" g i s
I nval1d data, padding sector S for sectors o
correspanding tp hadegical addresgoiaiatredbsiied W 2 updated, reads a recording unit block

from the physical address of a disc, and stores the recording unit block in a memory in operation
92. At this time, even when the amount of data to be updated is less than one recording unit
block, the drive system reads one recording unit block including the data. For example,

assuming that one recording unit block is 32 sectors, even when the amount of data to be
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[0075] When there is no defect in the cluster shown in
FIG 813, FIG 8D shows the cluster in which data is
added. When there is no defect in the cluster, by a
normal read-nodify-wite operation, file Bis
additionally recorded at an address in which data is
desired to be added in the cluster, that is, the
position of the |oworder 8 sectors, and valid data is
inserted into the high-order 8 sectors w thout
update@hangsect@Bdihpaddé pgstatntends s Faskded récurdihguniepfadininpigding the 16-
' sectogs a&% t.he 8{” ter is recorded at address N. In
sector gaigdo be 4PIAEH JEAR eI i1 es A and B are valid data,
paddi ng sector bits for sectors of files A and B are
[0079]ex plegs tredsyaenOtantambe ferfoonglerontasreeifincd the Bigag uster of the
addi [ S 4 e ¢ : i ng sector bits for
recorcf s PR lfed BBl HRbRrauBRE8 08 257 T s [o07e)
FIG 9 is a flowhart of a nethod for updating data of

[0080]a Méssythe mEyousArtechProeitha BEDFEstAGS cPmPietRs, Hiesyatem controlier

perforh & ¥RBE dRRctid P tHd EBEf Gidid i tHelrebdrting Unit BI02K iV pesatiinead.
receives a data update command froma host or an

application programin operation 91, The host or
(00811, FIEB AOF 61T 4HEHAIPS JetREN ek Whalpeld e STacERIPT Of the ECC
clustelli9 96¢deesfuMh oBedatien b9 gind a thadaoessreofiondakacaesiur, pthebsses the

be ug% tgd. 0%78 Then, the systemcontroller of the
recordyg;yp g? ey Pf yﬁmgﬁgsical address correspondi ng

to the |l ogical address of data desired to be updated,
[0082])r edtist ia, it Bat@tatimiTgduriiethed treckis o defest irhibe pagasdipanit block in

. : : ,

overa 753548 it o ARELSAL BB IG GROIALRL AL Bk
deterntiil faro tivet eredr cgeection®f beerafiein®de dvingn thesiptermination eesult indicates

. ; o . _ |
that thérequﬁgb%ctlﬂ B%ﬂza att)F ggﬁllﬁon H%E‘Srglgﬁd H?H@%%flgtﬁi%gérd%%nlt block stored

_ ecording un I ncl udi % he data. For exanpl e, .
in the enemeni iAgPEaiat aoh derreedinn ngit bivck inpvidelkthesipdated dategs secorded is

recorded B8R tH&5: ihHeAIBHIB. FhisGaina ok@ndi? rdfl-HBdiAt@te ipfockSs.

sectors, the drive systemreads a 32-sector recording
bl ock includi@?,the 16- sector
¢

uni > ( ta be .
(00831 LB oL PR B0 BECaE 78 e e e e Rafpdeted i the
positich@iekiral fote ypeiafedrimheat@iing anit Btk storeafin theemBinSry, and the
enechobah Gty AabaF acFSFGE PooBbteRudh's RSt bl o
replaceentgisition cofthd diec Bldpeddtivs®@r i s conpl eted, the system

controller perforns error correction of the ECC

| . P li"rr, . { .rP %
o084, Y5 e I BRCE L WA PLOK D 9BRE I 28, B0 o
paddirgHefogmatisn ie drer BiStdlusteras atreeulEg@rroc barstosion phths BER elstealit is
confirthéd 91@?5&?5,' éw:lu%ﬁ’ig d%[bdat'afn atdlaf':‘esg e QFedGBbE %‘Eﬁét%‘ irl the recording unit
successtul, procCesses the
block, is padding data in operation 26. That is, when according to an embodiment of the
present invention, a recording unit block is not filled entirely with valid data, and valid data is
filled only in part of the recording unit block and invalid padding data is filled in the remaining
part in order to make one recording unit biock, padding information that is information on this
padding data is further recorded in the recording unit block. By including, for example,
information indicating valid sectors and invalid sectors in the padding information, a position in

which valid data is recorded in the recording unit block and a position in which invalid data is
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recording unit block in an ordinary nethod. [0082]

That is, it is determned whether there is a defect in

the recording unit block in operation 97. Actually,

whet her to process the recording unit block as a

defect may be determned fromthe error correction of

operation 94. \Wen the determ nation result indicates

that there is no defect, data at a position desired to

be updated in the recording unit block stored in the
record@@l’f@g%ellﬁduhm&ﬁtr@rd ti@e’ldaddn‘@ inferastibinn @‘lsmnlrtthbleomlodﬂnrent of the

presermrglentilqp g}fﬁs’? trgﬂn g‘na il ﬁgxrni%él ?% ?% %us%grogu%ﬁ%aqq etrr%?

