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APPLI CATI ONS [0001] This application clains the priority of Korean

Pat ent Application No. 2004-11073, filed on February 19, 2004, in
the Korean Intellectual Property Ofice, the disclosure of which is

i ncorporated herein by reference J BACKGROUND OF THE | NVENTI ON 1.
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reproduci ng data from an i nfFQRPERFIRQING 98 Mo such as a hard
disc (HD), a conpact disc (CD), and a digital versatile disc (DvVD),

is performed in predetermned units. The unit is referred to as a
recor di MRASE-REPERENOH T@ RELATEDUWEMICATIONSDl ock.  An error
correction block for correcting an error occurring when data is
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the err QicogRrdi&fhdren roekerics desired to be recorded, neaningless
v{a}iues, such as 00h, "are added to the remaining part of the error
c

rection bl ock, that is, 60Kl[tates, and then recorded. [0005] In
or der t@ApWQQ%EHEWB?NE " ection block in which only part of

t he bl ock ha ingful data, a disc drive reads the error
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correction bl % error correction. However, then though
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2. Description of the Related Art

[0003] Recording data on or reproducing data from an information storage medium, such as
a hard disc (HD), a compact disc (CD}, and a digital versatile disc (DVD), is performed in
predetermined units. The unit is referred to as a recording unit block or a reproducing unit block.
An error correction block for carrecting an errar occurring when data is recorded or reproduced

' K\} is an example of a recording unit block or a repreducing 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




1 inpossible as well. Since the disc drive cannot identify which part
in an error correction block is mneaningful 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 neaningful data in part of the error
correction block, finally regards the error correction block as an
error. This situation takes place not only in a data reproduction
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- ECC cluster 14 is distributed to fill ECC parts of a physical cluster block 20.
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[0009] Alogical address and control data 15 combined by a recording system are arranged in
32*18 bytes. A physical address related to a physical location on a medium is arranged in 16*9
bytes. The logical address + control data 15 and the physical address 16 are combined to form
an access block 17 of 24 columns*30 rows. Then, the 32-row parity data is added to the access
block 17, and a BIS block 18 is formed. These BIS blocks 18 are arranged as é BIS cluster 19
of 3 columns and 496 rows. The BIS cluster 19 is distributed to fill BIS columns of the physical
cluster block 20. Then, by adding one column of a synchronization bit group to 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.



cluster block 20, a physical cluster of 155 colums*496 rows is
formed. Thus, by arranging data in a manner of interleaving as
presented above, the error correction capability is enhanced. 2 N

[ 0010] Meanwhile, when data is desired to be recorded on a recordable
information storage nedium a drive systemrecords the data in units
of clusters that are recording units. Wien it is assuned that a
cluster is forned with, for exanple, 32 sectors, if the size of
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read-nodi fy-wite process In order to 'add or ED update the 16

sect or suP9gifdds grco erdé‘&6F@?'ﬁ%e@bPIHEFﬁE%%Efﬁ%WOQ?PﬂQQ er is read and

stored in an internal nenory. Then, error correction of the BIS
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sect or sgetaik MVhe ageadmelﬁl(me@p@fcgmdém & eghd-modify-write process in order to add or

” ) update the 16 sectors, data of a recording/reproducing unit cluster is read and stored in an
internal memory. Then, error correction of the BIS cluster is first performed and then error
correction of the ECC cluster for 32 sectors of data is performed. At this time, if error correction
of the ECC cluster is not successful, the remaining 16 sectors, excluding the 16 sectors desired
to be added or updated, cannot be reproduced and a problem in recording the data desired to
be added or updated occurs. This is because valid data may be included in the 16 remaining
sectors, and therefore error correction should be performed fully. Accordingly, in this case, if itis
not known whether data in the 16 remaining sectors is valid, the drive 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, useiess operations

of the drive system inevitably occur in this situation.



. known ether the data 1n the remain

to pe added or updated, cannot be reproduced and a problemin
recording the data desired to be added or updated occurs. This is
because valid data may be included in the 16 remaining sectors, and
therefore error correction should be perforned fully. Accordingly, in
this case, if it is not known whether data in the 16 renaining
sectors is valid, the drive systemhas to access the cluster on the
disc and try to reproduce data again. If the cluster cannot be
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updated regardless of error correction of data of the recording unit block if from the padding
information it is confirmed that data excluding data desired to be updated in the recording unit

s,

) block is invalid data.

[0017] The updating of the valid data may include: performing error correction of the
recording unit block including the padding information; confirming that data excluding the data
desired to be updated in the recording unit 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



[0017] The updating of the valid data may include: 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 padding information; generating a replacenent recording
unit block by padding the invalid data wth the updated data even
when error correction of the recording unit block fails; and
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the invalid data is included in the recording unit block. [0021] In
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{) corrected padding information; generating a replacement recording unit block by padding the
invalid data with the new data even when error correction of the recording unit block has failed;
and recording the generated replacement recording unit block in a replacement position of the

medium.

[0023] In adding new data, new data may be added to the recording unit block regardless of
error correction of the invalid data if from the 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 block.



corrected padding information; generating a replacenent recording

unit block by padding the invalid data with the new data even when
error correction of the recording unit block has failed; and
recordi ng the generated replacenent recording unit block in a

repl acenent position of the nedium [0023] In adding new data, new
data may be added to the recording unit block regardl ess of error
correction of the invalid data if fromthe padding information it is
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still another aspect of the present invention, there is provided a
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[0027] According to a further aspect of the present invention, there is provided a computer
) _ readable medium having embodied thereon a computer program for executing, a data recording
- and/or reproducing method, wherein the data recording and/or reproducing method includes:
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.

[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 invalid data



readabl e, medi um havi ng enbodi ed t hereon a conputer program for
executing, a data recording and/or reproducing nethod, wherein the
data recordi ng and/ or reproducing nethod includes: witing on an

i nformation recording nediuma recording unit block in which invalid
data is partially padded, or reading the recording unit block from
the information recording nedium and wupdating valid data included

in the recording unit block based on padding information indicating
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recordi rF@rthmptartm beldeseription weich rfﬁll@wmniion PEdCUH ti @vawir@rmthe dasgription, or

addi ng pr%g/ %’néé‘m; D&t ccgrﬂq% N3kt bl ock based on padding
i ndi

i nformat i catlngt the 1nvalid data is included in the
recordin unlt 0029 Addi ti onal and/or other aspects and
advant a& PEﬁﬁ;éRiPT' RF THRBREVGNCRI 11 be set forth in part in.

t he description Whl ch follows and, in part, will be obvious fromthe

descri p{o030] orhesgmydbeociheasspediskaynd pleattages dthe fresant ineadticonwill Beddate

SCR Pglgp%}'leq: '#or% II\I pr[eg géglfro hﬁ??ol@:@vﬂ%tﬁleg %Escﬁ’ﬁ;ﬁ&gﬁ%eﬁgg e

advant ages Fegen nven

readi | y camipmation amtbdha‘aammheylrﬁg)dirlawwgagf ebichi | ed descrl ption, taken in
conjunction with the acconpanying drawi ngs of which: FIG 1 is a

di agram f or EKpllds aidiegramiadxplginaly aneedindyf data by ae intesearing meshdsgecording

accordi pg,n éﬁn?ﬁe@?‘é‘%v%gﬂfnaﬁte@ \{@d}tl onal technology; FIG 2 is a

bl ock di agram of a recor r epr oduci ng apparatus accordi ng
to an enbodfkerts 61b|qchéi'ﬁgfa5% ehd rqcﬁ(ﬁ’é?ﬁ qnsyer reprafducing apparadet 2G0Petng to an

bl ock dleaqg,gg,megfOftth@pfegglqr,memlgo,and/ or reproduci ng apparatus shown |n
FIG 2; FIG 4A is a diagram show ng a recording unit block in whi

paddi ng i nf oFH%ﬁ’%ﬁ dpgalle F\@%’T‘ g@@{am of the recording and/or reproducmg apparatus s own
in FIG. 2;

FIG. 4Ais a diagram showing a recording unif block in which padding information is
inserted;

FIG. 4B is a diagram showing a reproducing unit block in which padding information is
inseried;

( \) 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 data 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 4B .is a diagramshow ng a reproducing unit block in which
padding information is inserted; FIG 5 is a diagramof a data
structure of the padding informati on shown in FIGS. 4A and 4B; FIG
6 is a diagram for explaining encoding of data by inserting padding
data and padding information; FIGS. 7A through 7D are di agrans
showi ng states of a recording unit block when data of the recording
unit block is updated; FIGS. 8A through 8D are diagrans show ng

states of a rFe@qrods agowmatrt J}’ﬁt]@@lém/&ﬂ%&%Halngfdatattb@afaaﬁ@rrdbdmnyIﬂh’t block
bl ock i s adde art of a method of updating data of

a recor G’Pﬁ‘ﬁg'ﬂﬂltcf a'BF@ERd'E@EBQfd?%BFE’F@t el EBY ment of the present

i nvention; 7Fk. Gﬂ @Qg@h@ﬁdaﬂ%ﬁﬁg trrof coeetich dapbbifibsalf aA D gustat ahdtd
dat a of a L ecor g H kﬁ)% 0@1 according to an enbodi mnent of the
present PRSP ﬁs bi04e PS8 WS el's a graph for conparing error

Cubcode TR GRS RSy ERaF e TRe R P A M BB erermen.

