TI TLE OF THE | NVENTI ON A METHOD OF

RECORDI NG REPRODUCI NG DATA OV FROM A RECORDI NG MEDI UM
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application clains the benefit of Korean Patent
Application No. 10-2004- 36642, filed on May 22,
2004, in the Korean Intellectual Property Ofice, the
di scl osure of which is incorporated hereininits

TITLE@E*I—E}?WV%QE&LH ence. BACKGROUND OF THE | NVENTI ON 1.

vention [0002] The present invention

AVEObTH FEch AR RaonlIB S, ATA UL B6l B R geom

of recordi ng/reproducing data thereon/therefrom and a
CROSEdtHITRRENGR AQIMELATESARRIIGATIONS um storing a program
to performthe nethod. 2. Description of the Rel ated

[00011Ar trh{s%gﬁdan&@ EJanFQ h8 bgﬁér@opkbre&{ Pét@ﬁt"%ﬁéatlﬂg ndaj @2004- 36642,
an |n ornatl o medi um such as a hard

n
filed OfBMég‘Z% P4 g ﬂaeo'ﬁ?rse'e "ml@etuelc&wpewf&cej ith qisglosyes efayhighas
incorpéthed helh ilseniRlf 8/ BRerice. regul ar  units. The units

are recording unit bl ocks or reproducing unit bl ocks.

BACK@QBﬁJmﬁ'&%DHR/Eﬁg@ﬁEO{Si gg gPirf)r blcg(r:lr(egtri f)rr]lebl ock to

or gener at ed when recordi ng or
ﬁe ¢'§§B’E?‘E ) Ihﬁ&n [ 0004] When only 4 Kbytes of a 64

[0002] Kby-hﬁ BreBEAChvenBol Rk LR rﬁ% E\E@ rrFr‘(H& ?9 &E&\Sﬁ&h td Q?%;ggglt recordlng

error correctio
mediurgpana@speesus ang 4 methed ofifechrding(raprodusing dais therran/thereom, and a

compu{ép%labl\é\vis&rﬁnﬁl hiuf d¥hd a?ﬁﬁ‘é?rahhf% dRHbAK tHeQhdtRGd.1 on

bl ock with only a portion of l'ock having valid
Qat%scﬁtlﬁﬁmtolﬂﬁ{é Rastb@pRs error correction to reproduce
the error correction block, the entire error
[0003] c OReesrtling [atal ¢ bsr ieprodatiag m'ataeﬁrrt, an fortag o gt@@g@bﬂu@jlum such as

e er 56 8 L R i TS i o

units. Threclniidiangrecheling qﬂﬁb}}ddas OleepMﬂle:ldg dait blogkan Alneaxample of the
recordiégpﬁi?glkag%r etﬂ-gferpgérd%%ingr ng OEQE gﬁ(%r'ren i ﬁ@ak ctoHrect an error
generafegl Whendaceiding gr meﬂmmpaldﬁtaof t he error correction

block is filled with invalid data. Therefore, the
[0004] A Qe lohie @@ﬁésodfféﬁeﬁtﬁﬁ&s éi'R)'i' E&?édneﬁ‘ bREk LiRREQTHET, 'tl'%nrest of the

again, or erroneously’finalizes error correctio
error C%r%v‘BRn blagie that fs, thegampinisg GOrbyiasy @rf" "%Wﬂ%@t’@'@ﬂab!eéékm as 00h.
has valid data. This situation occurs not only when

[0005] r ewhed wGiistgra réade Whe @r&GQorb&ion tmxéabdnn @n[i}%t ;ﬂ)rﬁHn of the block

neving Bl e Pt hers e PP oUSTen Y oPrBlgF His Sl Sfrorgop block, the

entire error correction block is determined to be uncorrectable because code words including

the 60 Kbytes of invalid data cannot be corrected, even though code words including the 4
Kbytes of valid data can be corrected. The disc drive cannot distinguish which part of the error
correction block is filled with valid data and which part of the error correction black is filled with
invalid data. Therefore, the disc drive performs error correction or reproduction again, or
erroneously finalizes the error correction block, even if a part of the error correction block has
valid data. This situation occurs not only when reproducing data but also when updating data or

adding data.



di scl oses a nethod of encodlng data using an

i nterl eaving method. The "interl eaving encodi ng"

i nterl eavingly arranges an "LDS bl ock," including user
data, and a "BIS bl ock," including address data, in a
physi cal cluster and then records them Wen

r epr oduci ng dat a, the "BlI'S bl ock” is error corrected

first, and then the "LDS bl ock"” is error corrected.