correclistosi-th@BIS Muﬂél i @efootess the dyi@B84ontrblldrivan demfem_rthel aositons of

valid da%ﬁ%{dtéa\lfqrﬁﬁ mcﬁB(%eI;cF‘t trtlehr(:“er (grglin eu%n%goc gljorc?pg p%gbf‘lﬂ iqf%rgwation.
recordi ng unit bl ock stored in the nenory, and the

[0085]r epicacdinght if itécamiimer that dath psdidingdainirciie preitiopdetied to be

update%ém Bhd r%c&%ﬁw%rlﬁ\ﬁ% ddc§ id ﬁl@Qrﬁlgﬁgsé &d@mgrc%%l %9§rn]ﬁﬂén error correction of

Ition on't ISC I N peration error
the ECébﬁ'FJ%t@t hasrfaidd, theesystem @W@tl%rrcansipﬁ@iﬁ dgitacie g4z rqpprding unit biock.

This i is] 5@§é &ia FPthe %@éﬁ(% S’é'blreﬁ?cggé Okt ﬁrﬂﬂ@t‘éc‘émuﬁd"uﬁlmotﬁﬂ Wilt be

uster as a resul error correctjion of
updatetq anyhew and their%foredb@ﬁqsm% aeqqq%ffor&afractloax%rrw?% gf ca%ﬁ gxogpt the
data ;rﬁtﬂe paGiSS dedteaits B8 ubOatb@isURERALsE Ratd) thid @SRk Rgedddr
bl ock, is padding data in operation 96. That is, when

correclien8iii¥fng to an embodi ment of the present invention,

a recording unit block is not filled entirely with
[0086)v al Acdowditrtghy, incthid caad, itits siatean centrofied dpeldtesrlate inthepositionfdesired to
be upc%ar&-feq igghé) Fe%lf)ﬂ& uugnlrl;ttabl nck?}s‘f&egn‘n pé ﬂwve%lldrg aﬁgggb%@]ﬂgﬁ%&hé in the
remaimieg part iongenereie abd%ni@emqmacmzpmmg urfitdriomit drmhrectrds this replacement

i nf %%% recor ded
recordlﬁrﬁ; %'ﬁé&gg@?glébr%gg&lﬁenttf? nkr]:91 t@@%@; Crf Lﬁdé'ﬂéﬁd?.e%g.

exanple, information |nd|cat|ng valid sectors and

[0087] nVFABi th is edtowchart af & methedden adglinarads iedatadf, a wep@iioyrgmlock

accordnﬁb toWhd R YA ihdbnelad. ar hém&ﬁ%@ 'T(g%‘édin d%ﬁﬁo B & BEorHiRg Lnit block
ck and a position in which invalid data is 17

is perfplgm |a@03nﬁﬂ@; BRNER N t@g(r@y'lqdrfgwqq@gn%g%ta loﬁ@ recording unit block

describétf SVBLIiBNefeMrRe to FIG. Bhe enbodi nent of the present
i nvention, this paddlng information is |ncluded in a
error. corr.ecti

oosef!| b0 £RL 50, 4 e PR EHHERU P Blghis P o rostor

an apgicatorrimopamtipo $91.i Treshast or agllicatiod atzasraitdthe nladd adilitbatcammand

[ i.n,t [ romthis padding
ogetne LY R od U TsRES et B ap pE LBt TS coni Fmec
that data excluding data in the position desired to be

[0089],pdeadthesysthe qostralied phide wnve sysitars kndsa pleysitahed dsess
corres@ﬁ%hé‘% tﬂ@‘o@ ca??ﬁ?eé@kﬁ Yafd deRlref & B'ee&td' nreggs a trgb% djgr%emlt block

e systenwcontro er can up
from tgy phaysical @qﬁrgssrcé@@iag;, Al sfaies the gerrding unit block in a memory in operation

102. At this time, even when the amount of data to be added is less than one recording unit
block, the drive system reads one recording unit block including the data. For example,
assuming that one recording unit block has 32 sectors, even when the amount of data to be
added is 16 sectors, the drive system reads a 32-sector recording unit block including the 16-
sector data to be added from the disc.
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This is because data in the position desired to be
updated in this recording unit block will be updated
anyhow and therefore it does not need error
correction, and also, if data except the data in the
position desired to be updated is neani ngl ess dat a,
this does not need error correction either. [0086]
Accordingly, in this case, the systemcontroller
updates data in the position desired to be updated in
{0090} heNexddbe disigmwantroller petforas@ned corredtine ohbati § cluaied of the
[ part to generate a
1900“&3%@2@2%%%?&Fg22?ﬁ|ng u |n6 é@'ﬁ%nd records this
| acement recordin unlt bl ock in r epl acenent
t0091bosif thedrirop gorrgréion p&@egﬁr\s Syeteats @m@e}ed [topsstenteentrofigr performs *
error dotredtid GURHBLE @listér TRl Reoitg A Bldel ifidiRatian @at a of
a recordlng unlt block according to the present
nt i he ne d for adding data to data of
0092} g fiin i et STCHET ceBrpBE sPeke 1 oS PR sedn pERECC
clustet [3 slubeesﬂﬁll Imcd)efmibn updadridniothe arrar &frr@hdﬁrﬂs@udd:emgfuu Mirdcesses the
ck bId SCr i bed abov \gtrlreference to FIG 9.
recor 'Efb%l] "BAPORY T ?@ 10, a drive systemreceives a
data addition conmand froma host or an application
[0093] n Upérsattisodeté@inedThietherdherers applectiatiicorcomdagsmittogock in