EMBODI MENTS [0031] Reference will now be made in detail to
enbodi méP3d] of Refrieneaait Apwibaeatisi ipAetail éxemprdiments ofiiiedtiesankinvention,

illustr %&%?lbéloi mcﬁtgfeqmawdngtr%r é’!ée'bmgénynﬁ’&“t?ré@ing 'xAJH%?euﬁ ekerefdiehice
nunmerals refer to the ke el enents throlughout he enbodi ment s are

Gocr | bBHMBEOWTO Biedse elameenéschrauohoyth d hp eabedimantsaff clesaribeg below in order

ref ef 11 Rgek s b drbgiil ontid dy00RRIngRB TR figu L0 FIG. 2, a recording
[ or repr odu0| ng apparat us accor di ng to an enbodi rrent of the

sent 6 S on | &Fﬂcg%ta W i g leadlnﬂ unit 1 ndacnt{ ol
unlt l CF% STRELSrY 8 "FC 'FF! GO/ PPIPHEC RS ARRAGT U AP DN 1R
wWriti ngkrrmadlm‘aylt ufithé pesent iheshtidatnaludas a writhg@eatiDg unitdtankds @ntrol unit 2.
i nformati on storage nedium according to the present enbodi nent, or

reads ﬁ ) eaLeCRtEfg?ﬁng}j@taacork ﬁp(?ﬁ%e g&ﬁroizgﬁ]fé Y \'ﬁﬂf I’:I-grl_'ll%aﬁlﬁggjﬁlg # writd&iata on a

Wl‘ltlng 1 ng uni t ais recorde .
pr edet edigcri€d thas ssoardiniegmaiinn styRpe kiediusT agsiotdinmio thepiegertgmbadiment, or reads

pr ocesskigedahaq hgad by the

[0034] The control unit 2 controls the writingfreading unit 1 so that data is recorded in units of
predetermined recording unit blocks, or obtains valid data by processing data read by the

writing/reading unit 1,

[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 corresponding 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



witing/reading unit 1. [0035] Reproduction is defined as obtaining
valid data by performng error correction of read data, and is
performed in a predetermned unit. A unit by which reproduction is
performed is referred to as a reproducing unit bl ock correspondi ng
to a recording unit block. A reproducing unit 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 anmount that

cannot frididatioiptrat inesliardiitaig inkeitbd ,biwnicludbkleld[caﬁtﬁrf bt mfairrhaﬂbrfml’rﬁﬂSelmbles
recordi uni.t . bl ock.of a . predete ze .in ich v

Cont ai nagunn A e B EER IR oA R St fatlihy, A B bBon
remai ni ng part of the block, and then records the recording unit

bl ock. [@937partihentate,is eposiudeddha wrilingéepdieg enit 1 readert leant, onetrecording unit

control ppp lin hlc ﬁggrdjéﬁtﬁ?sd%!n%éf %95&%“@%!055%“5 %ﬁxa‘gcpgatg k@ﬁadd@ﬂ‘m 4d

data i s containe
accor di rjnaioing pae Obﬁhem framy thetdigm %9n6b@ercentml deid extracts cprésc\xﬂhmdﬁ@ based

unit bl gg lfhé)ﬁaddﬁ}g%oﬁ*ﬁﬁi%n%ﬁ%rneﬁ h@ﬁeﬁ‘ec&r&ﬁ@ LS BEci Bk réﬂr@(ﬁl&es ¥ data,
exanple, in a linking area. Padding information i's not Timted to 8

|nd|cat|onﬁ£hat invalid data is inserted, but .includes |nd|cat|on
t hat i nfWfht i IR W 2 HegRaheidae styicdyre 9 Hﬁeéﬁw@ngamﬂar CRFOMARS PBRR RIS M

i nval i dsheviroinrasi Dvhich is ie@émhetted as aeigel diveegbtérn. det ai | bel ow.
[0037] Wien data is reproduced, the mwiting/reading unit 1 reads at

l.east o C i n b) ock. ich va cont ai ned

ot of oRBF o RERPEAdE g, 27 Wnipa Mo P e 4% PuleoliR By Apt 1o
t he bl oGhke disc oY tshdambdn the Pickgntd.t Tree coibrbrwlit etirtpriexs raosid/Fobl, y digital
valid d r

Fecor i S i eeear s AR haa S, A SR 2 S B . M amgmor
di agramg®f the structure of the recording and/or reproducing
apparatus shown in FIG 2, which is inplemented as a disc drive

syst em [dodepOlwRed g4tk 'lé\%cbr@eg |tﬁ% hSst IFFE raEdildsWidc8RMoR MY thgdih&fwithhfita
di sc drive conprises a pic .. _The disc 100 is placed on the

pi ckup oPe FPRE e PR hQﬁt\I('”tOf zh%}b e sxstemggatoliey £5 E‘?erOFH’Sd”'Eﬁ'Fa’i'O“

si gnal | iwqw@ﬁﬁmec{o%@ BPaddiy dditdie dbda foaeﬁerrwareaﬂon 3udly&ad gdhty data, to the
controller

OOt 10l Leh 2P el R e et A e 2 S g i S8,

r ecor dethef D@22 gbesbteé aatEcs:hana thaflib@nsyist esrrexfiot blokk,eihd %mbdmmsthe
L e GR SLRlont FERL i cproraf Il 1208 artiRl 8l 8o
ECC block is desired to be recorded, invalid data is padded to generate an ECC block. Padding
) informatidn may be added first, and then ECC encoding may be performed, or ECC encoding
’) may be performed first and then padding information may be added. The RF AMP 23 converts
the data output from the DSP 22 into an RF signal. The pickup 10 records the RF signal cutput
from the RF AMP 23 on the disc 100. The servo 24 receives a command input required for

servo control, from the system controller 25 and performs servo control.

[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 controlier 25 reads the recording unit block from the disc 100 and



data to be recorded, which is received fromthe host I/F 21, and by
perform ng ECC encoding, the DSP 22 generates an ECC block that is

an error correction block, and then nodulates the block in a
predet erm ned net hod. Here, when data of an ampbunt that is |ess than
the size of an ECC block is desired to be recorded, invalid data is
padded to generate an ECC bl ock. Padding information may be added
first, and then ECC encodi ng nay be perfornmed, or ECC encoding may

be pg; f @rdmdthbiré@ic;]aa@?th@&i&nﬂﬁgﬂgds.][rmdnmfr@rgvﬁgm Strauerlze padeets er?ﬂ?le?ﬂfction
AWVP C t he. dat a, out put. from the. DSP I.nt o F na

The pi cEb Bl BB GET K RE e PO Frbfmes ks S Bibipsare
di sc 10(Dnc|u’ﬂee irsthiereccding afieblvels Wheo Mtha derhaiput positien, reece erposmem wicthe
cont rol m t he, system co 5 and rfor ervo i
00417 rreaafl bACHEHE T BdeShel B SR RGB! Bitac BN PBaO0RLI e o

i ncl udednvialid datagis ceabirdegl. WBvet whieh eckr ¢camrestivorcdf dagedideinded inftior reebidang ung block
recorde

[0042] ﬁ]aggaﬁllgé dd(#@z?aéd?tlotnrbg é@ps‘t%‘?ﬁ‘égodw;‘%‘?@%?&‘ datalt is, %ﬂ}évn gﬁué pﬁéeﬂh&h&s%
recordi mg:qndﬂdtln teomrsition exewrd theeebsition ofathesivstto th?@ds@sit lamated the system
control |y r t &q% d-qh
ot Or es t étrt%lgr %@%gcﬁa&%?%totcﬁmﬁgﬂeggafégyhe%?gﬁlgn E%%r@sd tQPg %'dé%dn ldgfé inthe
per f or mEecording unibplpEcHtPigA in b rwd@wﬁf@ antasidewerding 6ﬁtatlm@err@6©mmgr@smor1

uni t bl @elnaké bad rec@ﬁ%gcﬂﬂfdlédﬁsaﬂ@ﬂebgrdgﬁ{eare@&gm'g KRRk SRR disdFdoudess wil

t he recordlng unit When in the remaining position, except a
pz)sl ti oReSKPIpIRg 'W‘@@E?r‘iﬂtgr‘ibb‘flﬁﬂ’t bl ock |n which data is desired to be
added or updated, only padding data (i.e:, invalid data) is

recor decpooﬁyenmmﬁ dalris Aprafuiced chd Bt OF 2daé@|\jd§(b| raéé Bornmahd érom the host (not

di d, d dd
o or matov TreisSStemaitaler o5 SRy MdEatdL 0y Bl PR R, The pickup
posi ti onOexpplpta bbe bpesi dri tha disk 10ataad detpLiseth dpticd) eigrdtedaioed bypaatieidg the
the Sysli r bé;a%]éeﬂt%lcte %133 gvg ?0[9 afh% I-IRIQABLr i%)rgo%bgﬁs ﬁjlgt %tléap S|§pgl oulﬂut frﬁm

pOSItIOﬂ esite
stored fihe mlﬁelprﬁ@rmnownm: signal, @rddseqmddwfafgd dataaahtmnemfeométmRﬁlsmgal to the

posi ti 0'&) On t ﬁ%t fﬁB%aﬁn%ggﬁéjquQdé% F?r@b leﬂal B Ehnk e ed f16m éﬁ‘eCIQF dighg to

unit bloc e disc pl ained 1 n nore

bel ow. [B0W¥3T0 XhehhedaBR 2?§erf‘@6\d|é@t§é'é%lm0tﬂlﬂéteﬁc§l§ta perforne Blee gimoreeprigetion,

read copHBREp{{sFR bhSinBY Ahtal nmhe C%QQWQn ECBDIGKIA &R Qakd @étla ?srregéded only
performs initialization required ﬁﬁroductlon The pi ckup,

appl i es iwParhefdhe blegmasty wahféda?g%repmu bwﬁsure%waﬁ?dweﬂrﬁawm%io@ﬂa|
obt ai ned by receiving the
[0044] Meanwhile, the servo 24 receives the servo signal received from the RF AMP 23 and

.) the command required for servo control received from the system controller 25, and servo
controls the pickup 10. The host I/F 21 transfers data received from the DSP 22 to the host.

[0045] FIG. 4Ais a diagram showing a recording unit block in which padding information is

insered according to the present invention.