[oooszefues de’iéhtth B1367,049 (Hei@inaftelr Rifed P8 \ds "BtePBERAY Bitoditigh)!
be br|E éqdes rlbed 0007] FIG 1 is a schematic

disclogeg ﬁrr%%t enspdipg d%ta(ya @Rtntereavinggetbef. ofhe “interleaving encoding”
mterlea\mgbj areges an “IE0S BBk OinclLGRG BterRatLBAd BQBIBQJdek@\moludmg address

o, 5 B SRR, OGS e B Do

error cﬁ.rreamsfneaehd h@Viltiﬂrg“LwéltBock" # doior esrrecldie RFeFing &l RGLY, the
orns_a dat Ioc ged in 304 colums and 216

n
“ntericp il ¥nf ¢ i b5 éﬂ. esdhed (LDS) block 13 is formed
by addi ng 32 parlty rows to the data bl ock 12. Then,
[0007]t h&1E DSs bIsobkmat® represgntatiogefl aiconveb8ehat olethvd f antetled Gi6g
encod,hqv\s form ng an error correcting code (ECC) cluster
The ECC cluster 14 is dispersed to fill sections
physi cal cluster block 20 | abel ed ECC [0009]
WOOB]Lo@QES&'ImQafecFH@s% ugeidlatan it fespiverblyan asouisATNGtsHoWY) stich as a host or

an applt@éii@h‘iﬁ dEdSY BiPdBth FaPbs éélﬁﬁfévln@ 2038+ Lyt ahe LRer data 11 forms a
dmab@g¥5'0a| address 16, related to a physical |ocati

f
T2 @rangeinigQfhgolyrans %}drzé'ﬁd@‘ﬂs i He)thGa @nﬁytswceﬂﬁ?ﬁ bIOCk 13is
formed t@%d@i&lg Fshrigsswa sithe Ata tﬂd)ckd@t ahéh, tad dDBMRAB S §r?énged in

MRTTE LU T SRR T L

clusteraddedisparsédie fillceetkms lbf @ physical tlostéosisakartigbesdéd EOGI cat or
subcode (BI'S) block 18. The BIS block 18 is arranged

[0009]I né@%?&!l §{:I& egiér% an?rgrdza\féé ?gg%nglggélg?? r%re&c m%% {e%i%%\HSed in
3218 pgssi FbamyswlalmdeeSStﬂlfiotﬂkitQ@tOI apfesisd I8tzgon Af dataoh eenddium,gs
erono) 80, SRR, o SR 15 BURHGRY s 1

are corpbied t9ff0trh an pesesk dleck &7 M@b et cgllum@ﬁ 80 rovsy NextadRopaniy rows are

added Qﬂhé aB¥esk 'Eid%k I1¢%/foﬁ9 a b%ﬂtmdldawrrsﬁsadderas@?'blobie y8. Tﬁe BIS block
npr ove When recordi ng data on disc th

18 is oS AHF B1UFE B9 ianon CQNBnEGR FRrou The BiR plyger 19 s

disperse¥ S BINSdcHERy @*&hé’@ﬁﬁlcbfh]@tél'ﬂ&k %%B%d mi ‘A@yﬁél’ﬁonlzmg bit group
recordin nits

of one gglufp g2 Y gingpaical chstea bovi2a ySoref Fiiso 4B eolamns * 406

rows oi tnu phydicas elaster SlockBK eBy dfigigrdaes byohterlbdinds @Bboédsreation ability
|tiple of the cluster to match the nunber of the

'S"nmg%%ﬁors of the cluster if the size of the sector that
needs to be recorded is not a nultiple of 32, and then
[0010] r e¥thed secondingldata on af digIthat is\k secordablennfairesationddbirage nhadiam, a

drive sfgterh' P%ﬁ)"dsrlgatgﬂt(ﬂlsﬁé? ufd @thcﬂaa%( re[c?lcoﬂ{gqq.ﬁﬂicmh %rcld%bq‘ns formed

t1on o 'a sect 6 secto
in, for exaaple 82 éeQIWSt thefdrive systemn pads(dome invaligd seeforsomakes theumber of

the sectors a multiple of the cluster to match the number of the sectors of the cluster if the size

of the sector that needs to be recorded is not a multiple of 32, and then records the data.