operaficgﬁ (gi‘;‘g@c(t) Igﬂa\%Hga ergclg)é%g&% th%?&%" urW SIF%(O%gﬁ b%ﬁ&%y be

determipad gy@ttg@,ﬁ@'@rmqr@pn@m obetaten a@c} V\élhgry meedﬁwnrrnm:oa result indicates
that tf@t@’@.'n@%ef@:@ q{a%s§t a [Sd%ftfoﬁsfrpﬁ?/ﬂﬁh Agtat |Qdé§?reed|t9 gk Sahe %@nce%ordlng

data desired dded, reads a recording unit

unit b'e%iiRredf"ﬂ B® m%owﬁlgw@éﬁd i SapoBfnGaU bdeck. iriehiei e @gded data

is recdri€d, iE£eb@icd Gn WY 8is®InQspérdtion a O§E‘T"ﬁ’§ ¥s thi oﬁﬂﬁ‘é rﬂéa‘?i%odufy—wrlte
102. At this tinme, even when the anmount of data to be

Proc®%dded is | ess than one recording unit block, the
drive systemreads one recording unit block including
[00941 hdf thatdeterforatiex &rﬁplt mdlcamSMﬂtIﬁQ‘eﬁdW@Bef@&Edéte @édﬂjeﬁgat the position

RN A S CTNCT R R e

replacemdtsreao@mgwdmkr|e@xdnrccﬂu the addedt datd Bokcdrded, isdhiengrdetié a
rep;ac%@ems&o%gfah fAabiPeplidRd ohr om the disc. 18 [0050]

ystem con P°er perforns error correction
the BI'S cluster of the recording unit block stored
[0095] n It preorperraetipniaf thepe @reluster 0t spOBesi} in opetatiore 8 based on

paddlri‘goihfoﬂﬁét'ld?ﬂn afe Elﬁ%lﬂté 45l ML QI of SHrof egﬂf’éc%%ﬁtgf]g{a%g%%}ﬁ% er Mis

contr ol per or ns error correction o ' )
Conf'"e?%haéﬁatéfe&Ch@"\gé@é% Biafgaddrase ibivaisk dpte ivpesiratitohe 20ded in the

recordr@QQ&]blaaRe@ patififg a¥&tie Bb@rﬁmrf ﬂid erhafRt GhaH A&SrELhEr
emboélmentecgfrtl% pr%gérft?rgvtehgonn %frecordmg unit block is not filled entirely with valid data,
and valid data is filled only in part of the recording unit block and invalid padding data is filled in
the remaining part in order to make one recording unit block, padding information that is
information on this padding data is further recorded in the recording unit block. By including, for
example, information indicating valid sectors and invalid sectors in the padding information, a
position in which valid data is recorded in the recording unit block and a position in which invalid
data is recorded may be indicated from the padding information. Also, in the embodiment of the

present invention, this padding information is included in a BiS cluster such that if error
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cluster is successful in operation 105, and if the

error correction is successful, processes the

recording unit block in an ordinary nethod. [0093]

That is, it is determined whether there is a defect in

the recording unit block in operation 107. Actually,

whet her to process the recording unit block as a

defect nmay be determ ned fromthe error correction in

operation 104. When the determ nation result indicates
correctib@bf thh &1 ciustens mbefosotd, tikas\atamt cantpsei ¢anarniinm teipokitions of
valid %O%rr(d “E{%?iéd&qaeﬂclpﬁeetp ﬁéﬁ% ?e%grd rﬂuﬂrgt%[lé 3<Cfa r?g{f?%%aaléipnlg information.

recording unit block, in mhlch the added data is
[0096} edothiedass, § itrie confidmed that aimengl st eixpludipg datei i el@8ition desired to

r o i :

be acrlf%ioa i esre%Qr%hngi %g{hﬁcﬁ]l% @??rgﬁ&rgéégs %ﬁd\Mr{g oglt Ergp&ffﬁe ion of valid data
is perfptiegdeandsthg refesiniog daidds mepsinglgsiepRdgingtdate, pyeh whemerrrncorrection of
the EQ 'Cft]gtegﬁé@pérﬁal@q&terde%etsgst@% c%qqgl%r cdn 'é\ & dét%cfl‘?ri'ﬁé r'égordlng unit

uni t stored menory epl acene

block. s isdiasguspriata Bl e leositien \w/rwhm\ daﬁ%lsaﬂ@a@%ﬂ @deapdded in ths recording

unit bIb@@@ﬂl%%d.bpdét%d AGRIWESH t'h@re?ore ft%é@ﬁ@t‘@éﬁ @8 Lo NAlso, among
di sc in operation 109. [0095] error correction

data coont R SRR WBich deladh devisdre e Prdesh ¥plist daim hapeo problem

becaub@&ﬁdr @fﬂrec@c&d@htﬂ@vélfdfdéltd@tﬁeﬁﬂrmdﬂj bR@wBbPtHe! &St i6f widén &rror
It of _.error ggrr JZ%on of the BIS cluster, it