[0046] Referring to FIG. 4A, in the present embodiment, padding information is recorded in a
recording unit block and corresponds to one recording unif 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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| aser beamreflected by the disc 100. The RF AMP 23 converts the
optical signal output from the pickup 10 into an RF signal, provides
nodul at ed data obtained fromthe RF signal to the DSP 22, and at the
sanme time provides a servo signal 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 obtained data. In the
case of an ECC block in which valid data is recorded only 1in part of

t hfe bl ogbo47pnl %ﬁoaﬁlﬁeﬂwgdl@agnﬁeﬁt Ewaadmgeﬂomianbafﬁebbrﬂldﬁma pet@etiintgunit b|c|>ck,
I NTornatli on. an 1l e erv r.e es t servo | gha
ol vodu Tape fEokedAsS 25 BiedeteRRSL BRI T eGP H BPoGLatgh et
control pagdieg ineshiationtdriespsiystte thegotaliglof escofing witthissksvo control s

t he pi ckup 10. The host I/F 21 transfers data received fromthe DSP

22 to FE&C\)&%?ChFIG %% gl:ha kan rmWIrclﬁs_l ?eéagooans rtnggpo\%r}gw@clrl ggag)équqsﬂ%rﬁ{gflc}n is

bl ock i pa |ng i°H accor
pr esent insevemtcanding @ONE prdRehtsnvantign.t o FI G 4A, in the present
enbodi ment, padding information is recorded in a recording unit

bl ock a%b@?r r ﬁé@gﬂgsto G, Q@emrtﬁﬁ 9Fé§bﬁ‘tgen%dﬁm$}4t%@dmﬁhﬁ&m@tvon%g@é&gds to

information'is rec I N eac record uni t record
uni t bl @8R reRsoucing ltnltfbdﬂckpé patds.rAaading élf@mﬂt'ﬁ@ is raaqraed @rﬁﬁcnéﬁﬁapwlr}%@'t

a predety@icri Aeghrddch C? er t{I&QAcB}reéﬁbnﬁQtH é*t%a&ﬂb@ﬁ@cﬁﬁmg umthﬂodkach@bmmgry

information is recor in a recor unit ocC

cor de 28R INfHMtien @éépéﬁﬁi‘lﬁ@’d eB‘P"H?‘gIW q S?CBFP'WQéE’&rbéHCHg”BH?étdeﬁ r5ewding
s h t hahit ppaedi ng i nformati on corresponds to the plurality of
recordi ng unit bl ocks. [0048] FI G 4B is a diagram show ng a

r epr oduc) uni t_ bl.o |nf rmat i
obor di 00 trerpBE smbBont et dyb bl B M i opl BRESER | |
t he prepeneteemedipheality ofraddngng nrhlt)blnmswmlnh teit pwywudéarmetlomwmresi)onds to

repr odu h paddi ng information is recorded in
each regﬂ?é(;’%ﬂ%wtof pérPQ(?d&CB' i olo ksf eproduci ng unit block corresponds to

at | east one recordin unlt bl ock. Accordin |y paddi ng i nformation
may be $08304l | §G &do aetaileddiagramcdths ¢rje G Ufsl%e&d%l?g '6&{‘@?6@ gecording to
recor di mg prd&ddt iRkRGdh. [0050] I n another enbodi ment, the padding
|nfornat|on may be recorded once in a predeternlned plurality of

: ﬁgr gﬁﬂigqq%i ;n%% e?r{ggftg :Jﬁgat{%glm arggtll{:gl S !fOrI!ltngé m?i leﬁé’Heessﬁ’ge”. %rr%gtion.
padding position information, and a padding value. Padding presence information indicates
whether there is padded data in a predetermined unit block, for example, in a recording unit
block. Padding position information indicates positions of valid data and invalid data in a

{> recording unit block. The padding value indicates the padded value. When a value to be |

padded is preset, the padding value may not be recorded.

[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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[0051] FIG 5 is a detailed diagramof the data structure of padding
information according to the present invention. [0052] Referring to
FIG 5, padding information is formed w th paddi ng presence

i nformation, padding position information, and a paddi ng val ue.

Paddi ng presence information indicates whether there is padded data
in a predetermned unit block, for exanple, in a recording unit

bl ock. Paddi ng position information indicates positions of valid data
and i nve[b(i&il]daBaseidr‘orathé{b}ﬂddiﬁg:Imfdiinlgoruﬂi‘dvﬁngbh@Gkuctﬂ?@ejep@%'tjIwovea,lreferrmg

i ndi cates t avau et, the
baddi ng VANUS ey R oREtPa ebPaats? e i) Ay Bho S afn el

i nformati on, even when error correction of data included in a

recor di ri@ﬂﬁﬁhi t Gbhherely, Hesanfiaint etidisa ienafjestentlinfarmatidronencidad F Head-icanea or a
3gf’f‘t gl géidazﬁlﬁ oV ! d‘i’scf'@lb% smEYe‘? [anmﬁé"sﬁé Bfé de%SFcﬂr?gcﬁrLtod‘oéRf(gﬁarﬁggoé&b%s)
added i rlfoasme@tbrtﬁe nvf;tmnilac B0k sy§tgma;ootb@l@v\/@5 dadne pw@eiegmnﬁdaaiua, such as
dat a, bboﬁqg'fzﬂ%éi%léng b& & a %@%H %'t@fggﬁ dé?ueFal?é‘s 4 ?Fe%@'rrﬂﬂ.e&' Rizk of the

bl ock, the d may be recor A th I SC. correspondi ng t

the i nvé‘P‘iQﬂd'FmPfﬁiF PHaek, gAd frangfers ﬂafe@@@@mgmrhlqckm H@W"é‘@ﬁﬂ&l ns the

val ue padded when data is recorded w thout change, and is recorded

on the docss] lAitdrRbAaly, Baseehian rebedaaiida wgtei dﬁnﬂﬁmdf@iﬂe Revti iN@e e of data
stru retrer

t d ri bed ab t

o | e R e ST M e BB S B PR o audes ek it bioPERBTRR! | "

I gr al leyKbites, mmyﬂbmoa‘ontiolm 2mwgesamudatanframsmttedmy themsdedd dividas and
ea | n_ar e

h
o e 1 oeSfR BF dfiecd BT et of tnelskSortlsd R Bk °rSIR: ihalie ok By o e
di sc 100p araeordipg tueitbooktthe bystem Z@tpmdszapqueadmee:tmnmaeh vallaiesucts ag hOh, to

as 00h ath a pdrle& t%#rﬁnécﬁ&%é o @@5#1m fun® bf o%ﬁ%&“trﬁﬂsf%'tﬁe EI' glgévth% pickup 10.

gener at es ermned Size recording unit
transfers the recordi n? uni t bl ock to the c%\dckup 10. [0056
Al t er nal98R1 y, Wire Rat at a recordivg wiitdderkdy padapd; wit %@’ﬁﬁﬁtﬁﬂmaﬁ va#lde.Rysh as

i f the 9bge-@bingMiermABRid r%gorﬁ@d %etrhgpiﬂélgt?@r QMSIBQﬂieh@éérdin uARto Bdicate that
mul ti pIe of a recors%%dgcE uni t (o]} exa tes he system

cont r ol th&e Bgnyalid ep ¥ %‘Qtpés'f'?%r\‘?ﬁ%a B‘Vd U}Yé Ch‘?ﬁ? n 'Qﬁde%”i')i‘%lé@t

and r eeRicRsardhecdiad tetvalukidk ik/BIRI &t ghatlis, thepdRieaveiuBgf 00N it pRH@RK00h, and
For the. r I%B%Hgg{}) rt that cannot fill up a recording unit block,
t

t he sysf‘c r 25 pads a predeterm ned val ue, such as 00h, to
make a predeterm ned size of a recording unit block and transfers the
bl ock t g0a98E pFICkaphdws an example of a data structure encoded by iriserting padding information
~ according to the present invention. The data structure shows an example in which padding

) information according to the present invention is applied to a data structure as disclosed with

respect to the interleaving encoding technology.

[0059] However, it should be noted that a data structure and a system to which padding
information according to the present invention may be applied needs only that user data and
padding information are separately ECC encoded, and error correction of padding information is
performed first before error correction 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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[ 0057] When part of a recording unit block is padded with a
predet erm ned val ue, such as 00h, padding information is recorded
together inside or outside the recording unit to indicate that there
is invalid padded data, and positions of valid data and invalid data
in the recording unit block, and records the value of invalid data
(that is, the padded value, if 00h is padded, 00h, and if ffhis
padded, ffh). [0058] FIG 6 shows an exanple of a data structure

encodted @t)fsogr Esﬁéfblfrﬁ@ t@&dslltmmvam QtABhAG4) pae@ﬁg)ﬂﬁte nig pb@décha pRFtes asdr data
|nven|on e ruc fe S I N
T o i ST BER St s, adiR ARrGaRtT b 1 Boafpa R T Bl gata s

st ruct uieRsd M8 bas etlpsichl adiasg eleta 460foirhing b rmsr;lueavmg Pedleglinfigmation is

and s UVIAIPE SANPLE Sah prg Bk Shetres Fe st Dabdrtie BubRneY g bildhe
i nvent i dnformefiobé arpislof eectors eiols inclidedtihdte BiSenlustiat the dride syséahalidegtifies the
I nf or m%%l?c?tg%? & c%&'g%k&tp? é’ct&%egl deccﬁg%g adggc?oﬁgfd%{ed(%ﬁ) rggé @%??s%];]of gfread-

paddi ng Th error corr
user datmandifg- \Npé.& cbpﬁfatm su?ﬂrn thas yetnghoeghcersy coatedice of edd?Cclugtet canrakbe

interl eg&k&% ?”Q&%rg%g F‘e%nﬂ% géied?‘ér SHAQWA rhd, &?éeéﬁ%ﬁm% by

conveni ence o anati on, ust an ‘exa
paddi ng f¢m@'blﬂﬁmwab¢lpﬁm¥n%@0fcé?)mﬁ @@Iacqmenptommr Referrl ng to FI G 6,
invalid data, that is, padding data, is padded in part of user data

43?} for migms1pn Kleugh 'F$C§ @shoWQ%t pBadlRd MebrmBlieH feRbidMY tohRd pr'e§ent mventlon is
information on this ails 1nserted into a pat of Rf,%—tslonc?f

addr ess MF&HEd e ‘ihSrHWﬂ‘@a' éd%le§ E7ia P elhe persepnrign isrﬁ°6 iopeed b

i Inf or rratplammg)ihfdtﬁbhdwd?@%@rp&yféﬂﬂ atidresd 46lamPsddarrg mfﬁﬁhatdﬁchcbcﬁrﬁﬁhlg té=(eie

cl uster addi n i_nfor ion in. units o ofs thus

o uaedrdshnt R e 8y s aser ot FES e ol e 7 a8Rid FPB ne

validity of sectors except sectors desired to be added or updated in

a read [poas2EssFIGSS. iArtka"adgh T dief Jiagrmims ehopieg atetesof suetprdingtuniéblonk when data

t hough B S reccldi ﬁgﬁhﬂt 8|8819 d}pHQteEQg %% ga‘ioetrhe AIARE in D tig %FhBrgg ple.of 2

sectors desir e recor t oget
t he reﬂaiamtnugturmmwndnﬁéﬁlcﬁ ng sectors in a repl acerrent cI uster.
[0061] Although FIG 6 shows that padding information according to

the presgys] i N&REIGMo Fia. 7ANERNSSSH lsﬂ&&urtehﬁ thB)f@écﬁ@éd .a%dc,rm& HiRing phfsical

the present invention is not limted to insertion o

i nf or mePAYRST Ntib atRer (g aregan adss 'é§’§°‘ﬁ'6 yﬂﬁi%é@dﬁ”@“ﬁtﬁ"ﬁ'ﬁ)wgﬂ yiifh a 16-
accor di Bgctbilé A&ind 16 sectors of padding data. In order to indicate that file Ais valid data, padding

sector bits for sectors of file A are expressed as 0's, and in order to indicate that padding data is
k) invalid data, padding sector bits for sectors of padding data are expressed as 1's. Physically,

o

these padding sector bits may be included in the padding information.