[0011] Also, even when adding data or updating data to an already recorded cluster when

recording a portion of a sector {(e.g., 16 sectors), and not a unit of a cluster (i.e., 32 sectors), the



drive systemreads a cluster conprising 32 sectors,

i ncluding the 16 sectors in which data is to be added
or updated froma disc 21, and stores the cluster in
an internal nenory. Then, after the cluster is error
corrected, the 16 sectors in which data is to be added
or updated are nodified to a correspondi ng |ocation
in the internal nenory, encoded together with the rest

drive s@étemtrbﬁdslﬁclﬁﬁéi Sdnfprisitly B20RetoRClRCRIdMG RS 16 Sdt8briiH Whigidata is to

el et ot B CeBl R Gred T repe T s
the clust@ [sSsror dafr@:teM ke TEEsdcBoIndaictomts Reo BamBdawSipdaled are
address i f st er does not have a

o g A i rop o B (R T P roRSRe g Wi the rest of
the 16 aectorsdntognt ECC clastén, gud edttahedreibt divaRagFnemrooaes I?.Qﬂlléu‘ “read-

R e T e T e
addressif the closteedossowt davega defecli buhdathatith berddorded omantdlternative cluster
Lt t
accoraﬂ'@areacct%éf@ﬁ%d’ gefgétﬁah%gerh%t?n&ﬁ%gﬁ hreQ‘,rtﬁ?eg%gs glﬂ%}’ﬁcﬁ\ﬁgﬂ%ﬁ
reproduging thedéister e recomidbie ipforoation sterege mefioo zm aAwite-once recording
mediu@PEAiE WALk @mue%gglr | %maﬂvé SuQEr LA LADrSREL abd 1o e

sectors to an recor in a
characigristige aiitie weig-dnae raserdincmediyie Hpi whichedri® eariee writtarhan once.
will be described in nore detail. Wen reading a disc

[0012]i N Aﬂ dp@ﬂﬁoﬁﬁﬂécfcﬁ‘rg\/ﬂdté @) dHPERIY daih |ﬂ‘3|@ s@&b% tb@n@lready recorded
te data in the sectors,

clustorB8 Gp GG ABLDP HG P BALINCQTE. Teipe! by fterihed in more
detail. di/iéh Rading b@isedn b RedPmodifitveits dlocasdmeradd daken or 8pdé data in the

15 soobfh T B OGBS R ok B 3 P R n
internaémeoionc dihee cdfieo Brrmfcotrbetlﬂglﬂlsl ahstterifirgt san33I clogtesforitiata of 32
sectorés ig %{r[c)}féérre% ed Iﬂﬁ ég‘ ac?o?rgzrf ect egm%??’ is ﬁﬁ%{cgassé%‘htﬁ&rest of
the 16 beeordedrsedigrselesicen dhe Hsecttas b wrhett dats istto bb @ddetterdipoated cannot
be rep#bBQ@:{deQn&NQ (agtak{ﬁatrﬁﬁod'edfn‘aed gpb alteiibcé?lﬁ&al#ésrgccﬂ'ged Thls |s
conpl éte error correction needs
becausgs tampleiegrengorsstiomnedss to be perfcumeﬂmnclaefab@ datemay be In the rest
of the Jﬂfi?c@ﬁ@ béﬁﬁes]tﬁ $6 %éc%r% in WRW? Ty |éjl%tt% dcdieli Or Q;Fday)d efhePdfore, in

at ed ererore, IS Case, t he va
tis capng YAl ofthe dr8:f Inarestes ted pitons is mpEknew, TRl System

accessed theddliistdr i it 4B ag%ﬁpzﬁﬁﬁ@ﬁleg Rebr&duesd L for irihdnhi@ a‘ﬁ'e’?’r%r message to
ahostagal n and retries reproductjon, or transmts an error

gteficgnngf bﬁdgrerowceﬂwgse < [8¢ BirYc SeReRAUERIY Bsush skusgons,
the drivies@ichtistneediessly operdleisequent |y, in such situations,
the drive systemis needl essly oper ated. [0013] In the
oota1 52 B bRfon i A ¥FuBRL Y Bt pune rostof

the 16 beﬁordé}ssmhsethéﬂ 6secliparia whithwlaitzcik talbg added dr aptated dohd dhad the data