iS
Co”eCBB'hﬁ TBETIREE % W&PWQ'ea%nf’%Fal thisqReani essdatadoes not
need atvrebrrd@toa. i s desired to be added in the recording
unit block, is padding data in operation 106. That is,
e C rese
[OOQTWV/{ebr?W i ’ngﬂg?sg%tgrg(ﬁ%rgﬁg%%?Bgﬁ%%ﬁ? p!?)% tlB |rl \fvrr{lah data is desired to
be addastin thel necording upd ibiagk dired in thengemah mdjmamtam \faliti def@ and padding
L
data vmbm dhgn%{% tgeRbrabd12 rdiReBhRh G ebiRin #aﬁlt%?&k% lBYRL Wl
rep"icﬁﬁi‘eﬂ*dﬁém@ﬁ@ Ui SRcima fﬂﬂ*ﬁolerf@nbmsltmp@ddhmgisc rlianemilOn dne.
that is information on this padding data is further
[0098]’ eqGadeds alyrddHefof 86APAHNGSridPbdrrdtios KapaBYitibN&f ARG cluster and a
for exanple, information indicating valid sectors ang
BIS clusierl i d sectors in the padding information, a
position in which valid data is recorded in t he
[0099) e Rufetring taRi 1b|mim;:&ﬂdorﬂomﬁ:ir tbegrtion cuttitniies BVaBIScluster and
an ECEA By DRAAT SO R B "Bl i Db W Radan o, he
error dormeetioni capabilithiosthp &8 ichgter itf raveralbdtienthias thatef tHeRCE Bluster. The
diﬁereE{;ioﬁ%r%? :cg{reﬁstl?ﬁ If]or rFr%%roan#:J f(arrc(Je rc{?gﬂréa g{:%tfﬁeé_g}%( !P%fe'wgrdsiag% (248, 216,
33) codemdrids mith 246 pgstgs pf infismetion aral 320bydket @f parity dnd\BiE icddeladrds sare (62,
30, 33) BSdMARE ith 5?%%&?%@%‘%0%% 39'b%e§ of bR hi s paddi ng

nfornatlon case confirnmed

at anong data excluding data in the position desired
[0010Q]0 Thus, though the numbers of parity bytes are the same, the length of information of

the BIS cluster is much shorter such that the difference of error correction capabilities is shown
asin FIG. 11.

[00101] The difference of error correction capabilities of the BIS cluster and the ECC cluster in

relation to burst error will now be explained. Since in each codeword of the ECC cluster, the
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be added in the recording unit block is neaningless
paddi ng data, error correction of valid data is
performed and the renmining data i s neaningl ess
paddi ng data, even when error correction of the ECC
cluster has partially failed, the systemcontroller
can add data in this recording unit block. This is
because data at the position in which data is desired
to be added in this recording wunit block will be

numbé’r&ﬂ’@bﬁ? botay hop, ang pdbhaneicddret a ﬂﬁﬁﬁﬁﬁ’?f Jﬂel%ﬁ?sﬁlhfe@bh codeword
correctli on ce a e
by eraB0 6PE TSR PRI SR 176 e 14 EaUD M5 R didorea i the ECC

clustedatlsapmgalem d@)ﬁ@bﬂ EfMaxibReacfss! retdrting @R ta@dsbdadmg hmt block.

Meanyieo a B BRsBET iGNt nRaser of iy PEef Bl dash St s the same

as in theaDCrngkessrddetaas cdsri‘ecs:oﬁﬁardt pgﬁ@ﬁ&edckalblatm e\SearmtBIS reddvord, a

man gk B 1 7t Silea Sy 2030 e e L b o SIS R e win 24 815
codewtbeds areidhé ooddverdedate @&vely triterleneedindhda gntue iBiS bluetek a maximum of
128 re%g gj dﬂ%dfrarﬁ%sgﬁg rg&?ﬁ unl‘?ﬁpoﬁll;m g;%lcgsrgc\:/t%lil Ie deaxtgg] g rjrtel% Possnble
to conreet@rculs agcuamid in tﬂha)E@C_camtbrrie@odldgat\/lalyslorrgemcacsemea:s a scratch of
maxm{dﬁﬁ %rgl Hﬂi@, Qé‘»l%lleggﬁ 8@%@ grr@r&&%?&rﬁﬁ%metﬁ% Blﬁ)géllggﬂepmﬁﬂmfrglaevery long
error %@hpaﬁlsnw@mf@mamum@@m. doutdaajhedéndgth pitbe ofaxmnurE@@atch in the ECC
clustefl uster and a BIS cluster. [0099] Referring to FIG

a conparison of error correction capabilities of a
cluster and an ECC cluster by a random error