[0064] In the state shown in FIG. 7A, if a host sends a command to update an address
corresponding to the logical address of file A with file A', the drive system finds a physical
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.
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present .invention may be inserted into the | ogical address + control
data 45. [0062] FIGS. 7A through 7D are di agrans show ng states of a
recording unit block when data of the recording unit block is
updat ed according to the present invention in the exanple of a data
structure shown in FIG 6. [0063] Referring to FIG 7A, the |ogical
structure of data recorded in a cluster having physical address Nin
a user data area on a disc is showm. The 32-sector cluster is forned

W th a [6065% ech@rérrfriglt@ Frs.aeda bﬁsesmrrﬁnhSerm‘r chagslion of thatRmS cludted idglccéful

i ndi t hat f | dd t t
o ¢ e Bl Gt chirplin ot e wl fond B5GSg § 8 e ot B Raen patteRton
data is oﬂ.tl"ierBlalc[Ldted,aﬂ&,thaB@dddrﬂ@lsq%ﬁbml‘iecblhte%cfﬁ ssctees tioster Nif tnaaddihégralldlty

data are sed. as 1’ th addl ng, sec

bo. | ncl QUEARFROReisaRalTIRg oAk BiEhdes Riem 8 BRFTA REEF aitialen e
FI G 7Apaddin@ddites Ths éridistwa stadebpattiérs ﬁjpdme%@:mr@ddnreélﬁ 7B indicate that error
corresr)ggr(;lég;g,g E)Pthte%éﬁﬂls,@% saf%ﬂé ss of file Awth file A", the

drive syst em r i dress corresponding to the | ogi cal
address of the 16-sector file A and reads a cluster including the
physi call0%6§lr edawvevehgven rough @TFGISQW@GWM@@ BREFlustar inhdp aglsuqcessfubrihe
the di SQF&% camnra%a%errw Jevf-o%é& ﬁy@d@ﬁgraéddﬂ@ .nfermétIHn%frHen@rs dRgerdfrh¥@s, if

system stores the cluster N in an internal performs error
cor r ect ftdhkrswvnethat the ragigisg @@rt exglyding a g d?sﬂ'@ﬁ t%lb? (‘de%@ﬁ’ Pegn LBt f

t-he ECCcomibianll & padhithgld¥@0 Hat RefrRblid dfa,te¥elrtiaugi BiroRcdiregor 6\‘ tAOECK cluster
er or correctl on of the BI'S cl uster | s successful but

err
cor r ect 1501t BFTRTMSAEREreis (ePERbIsra InRRIToEmg Ssdata HPjate 8&‘?5?%&%3'8 other yipds.
t hef err @Zrc@@été%theqj%rt t@fbetubﬂathj Szrmdwdafea a\MSlﬂr_*othrﬁe p@d@ b’ngpdSted doeé not
perfornmed in each sector ata
Dot or oneed g pterin. Sirkpo it Braelt ioh i 1 R ppeied Raval M s Bt
sect or s dods odtmeteerdt @rectipeeltieng data. The thirty tw shaded
portions 51 in the sector part in FIG 7B indicate that error

correct 7Pt \WhEn F‘%%l &t rrht?‘r@ cfu@ler ﬁ'ptﬁrs[sqggt@n IfRé"’%E‘smev@\é‘%ﬂrsEé?Wﬁﬁach

error C rre tion o .Cu cluster us not success
updat e Eataimpart abipe biwsise isfupdated abyg twlmﬁjerpad@w@tq atlcaseid feplacil adkeess N.

BI'S cl U@'ﬁ@?eplé’&@%&t éustblf forrﬁéd b)sre%agwg ﬂé"@tfortlﬂﬂa(fje%@h%'dﬂr%s@@éérred to be

excluding a part desired ate command 1S
paddi ng updated inttha £lupter, th&l’ﬁ\'ﬁam tbecﬂ’aﬁlﬁon ‘@‘\I@?}h'ﬁhﬁl@rﬁ 18spefprsdp mhEEtfilen isof

t he ECCrébbktfeeeand baddiRtth® éécﬁﬁ o rrrth@rc@v b®leN s B a8 vdddrdeRrih QHEFeBOM.

a data modate Qper ati on, . ot Wor '
order to indicate that file A' is valld data paddrng 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
r ) for sectors of padding data are expressed as 1's.

[00868] When there is no defect in the cluster shown in FIG, 7B, FIG. 7D shows the cluster in
which data is updated. When there is no defect in the cluster, by a normal read-modify-write
operation, file A' for update is recorded to an address desired to be updated in the cluster, that is,
in the position of the high-order 16 sectors in which file A is recorded, and padding data is
padded in the low-order 16 sectors, and thenrthe 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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since data in the part to be updated will be updated anyhow, the part
to be updated does not need error correction, and also, if data
except the part to be updated is invalid data, this part 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
replacing address N. The replacenment cluster formed by recording

file A [6@69] upd@@ aArth;%ngﬁddra?éa.ag.%msrs@\ewtng shffes SRABEGHinginit BRck when data
cl uster, 03|t|on of the high-order 16 sectors

whi ch fuqu‘GAeF%fd'“EéJBBPH’QEI ajdgd ﬁﬁ%ﬂ'ﬁ%tQWQ B IRErYae & the exgrarle of a dta
| ow- or dekrydtbreSeCdHaG, in Fﬁ;,rsecorded in address M In order to indicate
that file A' is valid data, padding sector bits for sectors of file

A are ed a 0 d er to ate that
s T hvafiftas B8R RRP o A pistlog ISt QLaB3bEorti® b AR il dygen
expr esseddess N in.a L[S@f)ﬁzﬁ]a aWfeeom 2 Hiec & dhewno Te B2eectbincltdier is farsted with laovia

in Fi G sé&br IF g%e 6%43%%}2% %dﬁ'ng%tagg Ih BrdeWEH ﬁ@ic&ggﬁa 'f% #@ﬁicﬁ&%’ta,&%ﬂing

there i s no l'ust e 4 °hor ma
oper at i sagtof bitssfopsedtars ofifjd Atase esprewdredéts aod mrprderde éstcatketbiat pafiding daéa is

updat ed i3 B&aC #éﬁﬁ‘ir@rs‘ec{opﬁﬁs fo? sectbnﬁ of Bgdcfﬂ?datté e é?(&)(ftsggd bi 94: p (r]g&ff"y'

16 sectors in wh I's recor pad I ng tals
i n the Itirgededding sectaebitsagnay beanaludekin thm@actﬂlrwsﬂf@rm@t@nr ecor ded to
gdﬂress N. In order to indicate that file A is valid data, padding

dt or t t[omsr(]]I f o tﬁ@?iﬁ&{ §10anciif1 Fle eAt |f&rr©s?é@ﬁ6|§§d$36gm%$wd% édc(ij fu@rsimudsvtv -order 8
oraer O I nal c e a P I N 1S |1 Nnv | a pa I N Secto
bits forsegeist%%e PSte'b%id@a??@Sg‘aﬂﬁ %W@Séﬁéﬁm wdsg PRysical addregs ?QSE?@ET“J'“Q to
E: GSk 3ﬁhé |bg@algdmd8iasa?]@ @boagrﬂém @i‘dcmadsga anaéﬁﬁci@cﬁdn@greqm@dal@gdnees,tthat is,
oC en ata . of the r or | 1S a ccord . s
Phes oy et Bung pyetia) SRS Ch bt Ml ot S e A S GBI i fime.
FIG 6. ttﬁeOd)*%]syEiefr&d:toneBgluBterNIlGan&ﬁernblheeﬂnom adoras etrot covesctdn ofdhaBIS
recorded, i, &) US4 REn A DG BRYSLAAL ecRddlgss N in a user data area

on a discis SEC cl'us |sforrred with an 8- sector

file A and 24-sectors of padding data. In order to indicate that file
A is vallfl2dat BIC. EsPwythasadhe pddiiesproegssdeidhefie Bferpr Fereation ef the BIS

expr essedsas lsosu%ces%'ﬂ.ﬂ A iQ ¥ dr Qolrdioh Rt R et (HRaMEE @QJ s@RteRrok Eorrection of

invalid data, paddi sector bits for sectors of padding data are
expr esséf %ger@ forﬁﬁe/éloé@reﬁﬁc cluplesis syaeRIFiNY bgte%fqurco'aﬁ%t@n@éyﬁedsmam'ng 24
i ncl udedekBrsti§ RoRARE:RELLT PRt MBI correction of the BIS cluster, whether padding is

performed in each secior in cluster N may be confirmed. As a result, it may be known that the
A high-order 8 sectors of cluster N are valid data and the low-order 24 sectors are invalid data,

that is, padding data.

[0073] However, even though error correction of data in a part of the ECC cluster is thus not
performed, the addition command may be performed by using padding information of the BiS
cluster. That s, 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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[0071] In the state shown in FIG 8A, if a host sends a command to
add file Bin |loworder 8 sectors of the cluster at address N, the
drive systemfinds a physical address corresponding to the |ogical
address for 8-sector file B, and reads a cluster including the

physi cal address, that is, a cluster having physical address N, from
the disc for a read-nodify-wite operation. At this tinme, the drive
system stores cluster Nin an internal nenory, perforns error

correct ifoovapf WhenBhede i usfeelrin tHd disster shbdn irhEIG. 8BFIG. 80KK&AS b olisef in

t he ECC cl - 0 Fl B sh toi th dditi .
o e e s aed o bt B TGP Erd M cisthe 4 Gp Bt o o (hs R M0 EPiing
and in taderess Norin tef replatérnantpiaee salit datatﬂ‘]rcrm Eﬁﬁslizmﬂedsm e, highi-baler 8 sectors,
correction. (0] t.he

of the 8.sectors, for fil | ust er .i -
S uceocs PR g Aulfesd i EGhT Bl Sedipe fo ke Pt e st B gpdng rositip of
successfthd lowFarden & $estaes mowhiclopadeiirtg data sfretdideBliB Bisusided angvrebhided, and in

paddi ng - i j4N r. 4 cali
he a1 QUi renRRACCLRts! oA NaBaE bRl 16 AR T indlodB Y e AUl B valic
cl ust er duteapeddieg $attatdita fasdctorseof flilps-oandid? aexpeassert 8s B end iverdedto

dat a, ; | | t:a o 3 -

Cor rect et ot PRk R vl QG bad GHENELor bRV B s U AN pRIAIAY dta are
per f or méYPressrs agdts-t i on command may be performed by using padding
information of the BIS cluster. That is, if it is known that only
&Svagi d [gErsq LWh’éﬁ@I‘iHréiﬁﬂwd dbf@ctﬂflt_fh% Cil.@%éﬁ'gh(?vb\’l Hate. 35 F;II@.SSII t@l?]bwsttﬁe BRster in
added, eyen ou err correction of . ainapart o e ,
oot or W Rl s 0 1 Blnet Y oend it i P b1ty e P par e
addi t i ompepesatilcoB is ddiitRhBRl revsrtids at &1 aieegdai ahich datads dpsirdd tb be\sltedin
data i s ,adde .1 1. be over.l ai he data dges not need error :

cor rect M acgehet s fedsShadhiinalditedel fstREe, ARtylF Rk FRersd pro the
needs t digherperdiesttions ithqpadtamm, ded paddbrg data seraddeat indine cfmainihg sectors and

> i o . 4 0 : X

nthe. aft 8k ik pefledlf BBGRAE Ebrer i haRAElnal MR PR ok el B

dat a i s padidlegiseatorebite dortseotors didilas| AigndeB agnekprdseed bei 8 end i onderedndieate that
dd _ . . .

Gata 11 PRORPAs B BBty b RGO Bag Y Shfare iretsed as

address1isn which data is desired to be added in the cluster, that is,
in the position of the loworder 8 sectors in which padding data is

recor de@oo7el | eFiB. b$s afeRchaad alBeREIRA updililg idBta drRGeERAME BhidBlock according

sectors, padding data is padded. In order to indicate that files A

and B attcéﬁ\‘?éﬂr‘?s(? L¥eHoNpaddi ng sector bits for sectors of files A and
B are expressed as 0's and in order to

{,,f«-») [0077] Referring to FIG. 9, a drive system receives a data update command from a host or an

application program in operation 91. The host or application transmits the data update

command together with the logical address of data desired to be updated.

[0078] Then, the system controller of the drive system finds a physical address
corresponding to the logical address of data desired to be 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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indicate that padding data is invalid data, padding sector bits for
sectors of padding data are expressed as 1's. [0075] Wen there is

no defect in the cluster showmn in FIG 86, FIG 8D shows the cluster
in which data is added. Wen 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

i nser t edpdatedist teesechirg hhodilersyStegeetos 8 3disttioutecoddanggmit biull iradithgtge 16-

dat a 'Ssgﬁgﬁfﬁ?bﬂbéfﬂ dat d’l’ﬁ,brrfrll HQd%@Ct ors and the cluster is recorded

at addr ess I of der 1o P h |ca € that files A and B are valid data,
paddi ng sector bits for sectors of files A and B are expressed as 0's
and in ®P4F8L tl&extnwje@mtemtq@atrollepa@mrﬁg efrRr gorrestipmotihe @19 aluater plbdi ng

sector *Pééo?d:ﬁq)ﬂnnﬁt%ékosftéregﬂn%%rﬂ&?/ Gerdfigh gxpressed as  1's. [0076]
FIG 9 is owhart of a nmethod for ‘updating data of a recording

unit bl ock according to the present_invention. 0077;} Referring to
FI G 9, [%P38}i VWhey dfecsar cepshion chtgR1s Cd’ﬁéf‘éfsec%’mﬁ?rd § PHIRA CROE ey

an  applpkgéiistitrdd cO@EAIGH ontheFET @ tiuster 8flthe TaiRrdMsiinittlodIp bbeatibrogd.
transmts the data update comand together with the | ogical address

f d i b d . .1 00781 . Th h
oo ) R B R B Peuk Fe SIS B bl o
I ogi cal ctmdtér sssiccdssilh tneopeestion ©F, dral ibthelgpaba tardsctiore &dsiceesstt, qraiasgeathe t
j)t o Cl%pa lﬁé‘ﬁmméﬁé !ﬁ% 0%%"?%? tl?cId a disc, and stores the recording
oc

a nenory I1n operation 92. At this tine, even when the
am)unt of data to be updated is | ess than one recording unit bl ock,

the dri @083 st Bt ise Bdsdaipraninesbwheiherghernii 2 Bpigeldn itirceaerding Uk elaghin.

For exagpé@iion 88 SALAG, Wﬁ@ﬁe&@%r&c‘é‘whg'ré‘&)rdlﬁ'é LiniPh10&Kad §d§fgct51ﬁ§} IS’é S,
even when the anount of data to be 16 pdated is 16 sectors,

drive syeEERneeas the 929"5%@8?'%@(&5’?@“% 9{4,1nWheﬁIt%ﬂet?%‘ﬂﬁm”ﬁﬁs%'ﬂéd'%es
sector gak thetdishe densatath atfarmt’bh@egireﬁqo bb@aa&bd MNe& redokmngsmt i8Rk stored
control leLEper orns error correction cl uster of

recor di MaMEY cpdatedrand hereche r}%{ﬂ}rvqﬁrﬁ” Bpeh 15 By daﬁ‘)@é@‘iordec‘ 'S

When t heedarcreﬁronqaé Hiee i aferatfontdse MRIsSs eHeugtivbryi readmopineive®, prodedssyst em
controller perfornms error correction of the ECC cluster of the

recordi ﬂ%a‘:’.j" t!f meoc%%erhwﬂ"laﬂgmzeashlt%ic%ﬁés that there is a defect, data is updated in the
positicn desired to be updated.in the recording unit block stored in the memory, and the
replacement recording unit block in which the updated data is recorded is recorded in a

replacement position on the disc in cperation 99,

g‘J [06084] If error correction of the ECC cluster is not successful in operation 95, based on
padding information in the BIS cluster as a result of error correction of the BIS cluster, itis
confirmed that data, excluding data at an address desired io be updated in the recording unit
block, is padding data in operation 96. That is, when according to an embodiment of the
present invention, a recerding 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
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[0081] Then, the systemcontroller determ nes whether the error
correction of the ECC cluster is successful in operation 95, and if
the error correction is successful, processes the recording unit

bl ock in an ordinary nmethod. [0082] That is, it is determ ned whether
there is a defect in the recording unit block in operation 97.

Actual ly, whether to process the recording unit block as a defect may
be determned fromthe error correction of operation 94. \Wen the
det er m medairden me;sbné indica@ddainethe pabding inf@teatios. Aleo deimmbaﬂmﬁmtaﬁ' ig:
position_des updat e n,the d|n t, bl oc! in
Phe. nendrgranenimuat B 2o Rh orhBubaR AR Bkt Bubier wind fafer
updat ed cdaaion of thedis detdr$s partetoedabe systérhleomircﬂer ¢am ccmpﬁmtheqmsmams of
This is e D083]. e .
det or m ASiEost Ahdfhnd G LRl b R R Toor e e Rgrommation

updated in the position desired to be updated-in the recording unit
bl ock s{@f8edl i Acaordingteifdtiy coafivtned irat delasixaluding setarie dierriisiign dapireddP ek

i n whi clyplihieg Hﬂﬁé‘?&férdiﬁé @nit ﬁoé»@e%émgle%s 5%41@% 2 i dleAwheRR rapsd?%eaon of

pOSItIOI’l onth disc in operalon I‘I‘OI‘ correction of
t he ECCtg Est&tusies hagiailsddbe syttem CPW%'&E‘F’%{ tﬂRSiﬁtegiaata idBigdecsiiding 4ibbP'Ag<:

i nf or matrh%ns bébaTuB@ dBb mel{ﬁisﬂlbn J8siredt6 Bl lubdSEd BT thRIre6RHING Chit BIBCIOvilltHae
Bl S cl ust conflfned t hat data, excluding data aﬁ an addrgfs

desired“P atﬁ% a%@&‘t%’&’ therefor 1t dagspelinggd 6Pt COW’?FW and glspatieRiA g crt

i.n oper akizan tr&ﬁaosTbauﬂeslsed tolberupasiea isinsgnitflesstzraTtia e do@N ot Oked BRor
resent inv Lon, a recording unit block is not filled entirely with

valid dﬁ?%?cﬁﬁﬁ W21 id data is filled only in part of the recording

unit block and invalid padding data is filled in the remaining part

i n or del0Q86] nekexoaiirgly, cbisdiasg, thaisystgh cokirolipadutiatey datd Drthapostion desired to

I's i nfopug hhé’c@d h&*?éc%gjuﬁgf }E\gd@&&% |§thfe%érnnﬁ'g 4y Fgﬁ%%%i{.%ﬁminthe

recordlng nit I ng, or _
i ndi cat rergaiviag ipdrt é@mw@e@rrdplawmﬁtde@e@m@u@t blpcl ﬁed [reduisrigs replacement

i nf or mMatd Qfyin uﬂpﬁbcﬂ% iR rleac@H?éfﬁrﬂ)oyl%ﬁ & gRtdsdis obtﬁ%%r{j@@ in the

recordi ng un| and a position 1n which invalid data is 17

recorded may be indicated fromthe padding information. Also, in the

enbodi rr|59ﬂ37i;f FlRe 10 [sraciewyphartof & matise! fof addingdataiadpta At B FerRid shuniidlock

i ncl udedcddndiAg B the praseheihvéiiion. trh@tnetrfoderw&fdmgmlta%@atm DrlochamgBin block
tions

cluster erformed, the s an confirmthe p

o " val IRPBTEES RGP TR Ta 6 he e Gereler FROA R SR @I GR LT BPBEK

f r om t hidssqpiddd ebgyel wifroefeagna@to F!(B.(EOBS] Accordingly, if it is

confirmed that data excluding data in the position desired to be

N [0088] Referring to FIG. 10, a drive system receives a data addition command from a host or

( J an application in operation 101. The host or application transmits the data addition command

together with the logical address of data desired to be updated.