10010%1ho‘\‘7&?°rd1”t9'51 8N BRrFitpaian asdn 434 Bo‘c?”dtqﬁed%‘igﬂ%‘%ﬂﬁ@ﬁ’?otﬁa’f is, the
situatibif @ wiSEH B BIS ek istdirdt @paddtiblel But efrot &ireBlich StHSEET disster is

imposSPRy KB B1°Lar bl SUEPIReY Pate AU arUBHOBFF S5 it e BIS
clustebie trasagted bﬁ)ﬁisclod&l/\mrthts prasent (RAdtior? 1'ﬁien @3%8 ﬁéﬁd&jﬂﬁn’e@§ of the read-
modlfy-w%teg%épaélb te%lj %iou!gﬁrﬂger l?@élc urs]'.lo;%rt]sd tl&% RaL] th‘y ta is
perfortmgtl &g usihg ithef mndmmiimfnrm@n?»ﬂcrby‘tatesnr@temry eyrial [)l@rﬁé.s&@}s of the drive
crsrT 5 N R Sl i G0 1 R

shorter such that the difference of error correctl on
[00103]a pidsi Aregeing ivertion oavalscie pmbig ad gompwereadabiteodes on a

compl.@uaﬂC r’%%aﬁi@%c@fdw@rrﬁé’d’:wﬁoFl'ﬁ@%&'nﬁﬁ‘tep%%ﬁgﬂalé rédo?ﬁnggﬁneﬁm% iBLRy data

cluster and t ECC cluster in relation
storagg deyiee fjat Pam%twed@twb|ca|wdae tpraafierirpachics compdERbI VS e

Examﬁlb@oﬂﬁ@c@ﬂnbtﬁtbﬂe’adém@ r&ﬁrdﬁ#ﬂ*ﬁ@ﬂluﬁlﬂnﬁﬁ'&é rte)édjEMFyerﬁeméry:flaOM

it is possible to correct a maxi num of

fa“do@af’&ﬁe%daﬁ'mﬁwdRAw e AMedragets tﬂﬁ’easﬂoaay ﬂ'ﬁés pr%gatwtorage
devicedNghd &fridrivieRes @AKh BY dARIRAImisARAMM@LAIING Inteihebh)N & nECSmputer

readable recording medium can also be distributed over network coupled computer systems so
that the computer readable code is stored and executed in a distributed fashion. Also,
functional programs, codes, and code segments for accomplishing the present invention may be

easily construed by programmers skilled in the art to which the present invention pertains.

[00104] While the present invention has been particularly shown and described with reference

to exemplary embodiments thereof, it will be understood by those of ordinary skill in the art that
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cluster, it is possible to correct a maxi mum of 64

recording franes in a recording unit block

Meanwhile, in the BIS cluster, though the nunber of

parity bytes in each codeword is the sanme as in the

LDC codeword, erase correction is not perforned such

that in each BIS codeword, a maximum of 16 error

byt es shoul d be corrected, but since the BIS cluster

is formed with 24 BIS codewords and the codewords are
varioug eledtiggs iumfbem laed deidiis may be neatei there Bl vBtholiudgpartingdrom the spirit and

e .

soopo g iR e i PEEBLR I hb HBrlobidin =76 Pl Ml Kpogiments
should i mmsldeceﬂ iedessriptiecenee bmyg and notl*fer RO Ses @f,tnertatlon Therefore, the
scope opﬁ\eqmeggoﬁlsvo%m{ed R&%g%er %{ta@d%sg@tgg t%ﬁehr%tr g\%n%n but by the
appende oleimangnd Al ﬂlﬁ@FeBD® withis therscopewiliigi G99 stauagedsbaingrigciuded in the
presefimi@ &ych as a scratch of maxi num 2cm double the

eng of the maxi mum scratch in the ECC cluster.

102] Accordingly, since the situation as jin FIG 7B
[001 Oén d?\cggdagste theyrgsel W@nt‘oﬂﬁt dqsgnbe(df%)ovg i Y psrfopgRing / data addition

or updattl SgeratheR bBlcnfrhiisd iBvalidSiaes lhaﬁd&DlhraQ@bbrﬁlng uPHbIRK irdadvance,
correction of the ECC cluster is 0SS|

unnecp§%@ul@mql Progessee é)f the {irive systemmay l?eorggu%gcﬂﬂdﬁae performance of the
drive dy@feﬁ"f :ﬁﬁ@{/ be ﬂn;ﬁr@ﬁecﬁ&%b &QQtr@iﬁuH! of nbh%thng aClates & @ditidnsor update
% % %F osed the %en |nven§
operaj ’%‘ ﬂté“%%eda vy esd 055?9 ' FGHPE §2 %
improwaer ati on, even though the ECCchuster is defective,
addi ng or updating data is performed by using the

100108980l 2401 IRbARL A Pk 1LedINGERRAHeYo HEL Lthn an

rocesse rrve be reduce nd the
descriped, filesr mm inyentidres aef IV@fesi)lg tf@ﬁqmybweemmrm@a Instead, it would
be ap&r@gg{ég]bym&egkﬁér? ﬁ‘\tthé QM @t 'cQéhd@Yne%J 52Omb& %ﬁ’ﬂé’é@ &HbRfiments

onput ef readabl e codes on a onput er readable

w'thowt ée%m@wﬁ@aﬁ wmc'wr@@ﬁﬁupéﬁheﬁ@aam éher opt @f which is defined by
thec@wﬁng@QHéﬁéanwagﬁga storage device that can store data
may be thereafter read by a conputer system