[0089] Then, the system controller of the drive system finds a physical address
corresponding to the logical address of data desired to be added, reads a recording unit block
from the physical address of a disc, and stores the recording 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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updated ,in the recording unit block is meani ngl ess paddi ng data, even
when error correction of the ECC cluster has failed, the system
controller can update data in this recording unit block. 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 data, this does not need error
correct i[oFo0gi t Next, theG9&6n o%motraﬂipﬁgbuyns érl‘brhhﬂr@ch@ﬁ@éthetﬁie cRMEr efithe

|1 d i des dt b d di h
Cotor o nEautRe B BeRti b dn BB A LB hds Dead g data i

the remaining part to generate a replacenent recording unit bl ock,
and r ecd®@]t hifshea epiraoeesion of thedsSdilusterimedmiétedkthé aysiem e:phtanﬂenmrforms :

posi ti 0fy l%PC(#FFb%tlglll gﬁhé %&‘EPQ{]?EH ﬁgheg%c ld@r%a]rlt blclé‘.%m gfgerb? rﬁ‘]d l owchar t

of a net or ad {5 or recor
accor di n to the present invention. The nmet hod for addlgg data to

dat a of [9092¢cof e asstenpeatrilen detesaymasisther eeryr gplregtionehertGlo

the net kagid & suepskatdl '?Qoﬁé@étﬁ)nOIfOSaarﬁcﬁ?@fecﬂn%g cotPdctioR |sQkkcedRB IrbdeBsks the
above with reference to FIG 9. [0088] Referring to FIG 10, a drive

system FeREFIn@ Unibblggls i aé?djdﬁj't"’f’rdr‘i“ b?hand froma host or an

application in operation 101. The host or application transmts the
dat a addqoad3pn Teamsitds détegeihdewhethéhthbleds bagiecaih tiasdicesitgainitdadolt in

d d 0 The th tr,0l f. the

G Tve syerncn A S Rt G hiPent BE BTUETHAERR G oof et b

addr ess defermimed frdasthe edot corteetianliteperationd84.aWheo dmedd engnmmttonbbmttkndlcates
f th i . i A

bl ock 1 8 ete Ao G S8l g o Bodtchn W B0t BBadddo bERBLEN Mo fkbraing
anmount it glecly storedje thedderoiygs Hpdated arachthe mecordiemynl blgeku in whiclviheckided data

the dri Ysere%é’r%EE%Fé%%%d%%é 8O f o NGat '1foab*rﬂgkﬁh'afdr&ﬁéggeédﬁﬁo&#ﬁ}@me

For exanple, assumng that one recordi ng unit ock 32 sectors
even whéP®Ehe anount of data to be added is 16 sector s, the drive
systemreads a 32-sector recording unit block including the 16-

sect or ggdgajt oif b ddsathdtiicn rRduendli=tss thaBné Q099 hel¥eX Hatalif 8dEiSdt &8 position

Fecor di AGMYHY £ B D56 G R STIFC RAVHIBRGPS A GGt ST SN 108 meTB0eE1¢ e

the err e¢pla@iede tdcoriref uritigod®| i viHicisihe adied ¢aap ret@ded tidleceiist @i

control lre%lac%men?posmon on the disc in operation 109.
[0095] If error correction of the ECC cluster is not successful in operation 105, based on

(‘—“) padding information in the BIS cluster as a result of error correction of the BIS cluster, it is
confirmed that data, excluding data in an address in which data is desired to be added in the
recording unit block, is padding data in operation 106. 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 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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error carrection of the ECC cluster of the recording unit block in
operation 104. [0092] Then, the systemcontroller determ nes whether
the error correction of the ECC 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
determ ned whether there is a defect in the recording unit block in
(™ operation 107. Actually, whether to process the recording unit

bl ock asomediehetihe®y cheter @qﬁ@fomae@dhé syarh BenteIllEOEanCidhfi®e tHeQdsitibns of

0. ot cOR1S Grk? APV BT LB ' b ot 4 AOER B videBlo iffogion,
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recor di @P9%8hi t Inbbhie chse, ifit ishomimet ¢hah ddedg dateaxciuding eetriddd, pdssion desired to
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in the nenor acenen recor uni t
t he addécl ¥'as i%chewr ¢reg bt the peaition @e@@rndaéa isrdegiresterheraddee &1 thisgecasding

the di sgnit BlogP®ildel @@aﬂe@%nylﬁ&@g@ thbfef&E 'ithoe§96tr r?ééﬁ'e‘ﬁ%r thrrédﬂsn B0, among
cluster is not successful in op eration 05, based o

! nf or e PEHAPRPL ORI it Rysionds Wish daidds QP%'feéftO ee ﬁé@e%da'r%féqt@ 2 Bs B Proklem

Bl.S cl ust@use kefrot &rre@ﬁ’cﬂf d)frtﬁ@daﬂdrtﬁafta Qf’ﬁeﬁorn@éﬁﬁ bdlivAEn Bt gt Br BRlcrREgsess
i n) whi ch data i s desir e added in the recording unit Dbl ock,

is
paddi ng A5 7 %8?5&?&% fat%meerwaP "?eﬁn'r\ﬂﬁéﬁd%téct@fsdp‘?@“@%esérgata does not

enbodi maeéd @tortchbaegiorsent i nvention, a recording unit block is not
filled entirely wwth valid data, and valid data is filled onIy in

ipﬁr t t ﬁfe[éolé r e&c%ﬁrcy rg:g/ H%' sg/st%h'noc?%tr%’qeq alggg %ta%t %%d% Iﬁign Cljna\'gvﬁ'fzh g?ta iskclieesgred to
paddi ngbe ﬁﬁ@ﬂﬁnﬁhmcwm ung b|thfStﬂf$Ibmlﬂtlmm@m0t’Yhﬂl$j !p)lahtthlnrﬁgvadiaﬂatawﬂnd padding

further dé@%gﬁc&hbn%é B%&n%%?él eraﬂlaqémgh J%'csﬁah] {/)aifH rggordé Mis

exanple, Informatio sector sectors in
t he padéﬁﬂlﬂjemﬁﬂb'ﬁﬁ@rﬂln@nmltézlocbdfsa femﬁcemnms@wnmlth@dléatraoneganoedﬁaded
in the recording unit block and a position in which invalid data is

recor dechogsy hbaci Mk @ajr&sh fof BSpIMgRAGH toresctibh BAFERNIEN of M BOC cludtel BRd a
enbodi &t of the present invention, this padding information is

i ncl ude fHusfers| s ¢l uster such that |f error 19 correction of the BIS
cluster is perfornmed, the systemcontroller can confirmthe positions
of [0098] Referring to FIG. 11, a comparison of error correction capabilities of a BIS cluster and

B an ECC cluster by a random error is shown. It is shown that in case of the random error, the
{> error cor;ection capability of the BIS cluster is much better than that of the ECC cluster. The
difference of error correction for random error occurs because LDC codewords are {248, 216,
33) codewords with 216 bytes of information and 32 bytes of parity and BIS codewords sare (62,
30, 33) codewords with 30 bytes of information and 32 bytes of parity.

[00100] 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
asinFIG. 1.

[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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valid data and invalid data included in the recording unit block from
this padding information. [0096] In this case, if it is confirned

t hat anong data excluding data in the position desired to be added
in the recording unit block is nmeaningl ess paddi ng data, error
correction of valid data is performed and the remaining data is
meani ngl ess paddi ng data, even when error correction of the ECC
cluster has partially failed, the systemcontroller can add data in

this re¢orBens Aﬂéﬂtytbyteta.l i98K. it nl'fbb§5|bi§ tPEGAIES rrﬂﬁtnﬁm@'bf 10 81eoRI éa'cﬁ Bodé"\'vord
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Reff er r i ®got Bichiaga spiatchaofgbmarMsism, gpulde therlerdsh pbibe inunirowp abiakdntin te ECC
of a BI Sislester and an ECC cluster by a randomerror is shown. It
is shown that in case of the randomerror, the error correction

capability of the BI'S cluster is much better than that of th
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[ 00100] clikigsis ihdentied s diseioneninghs pmfserptamuetnyorbmi arthe tdeel [gacass of the read-
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the difference of et ror  correction i es
11. [00 meliqrm“éldé)ydlsmémeen:rm:@w@flnfermatroncsucln tet umceaaabneltnaﬁ pesegsdes ththe drive

BI S cl “§fws‘?é ?ﬁh%&eﬁ@d&%@a%h‘ﬂﬁé dn'?naaée éﬁﬁ%&‘%tec%s@%@%%% Erﬁp?lrov I now

be expl al ne ince I1n each co emor

[00103] The present invention may also be embodied as computer readable codes on a
computer readable recording medium. The computer readable recording medium is any data