Exanples of the conputer readabl e recordi ng nmedi um
i nclude read-only nenory (ROM), random access nenory
(RAM, CD-ROMs, magnetic tapes, floppy disks, optica
data storage devices, and carrier waves (such as data
transm ssion through the Internet). The conputer
readabl e recordi ng nmedi um can al so be distributed over
networ k coupl ed conputer systens so that the conputer
readabl e code is stored and executed in a distributed
fashion. Also, functional prograns, codes, and code
segnents for acconplishing the present invention may
be weasily construed by programmers skilled in the art
to which the present invention pertains. [00104] Wile
the present invention has been particularly shown and
described wth reference to exenplary enbodi nents
thereof, it will be understood by those of ordinary
skill in the art that

|?récapabllt?y rhay be
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21 various changes in formand details may be nade
therein without departing fromthe spirit and scope
of the present invention as defined by the foll ow ng
clainms. The preferred enbodi mrents should be
consi dered in descriptive sense only and not for
purposes of l[imtation. Therefore, the scope of the
invention is defined not by the detail ed description
of the invention but by the appended cl ains, and al
di fferences within the scope will be construed as
being included in the present invention. [00105]
According to the present invention as described above,
What ibyglaeed ®r m ng a data addition or update operation by
confirmng invalid data included in a recording unit
bl.ock A meﬁ@d@ﬁmordimgm’@iimssmyuqim datal coprvis@gses of
LRl .ﬁ%ﬁmmnwecyoragghﬁe% %&%ﬂ@&nlp@Bé@EW%Qnﬁﬁld datais
ive system na rove as a resul
partialyfpaddad, perﬁ@dmg rhigp @cardtn@ L@ddvﬂqck Femdhe irferaasion seserding madium; and
tﬁ&ﬁatlﬁqiyahla%aﬁaclhg%éd/ inRSd Fe‘éfnr@ﬁ‘@ o b%bk%fa"s@d’ on g@& i} fJrmation

correction capa i mproved

mdlcatmgtth@tdgﬁtrualfcb@at@ifbafawﬁ@rw éheo'm@rl%\gp%@m | nventl on
have been shown and described, the present |nvent|on
is not_limted to the descrlbed enbodi ?ents I nstea

i £ woul'ts MmpBod ghe'aie) hivdgrely in the sedating of i Yaid Cale. zﬁ"lﬁ’ data
.ncludéchmtth@ l‘b%ﬁﬂﬁﬁg WARYD R ya&médaretgb.QmS enbedi diRatson ofidabiosftthe

recordf fepa rt |ff ’EEI(F] Ba(yg%lgF I nC %%ﬂ?rgs @@P %J%ége%&dmgrg@ta desired to be
update |&Itlﬁ55rea@|dirtghﬁ|itlblce:qus wakkhisa. 22 What is clained is:
1. A nethod of recording and/or reproduci ng data,
conprising: witing on an information recordi ng nmedi um
a3d.r ecorrai methad bt clbihoZ kvhereindtieckpdatingadfitde daltdadats comprises:

p&[r*on?hl yerr%?g&?&hor? br thé %jdo %nﬁt @S&PJEQL&gg W ptgcfadglnﬁ(irlfformanon

matron recor
vedrifitmidathat datelexdeding thetcma deear@ldd@ he upsdted bl the kedeadiraiunit block

has inPlidRAEH- O r%ﬁﬁé& kmg §dat the invalid
gﬂ % dé rec

I's inc uni't bl ock. 2. The
n@qwcmm@ﬁ répiawmqnt rwmm i moww Risd i thg ingglic data with the

upt:iatél:iadieltéj cfiat ﬁhenV&}dr@oﬁiéét%n o'f el HERdinh Bnk BRCK RIS, Qﬂd uni t
ck iIs updated ess of error correction of

df&P%deS‘Q t'Pﬁh@e”qf @66!’ %ﬁﬁnl?ﬁt fecedBwrinitiblqckdn B &RRIFGegIent position of
the médiirer mat i on confirnms that data, excluding data desired

to be wupdated in the recording unit block, is invalid

dat a.

4. The method of claim 1, wherein in the updating of the valid data, data desired to
be updated included in the recording unit block is updated regardiess of error correction of the
invalid data if the padding information confirms that among data, excluding data desired to be

updated in the recording unit block, valid data and invalid data are included.

5. The method of claim 4, wherein the updating of the valid data comprises:
performing error correction of the recording unit block including the padding information;
confirming that valid data and invalid data are included in data excluding the data

desired to be updated in the recording unit block from the error corrected padding information;
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3. The method of claim2, wherein the updating of the
valid data conprises: performng error correction of
the recording unit block including the padding
information; confirmng that data excluding the data
desired to be updated in the recording unit block has
invalid data fromthe error corrected paddi ng

i nformati on; generating a replacenent recording unit
bl ock by padding the invalid data with the updated

d l%rﬁ\h%r!a ﬁé’ﬁ%@erﬁérﬁt(?éccﬁ&ﬁé afit biobtk B upding @ﬁﬁrd@sfﬁgd Wi updated in
is falled; and recordlng&&g‘eri enerate

the reﬁ%rsunaeaﬁaw PYRTOIE YT SPTe B valif dgleas failpd: and

PRsEbidir th® Gendrbd resladement recORind @it stkah aGb@bderent position of
wherein in the updating of the valid data, data

the mediumy g to be updated included in the recording unit
block i s updated regardl ess of error correction of the

vaI| ta if. the paddin ormation confirnms that
’géi’?% reEdiPaaryg @Bf%?%a‘@g |“?eér&°‘{ P ¥pdat ed i n
t hrﬁtlmgeﬁroairdinftgmumrt rebdrditly,madidirh @ rdadrdingdit bhtzlalnivdudﬂh‘aalid data is
ude

pertefl s B gl BB s o S ot B oty A meorum:anc
epdding oew deta_tlrn ) 5 recﬁon_uihg unltEbIocIdbaagadmml ;Iadblngcm‘o:rnmﬂouaind@tmg that
the imtzah‘ig dB%O\QHEnggE‘E%E‘%éo?JM u@P@BM mng that valid data
and ‘1nval ata are 1ncluded in data excluding the
data desired to be updated in the recording unit bl ock

from t figs Rlfil of Qléfngﬁt%rgig}w{hggadhﬂg;% %tde%ﬂd(at%?the new data is

ener at | ng a rep acerrent recor nit
addecgtpdlaﬁ weﬁgrdcr@ttwlt@é@k regprdlessyel aijsd 6@gRETIp of B4t of @v@de@qrw@g unit

block e pfAdRKnBMRRINRERASBTS RS &8 k2ALIIRG 48h d'égl?ed VRl ddded in the
data has failed; and recording the generated

ma“@%%ﬁ%k@ﬂ%hﬁ’@@@%Paang unit block in a replacenent
position of the nmedium 6. A data recordlng and/ or
reprodycin t hod. c sing: witin
e e B eD T e Rt et Bow e csmeekes
V\berﬁimhn’@\/éﬂdr dodedtian bﬁthegacgdrma@ Lulyit pladdﬁudlud@g thieepatiditg information;
oc romtne

ﬁ gcgrg F‘ﬁ%ﬁgﬁjﬂé‘g’, E%datgﬁsdrec%rgad Hba H%%lqﬂlaetxgrugﬁtglttﬁ%position in which data

is desrreat’@rtda aufgled im thebéaedind asiedlocnfrgades egori d@fr@ttﬁ’ﬂbb@cﬂng information;
%oe?% nﬁrprehg?érg?dthgcortgxg !.Il.llﬁlgbloq% ﬁ%%asdg:mn bgdﬁg@ data weth the new

data amh@weermewrw gohvectamhdif the eEortdng unéwlatathas fdilee; avew data is

a r raQr...

oAkt DR A el TR 638 8 B Blion o
the medieidi ng i nf ormati on confirns that data excluding dat a

deS|red to be added in the

9. The method of claim 6, wherein in the adding of the new data, the new data is
added to the recording unit block regardless of error correction of the invalid data if the padding
information confirms that valid data and invalid data are recorded in a position excluding the

position in which data is desired to be added in the recording unit block.

10. The method of claim 9, wherein the adding of the new data comprises:

performing error correction of the recording unit block including the padding information:
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recording unit block, is invalid data. 8. The nethod
of claim?7, wherein the adding of the new data
conprises: performng error correction of the
recording unit block including the padding
information; confirmng that invalid data is recorded
in a position excluding the position in which data is
desired to be added in the recording unit block from
the error corrected padding information; generating a
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the mettitra. and i nvalid data are recorded in a position
excluding the position in which data is desired to be
added in the recording unit block. 10. The nethod of
crhlntBﬁaMhemEanaW§Oa@§KﬁgmogaDMﬁBWEWP@aﬂ%n@onpr|ses
? E@ﬂ ?lngrutt@((vnﬁlﬂé ?é(}gtd?ﬁb it 516 ih SRRAIhREd létﬁtatts partially

I nformati on; 24 conf |rntnq
paddeghen an @lfqranaaen @cerﬁwgu rﬂ%tumoorda@canettte reeqrdipg &gt plec from the

mﬂrwggétkkgﬁugﬁﬁé&ghnguthe position in which data |s
desired to be added in the recordi ng unit gloc

{ REORI BRIt eRftopes Gte WITRANFAS WGP PE2IGERG  ergeasding unt

block b&fldameHBBing IF6@i=EbA thdibatitig ok iMli@dsaianginchi@ed@Whe recording
data to the recording wunit block even when error

unit bIgtr ecti on of the invalid data has failed: and
recordlng the generated replacenent recordlng uni t

dg‘ ‘a rt% ?%Jaﬁ usacﬁ ﬁn%r?lt " e\g 'ﬂ?gﬁ% 50%\ o&)gmt %onCEroysn}te wrltlné/_}readmg
unit tcagriptel @it gataanadetiim erreamlding uoih blt)cta\/regtarctl@saaf regoocaisagon of

data og[nﬁegrﬁ?c%rﬁhﬁﬁg Phl??l%@li gtﬂ:h ttﬁ‘a\tﬁ‘ltlluéjpéjcﬁﬁd‘?g th\%rrggt{otn' c%l 1r¥ns %tddja%j 'excluding