{ ,) storage device that can store data which may be thereafter read by a computer system.
Examples of the computer readable recording medium include read-only memory (ROM),
random-access memory (RAM), CD-ROMs, magnetic tapes, floppy disks, optical data storage
devices, and carrier waves (such as data transmission through the Internet). The computer
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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nunber of parity bytes is 32, it is possible to correct a maximum of
32 bytes in each codeword by erase correction using the BIS bytes

and the interleaving nethod. Accordingly, in the ECC cluster, it is
possi ble to correct a nmaxi 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 perfornmed such that in each BI' S codeword, a
maxi rmmvaﬁodsﬁcl‘eng@zf in Wﬁe&wcsdimallsdnégﬁbmmad@ﬂfe&dn whthidut siepertng fiem BieSspirit and
cluster Jj 24 Bl S n e codewor d

it or | ed00Rr T sSkitrli & e BER T e g BrEy TS R ld bt
frames ishoeld beconsidered inmiescijitive kemsyonhearciotot & pegboséouf liendatigpl. elherdforief the
I'S poss's%[?e ofttRe fﬁ%r{t%%tls gn-[;f n%ﬁ%oﬁt?fl’ﬂg rde%ﬂenﬁ ? %%:hgtfc!%c;(;ﬂ% lﬁ%rﬁ{ hbutb the

i ncluding a ve f P

possi bl @ppmdadrq}ms mdrwmffan@rm@s wmithig thenSttdwe vl 8 consdtied as bﬂOQ mstlungd w the
very | ong.&hridlemidgh as a scratch of maxi mum 2cm doubl e the | ength

of the Xl mum scratch in the ECC cluster. [00102] Accordingly,

since the situation as in FIG 7B and 8B descri bed above, that is,

the si t1P&05HNAPGRrdiRg frhe REssBGNYartien as dpssriBed apoveoPY RRIQTHING ita addition

error caoj nsﬁe aﬁer@tt‘ort ttwecoﬁ%mb WvRRS dét? 1ncldﬁitl§@$r5éa ]Elalc@rdufg .Sﬂqmé&tkl i¥ advance,
occurs, in |1 S SI atl on I nNnTrormati! on or sector in

B S of dbheresdy feptel ot G MlecuoRin theop Feked Sre e relTBmanTR Lo
| nLt he rdgieel sytars essy b@flmbhﬁedi eado, andlickuit OF hdt @eppieiged Hah adeienod dpadgh

ECC cl uste fectl ddi ng_ or updating data .is r.forme
by usi nGPEHEOR LAY o7 APbPIbeBAEd onot AHBT Ta B EBidkyioR sebatlley ey be
pr ocesséaspaied.he drlve system may be reduced and the perfornmance of
the drive system may be inproved. [00103] The present invention may

al so be g' &ﬂ-. %%(Bléhn%%durrr?e‘?& 'tﬁ"ei GRU&R i nﬁbn r?é%%%‘é%ﬁ héu%?gl‘?cb' €

recordl |un1 e conputer rea a reco rumi1 s any dat a
st or age dewibeé the atesealinwanger isdet Bmiigd @Hhﬁrrdgsowée BEpedimests. ﬂr@é%adby weguld

conput eheSpteifted FAGRY mueef.n ih@%rﬁﬁmhﬁgesrrﬁép@@h%dé %9%% eabaaﬁhbmm

i ncl ude read-only renor random access nenory

magnet i ewthalﬁé’@Parﬁfn@Bﬁsn fé? §R%C'P'%@”%%H'“td>éﬂ‘§ igyesfigyhe a@ﬂeééwhlcaﬂﬁjdefmed by
carri er iNay&fs(hdaheidsyldientd.r ansmi ssion through the Internet). The
conput er readable recording nmedium 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 easily construed by programmers skilled in the art

to which the present invention pertains.
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[00104] While the present invention has been particularly shown and
described with reference to exenplary enbodi nents thereof, it wll
be understood by those of ordinary skill in the art that 21 various
changes in formand details may be nmade therein wthout departing
fromthe spirit and scope of the present invention as defined by the
followng clainms. The preferred enbodi nents should be considered in
descriptive sense only and not for purposes of |limtation. Therefore,
the scope of the invention is defined not by the detailed
description of the invention but by the appended clains, and all

di f f er eyr&Ss Whikdedns:t he scope will be construed as being included in
the present invention. [00105] According to the present invention as
gescri ]E)ed ablove, Abyetb@c(tjbfowdrﬂngg agdalt @peddéihg Gatg @impisidgt EI opEr ation

y confirmng.. nva at cl ude a_recordin ni,t ock in
avance. g8 ab frorRiefeh e inainedll s SRS R HOU e faly e
reduc ecbaddeti bsviavadidrdate, oareading thd rleeordithp iuvié blogls fremtimaipfdoreatiompecordidg

Al so, Ua'f"h l&lt of not reporting a data addition or update
operation that may be actually performed as an error, the error
correction caatiiglvatiydatayncheled imtpe moeuﬁlnglumt[t(b@:k@@]sedmbm baxigity infofraation

erbodi Rtk e 1AVEAA B 1§ MKBALS Ao RYG GG Adliaen and _descr i bed,

t he presen nvention I's no enbodi nment s.
Instead, it would be appreciated by those skilled in the art that

changes may Joe MR nicbhdd i BRinF TORRLERI fhe uWHétﬁﬁthf tr%e\%ﬁé Hétﬁgvafhﬂ QH’t‘at he

principles and spirit of the invention, the scope of 'S fined
by t hén@dgdrinthedecardiag pnibbiask/auedated "eEE"C%'ﬁétOf P%Of(ﬂoa'ﬁﬁ% quatan thR

met hod (8doréiRg QRiElbIBEK .am@/p@ad.hgr REQ NGO rftAthPtha AR re'x§lhfﬁgg da\ﬂaldtesm t8'be
an information recordi rum.a recording unit block which is

parti alYyry@ eﬂéﬂ@'@decé’éd"i‘%}%ﬂ li’[ﬂd‘d@t“?‘;l"ﬁ“"‘é’)F’E‘tﬁ‘eadl ng the recordi ng unit
bl ock fromthe information recording nedium and updating valid data

e uded {0 e SREhale B B R Sl BB SRS
bl ock. 2. Tl1nerf1mt|rlig)d'rmfcotréalomoithe\mbmrﬁng\ uhitiblbdleind pdiag thegadling rdorvatiord
data, valid cggﬁr%ing that data excluding the data desired to be updated in the recording unit 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 is failed; and

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

the medium.

4, The method of claim 1, wherein in the updating of the valid data, data desired to
be updated included in the recording unit biock is updated regardless 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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included in the recording unit block is updated regardl ess of error
correction of data of the recording unit block if the padding
information confirms that data, excluding data desired to be updated
in the recording unit block, is invalid data. 3. The nethod of claim
2, wherein the updating of the valid data conprises: perform ng
error correction of the recording unit block including the padding

i nformation; At ] x t : J e i
updat od i n CRATAES FoRBelotref ity SHEHUEL Addind B8 oS o Lpuatsin
cor r ecttegirasaminongitibieck even woeen ey serregtion §f thedrvgliddatabas faled@ndi ng

uni t bl ock  bysdedesline GehBigitdd W Shddhdt FeoMdig Uriititfock P4 ARt efRREH RHIBA of
when error correction of the recording unit block is failed; and
recor dityMeAEMgener at ed repl acenent recording unit block in a

repl acenent position of the nedium 4. The method of claiml,
wherein in the updating of the valid data, data desired to be

updat ed i nclfuded? 949t ECTEEE SPER EPPERAUEING MsEed OMPE8Aed regar dl ess of
error corregkiting o®@bn inf@matitly Rcbdirdahediurh atrbsr@iag dhinBlotkbiaeRpanally

confirns ,that am ata, excluding data, desired to, pe .updated in
Che + cpptetes DR Sl bireadith it Taaetna A ook od et R dae .

5. The mafilmondf claim4, wherein the updating of the valid data

conpri ses: r f ormi ng .e.ror _cqrrecti f the recordin ni t .bl.oc
CoeT Ut me t ABaha 3R 4a% s Thed bR EAR bR Pect AR eRERG ifhatBlbyRafty hat
i nval i dhalmvalidataéa isireduddd dh iha retatrdingwat kiokkng t he data desired to be
updated in the recording unit block fromthe error corrected padding

information; 23 generating a replacenment recording unit block by
updat i ng dat’a deJhe ewkthad dielaimp Bavteteinin theladding obthdiney datd, thebiewcdataizen
when er ' - j i £.aj : nRg
the. gerianad S0 Pl Bl S0R iMoot orpfitRnofur & ot oSl
posi t i dirckff the prodinsdnfgrmation canfirasdhatslaisy exdilingrptadesivep tobriaddeg in the

net hod (eQMBihg ShiNBlockMd ihidhg dgfa. an i nformation recording nedium a
recording unit block which is partially padded as invalid data, or

reading the recording unit block fromthe information recording
medi um  and gaddi mge ARIKdASS Blaind 71 WiGer&ig ¢y SHdivg ofthd nd 84tk cOABREsON

padding i nf %Ea o}rriir?gneljrcg'%ioﬁ'gétljog%f %hgarttacording unit block including the padding information;
confirming 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 replacement recording unit block by padding the invalid data with the new
data even when error correction of the recording unit block has failed; and
recording the generated replacement recording unit block in a replacement position of

the medium.

9. The method of claim 6, wherein in the adding of the new data, the new data is
added fo 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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the invalid data is included in the recording unit block. 7. The

met hod of claim6, wherein in the adding of the new data, the new
data is added to the recording unit block regardl ess of error
correction of data of the recording unit block if the padding
information confirns that data, excluding data desired to be added in
the recording unit block, is invalid data. 8. The nmethod of claim?7,
wherein the | ¥ ; i : erf A [t
correction S? Hﬁmﬁrtg%to\;ragf ﬂgg\gﬂgwlllﬁ%%ﬁéﬁﬁo F%Oglﬁtahﬁeysggﬁgfﬁ%&ﬁthe

i nf or meRO AN In witelt datarsriipsirerhio berpddpd i tharesording Witdresk dropmithg egersariesied
excl udifagdihg srdpmtibn;on in which data is desired to be added in the
recording unit block fromthe error corrected padding information;
gener ati ng &°epeplingpiacemeridrerrdigd YRk blogh Berd haaawsigtatadhg weerring
dat ? mdnhl?ldr?ﬁ e@%?&?@r%gﬁ&twhﬁgth@ﬁﬁ\?ﬂd Gétéﬂnﬁﬁeitiiécgt b It he r ec;)r di ng
uni oc as failed; and recordin e _generated repl acenent
recordi ng ufPtOrHNHEE qeneratqdésrpla%wﬂfecawqwm'ﬁ In ?ng"qff‘@meﬂhﬁosﬁ'.on?ﬁe
met hod tpé mebiawn 6, wherein in the adding of the new data, the new
data is added to the recording unit block regardl ess of error
correction of the invalid data if the padding information confirns
that valid data #uhid realding atdioa repreiuciag @ppardtus Romppsdsg:t i on excl udi ng

t he ositiaqn Ln ich data.is_desired t.p b dded in. the recardin
uni t biock. ngReRGER diyhd aRErieg PPt FIORE daliaingedbEE B A,
dat a calape, os @es inforpetibo ratortingenediomcarreading the refordihgumittdockdrangtheni t

bl ock i j i.hg.information; 24 confirmng that valid
data an %%fgﬁ?%éogg?ggﬁggg&r%}é&orded in a position excluding the

posi tion i nasentdl wiicantrallingdist wethareadieg anittedipdatetvalid daa bt nepording unit
ol ock TieMbal8s 61 ERIdrbREdRA d?%;ﬁ/lﬁ%g%t BYRIELALAS inAEASS Al @oding

repl acement recordi ng-unit C Ing the new data to

recor diyig blagki t bl ock even when error correction of the invalid data
has fail ed; and recording the generated replacenent recording unit

bl ock in a replacenent position of medium 11. A data recordin

t he _
and/ or repr dduci H§e 2pRAIAIAE A5CIBIBD WEPTRY: the coptral PRiGPantalsi thgywiiting/readin
Wi i Nding t6 BSRitsiANg datdl ihcltideak W vie6drding uBR blotiatdg¥rdriad @ 8rrérscotrBatithich

data of the recording unit block such that if the padding information confirms that data, excluding
data desired to be updated in the recording unit block, is invalid data.

13. The apparatus of claim 12, wherein the control unit:

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

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 biock

in a replacement position of the medium.
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data, on an information recordi ng nedium or reading the recording
unit block fromthe information recording nmedium and a control unit
controlling the witing/reading unit to update valid data in the
recording unit bl ock based on padding information indicating that
the invalid data is included in the recording unit block. 12. The
apparatus of claim11l, wherein the control unit controls the
writing/readi,ng nit to u te valid data included in the recordi.

ini t block rdgar deebpispueBr T hEerhe spho HEn i LB ERIEY
uni t bluniko sprzte ddtadesifedtibbe ppdided pciudédinriipe fesordngninit binsk régardlekstad error

excl udi t [ ed i n. . i I !
roal’ e R yATRlE B AR Gbohih Snl Rl i, Pl i
uni t: dsairedlodetupdaigdiin thagegoedicd wijt bledly valid detsr dnskinvalid data ageinclwded.on

of a data bl ock including the padding information; confirns that

data excluding the data desired to be updated in the recording unit
bl ock is if¥al i dheapearpiussf ¢@ien  worreioihe septed upitiddi ng i nf or mati on;

generates a ceﬁtpé@%rmﬁih%ﬁ@afawgdjnﬂ% mﬁéﬁ&m@rﬁ? KorfaetiBRe fdta fBiate;ﬁ ienemaalnb the

data with the updated data even en error correction o

r ecor difggdinainforgiagek has fail ed; and controls the witing/reading

unit to wi tegnfirh@ teRNelPdRE af Rl ARRIERDAreRARIE iM8ath BkdludmPhk datatieired
repl acenent position of the nedi tus_of claim11,

! , ] um 25 14. The appara
wher ei 0 PREPLRYRE Indhe [ReridindgitHAck Torethgerrpy %WP‘@S@PH@“Q Amate updat e
dat a desi r egehérate aupgiatstlert edorifflunitblddkebyl @ aatird d2gh duvird B 9clpdated in
regardl ess of errqr

. orrection of the inyalid ta if 1e ., paddi n
Do b Bt Rrptock B e seirecio e it g EEGERY o Do
updat ed i n tchetralethenditingrasdirdg Unit & Write\ihd pehetlatbd rephatememaiecardidlg uait Bloek
i ncl uded, 13. The. appar a H-% of .claim 14, wherein the control unit:
I

cont r ol"S 2{ERIASRIN RO IP8L d“?fh‘i"{‘- to performerror correction of a

data bl ock including the padding information; confirns that valid
I B e L e
paddi ng i nf erwiingeeadingeniteyrting on anidpimetiensssordingcoedim@ reperding lupit Rlopky
updat i Rghidat @8R/ fRded 9s RRalRERS, & rdddiing the recording unit block from the information
recording medium; and
a control unit controlling the writing/reading unit to add new data in the recording unit
block based on padding information indicating that the invalid data is included in the recording

unit block.

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 writingfreading 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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the recording unit block even when error correction of the invalid
data has failed; and controls the witing/reading unit to wite the
generated replacenent recording unit block in a replacenent position
of the medium 16. A data recordi ng and/ or reproduci ng apparat us
conprising: a witing/reading unit witing on an information
recording nmediuma recording unit block which is partially padded as
i nval i d dat i f.r:

i nformati On%e?cgréges‘éqg%@gerﬁdgh ?réC%FO?'{ogdu r{‘tgo(ljnﬁ:{[{rb pghﬁﬁ%&hgéﬁ{&r'op “Sthtﬂk]le new
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wher ei rin 8 fieplagsmenbpositiontol Berliscol s the witing/reading unit to add
the new data to the recording unit bl ock regardl ess of error
correction of data of the recording unit block if the Baddl ng}

i nf or mati on '€onf iThABPRAELS gEEIEIM @ XEPIRA g caBl e upiksp el the wHindwaded

in the yhReQaAH Mdlv Hath to AddDsdw dété td ﬂhéaéddéd.ﬁ@&mt b|a<& reddt8leddorBrdt bsradtion of
claim1l7, wherein the control unit: controls Writi nﬁ/ r eadi n%ﬁggeé

to per fiog invaliddsta i Behagding wf%rnaaoraaqrﬂw wékva"ﬂéﬁﬁanﬂgnwa ddatg gy

i nf or mah b easitierP&{cludiig thdpdsitionvivhizh datads tésired edbel 86bdddnn theliesdrting Onit
excluding,the position in which data is desired to be added in the
recor_dibr'f%kuni t block fromthe error corrected padding information; 26
generates a repl acenent recordi ng unit bl ock by paddi ng the invalid

data with t%g ne\i dataar tev<can|_ncl [ eqqrorn orr g of the recording
uni t bl ock 5 f P?é‘ap M e %[nr NP |ng ading unit to wite

t he gener at @dntrcé:ptramemlegfteadmgo.md rtmgerf,unnnterdor omfectiomofza dapblcleimeloding the
posi ti Cb%déﬂm rl?&- 19. The apparatus of claim6, wherein the

cont rol”20ni £ comro s the witing/reading wunit to add new data to
add new dat gonfamstiket velisotaia ary inwaiid defaoaie recsraddh eesiien exaugking the position

cor r ecty QRicAlatalid Bedidd & bl agldldan tHe rB@cﬁ'dlﬁﬁqqi't BIQCR I‘chrﬁ ‘B RRoFOEd FdRiing

that valid data and invalid data are recorded 1n a position
excl udilffgrmatienpositi on in which data is desired to be added in the

recordi ng URjeheralls@GKplacement recording unit block by adding the new data to the recording
unit block even when error correction of the invalid data has failed; and
controls the writing/recording unit {o write the generated replacement recording unit

block in a replacement position of the medium.

21. A computer readable medium having embodied thereon a computer program for
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 which is partially
padded as invalid data, 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.

27



20. The apparatus of claim 19, wherein the control unit: controls the
witing/reading unit to performerror correction of a data bl ock

i ncluding the padding information; confirnms 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 from
the error corrected padding information; generates a repl acenent

recordi ng unit bl &ﬁwp i

bl ock even %%en @?@ﬁ‘g%%?%@éﬁ?gﬂ ﬁﬁgﬂﬁ%vé%ﬂ%hﬂgFgﬁ %BH éﬁ?k@h@r
cont r olexeeuiiag wrdatd regerdiveter dipreduging metiodywvhergin the dgférﬁmtﬂle@jandlor
rep'acﬁaﬁﬂéwﬁﬁfﬁémb@goﬁﬂkks bl ock in a replacenent position of the
medi . onput er readabl e medi um havi ng _enbodi ed t hereon a
conput er pr @g&tla@wm 8 infermalen fesprdgdaedium aderaiding unihelper whighpis patialhhg
met hod, pauhed & iRvdIiRQlataberch8ihg il rBordinglufk b]oaeﬁérﬁ%.hﬁgnmnh@@brdmg
conprlses witing on an information recording nediuma recording
unit biferdUNANGh s partially padded as invalid data, or reading the

recordi ng unridtinghewkataie metra@orumt; thﬂBIbblOBasre@féWdétiﬂiﬂ%lri@ﬁﬁaﬂdﬁﬁ indiagking that
updat i val id data includ e recording unit block based on

paddi ndg‘? v HRta i§dnclydagin f"lr‘?@ ‘5"?‘%&'”'& ek nvalid data is included in
the recording unit block. 27 22. A conputer readabl e nedi um having
enbodi ed thereon a conputer programfor executing a data
recordi ng/ or reproduci ng net hod, wherein the data recordi ng and/ or
reproduci ng net hod conprises: witing on an information recording
medi um a recording unit block which is partially padded as invalid
data, or reading the recording unit block fromthe information
recording medium and adding new data in the recording unit block
based on padding information indicating that the invalid data is
included in the recording unit block. 28
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