I'Oh” recor

data deeicagt tdibegipdaiet lrbtheckcdrdlogmmheloclf tief lovat@tdattn r ecor di ng
medi um and a control unit controlling the
witing/reading unit to update valid data in the
r &&or di ryappsiratus of dir Fayeeretnthg gaetrahgnitnf or mat i on

' %tfb@stthél dritifPleatitg UhRYAbdrbrddRr bSrddh6h S HatabiddR8ncluding the
paddlrggel(r:t%rrmatlon
confirms that data excluding the data desired to be updated in the recording unit block is
invalid data from the error corrected padding information; '
generates a replacement recording unit block by padding the invalid data with the
updated data even when error correction of the recording unit block has failed; and

controls the writing/reading unit to write the generated replacement recording unit block

in a replacement position of the medium.
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unit block. 12. The apparatus of claim 11, wherein the
control unit controls the witing/reading unit to
update valid data included in the recording unit block
regardl ess of error correction of data of the
recording unit block such that if the padding
information confirns that data, excluding data
desired to be updated in the recording unit block, is
invalid data. 13. The apparatus of claim 12, wherein

the CofferRlpattiidof chRAt OhiferéiR eha\edrtioNgHit @atoRAN&IRtfind/@ading
. performerror correction of a data bl ock |n%kyd|n %he ;
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dd‘bLQPk tin,a repl acenent position of the nmedium 25 14.
Padding oL at us of claim 11, wherein the control unit
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deggreratés & heplaradeginhrgcondingrumiithiask by opflatingslatehdgsiradbne updated in
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I'ng uni't block, vali a and itnvalid data are
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ina reﬁ%%ﬁ@ﬁt dd8iibn of PBRhEnt he witing/reading unit to
performerror correction of a data bl ock including the
paddi ng i nformation; confirns that valid data and
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17. The apparatus of claim 16, wherein the control unit controls the writing/reading
unit to add the new data to the recording unit block regardless of error correction of data of the
recording unit block if the padding information confirms that data, excluding data desired to be

added in the recording unit block, is invalid data.

18. The apparatus of claim 17, wherein the control unit:

controls the writing/reading unit to perform error correction of a data block including the
padding information;

confirms that invalid data is recorded in a position excluding the position in which data is

desired to be added in the recording unit block from the error corrected padding information;
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a witing/reading unit witing on an information

recordi ng nediuma recording unit block in which

invalid data is partially padded, or reading the

recording unit block fromthe information recording

medi um and a control unit controlling the

witing/reading unit to add new data in the recording

unit bl ock based on padding information indicating

that the invalid data is included in the recording
ugéﬁeratb@@keplaaem&h moammaj @litusodkibyQaating s inwhtier datawitithe new
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blockCOr rected padding information;, 26 generates a

repl acenent recording unit bl ock by paddi ng the

invalid data with the new data even when error

copr eCﬁ‘h@Bﬂ;ﬁB‘ratbbef &RFOTIWABreitink cBhea kinftas fal | ed; and
e Wwiti ng/readl ng unit to wit
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gé?fgfﬂiﬁ %a R G A e S T R ﬁP‘ife%'PBé’Ea dr”'ﬁ‘ bjock including the
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fr I Cﬁ ta (f Vci c%gadar go Itr"lr ol n e position
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Pesi t i ARomputer readable medium having embodied thereon a computer program for

mforma?l

executing a data recording and/or reproducing method, wherein the data recording and/or
reproducing method comprises:
writing on an information recording medium a recording unit block in which invalid data is
partially padded, or reading the recording unit block from the information recording medium; and
updating valid data included in the recording unit block based on padding information
indicating that the invalid data is included in the recording unit block.

22. A computer readable medium having embodied thereon a computer program for
executing a data recording/or reproducing method, wherein the data recording and/or
reproducing method comprises:
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in which data is desired to be added in the recording

unit block fromthe error corrected padding

i nformati on; generates a replacenent recording unit

bl ock by adding the new data to the recording wunit

bl ock even when error correction of the invalid data

has failed; and controls the witing/recording unit to

wite the generated replacenment recording unit block

in a replacenent position of the medium 21. A

C@fiind @t ant iefutiablicn reedtdinginisitinmg resvbdiok) exit blbek imavhich invalid data is
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ﬁmnnﬁﬂﬁgéﬂﬁﬁb§FPEQ§§®9nﬁ%nﬂﬁ %#?%ﬁ?i padded, or reading

the recording unit block fromthe infornation

recordi ng nmedium and wupdating valid data included in

the recording unit block based on paddi ng i nformation

indicating that the invalid data is included in the

recording unit block. 22. A conputer readable nmedi um

havi ng enbodi ed thereon a conputer program for

executing a data recordi ng/or reproduci ng nethod,

wherein the data recordi ng and/ or reproduci ng nethod

conprises: 27 witing on an information recording

medi um a recording unit block in which invalid data is

partially padded, or reading the recording unit block

fromthe information recordi ng nedi um and addi ng new

data in the recording unit block based on paddi ng

information indicating that the invalid data is

included in the recording unit block. 28
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