is mvaIHPg%toq‘q'e sﬁ&ﬂgra é:gﬁtea\c/iv& Eg\@/gg{ago 8& ﬁ%dgge\alﬁlgid?}?eih Et}iet ‘Rir éec?c{r%m which
data is 1(5b3 eddeskar updated without dhaving ihe drige bysterd dodessssariiydmetrg deproduction
or trandthit Qr‘? gFrohﬁé(ésgge 'i(h‘ﬁe qjlf)étv ‘Ho%é%reme l%'/ﬁﬂﬁ@%? ﬁl%rl‘éét)bf frﬁt1r6ysectors

reproduction ~or transmt an éerror ssage
cannottpgdnowpisanshtays theteds g dighdiossibibity fortbe st sy@terrt ﬂﬁ?@"'.DB process the

rest of %We%to@%é’hshﬁ AP WOe ARG chidbfity dRFRsks @ high
possibility f he drive systemto error process the



rest of the 16 sectors. As a result, error-correcting
capability decreases. 3 [0014] Meanwhile, the drive
system performs disc certification to exam ne whet her
the disc has a defect. The disc certificationis to
exam ne whether there is a defect in a cluster by the
drive system padding an entire cluster by a
predet erm ned val ue (00h or FFh) known to the drive

[0014]S Y $Ae2fiwhile @ @HvaGystemQeabin®idi&d cattifehtisi t@rexbmk vlrlﬁetﬁe‘? the disc

ertifjed, then reprod C|n t he ster.
nas a deqty Thi dish o4y NIk (- 10 CKTTIG0 SST Berd Is @ dsfast g oyt by the
drive systeini paddingah @ntirefcluste bgl Iafbﬁiedeﬁ)ermdtvbﬁle thS@r,FFthq) known to the

ML BT O T TIT ——

clustert Maisds frleamial defeat statug df bie ediirs @iscat thednitiaiaationaof tef disd to use the

. AR B Sy 8 A SR A AP A e
from therstast whitel singathe dise, witakhera beyfectrsea‘tlhsemfta pegtidulee areaswilesusing the

disc wfgegnnr{i/egg §. ernt%cfd‘t%ﬁhthtg rc]n\fé :%g. ola%s d%féclt |n'f|oSanr F{Reﬁfé?e cluster by

|on ert|f|cat I on.
reflectimgfherresullg of themedificgjonwhen a di sc 30 conprising a
| ead-in area 31, a data area 32, and a |ead-out area

[0015]33Fl(§ ﬁﬁ[sirbfeb%%on@éﬁﬁoﬁé]%éﬂ?od%ﬁd%e%ﬁﬁcé% of the disc
O |s th, for exanple, 110.11 [0017] After

n e d| sc 30 to detect a defect status of
[°°1ﬁlpo go'g F§$r63 Yhep aslipcai0 comprisipg gilead-ip Agga g a d@ﬁ'earea 32, and

a lead-@ui atea Saﬁ@ﬂﬂﬂeﬂ(ﬂ\é ehifitaldatiareéd 820t thalist S0 ¢ehillet With Kot xample,
gr N already witten area by an RF signal when trying
* to wite data in the area that is certified, since at

| east the area that is certified is an already
[0017]wr Afterereriiying theTdiser 36 to detectvn defectcithtusyofar partiatedfitimgdis€30 or the

. | r A . .
entire @gcg\%(g Elze: drY\\% sg%egn k‘r?‘loﬂi I‘Eﬁ"ah tafga tﬂ%tﬁéu g?ﬁ'{elffé:d |§ QHBfréa%fy%n%ﬁ area by |
an RF pigaal-whedittyipaip ivrite qata)@etb@ areragthai dseghetified| singgad least the area that is
certified Esaﬁn ARALY ¥ried én%ap"rﬁér%%?e wHaR %daﬁggr Bkiking 16/58%0rsOwhich are a

drive Sy stemrea
part of ﬁ@é{é‘rtﬁﬂ .cﬁ@pﬂ%rpﬂ BHERAMTE taAn talreqldygreréten ivgtesteoread-magify-whtesprocess

is needed. Mhe rB4EMBaKy-WREDFdbesstthen 34 dhig RE HRE 380hE %ﬁ\yé §i@tem reads
the BIS cluster first, the LDS cluster is erro

data inthg regerditig/reprodyging tﬁrwu&t%[ang istores thg detaye tl'@l,lpi'gfnal memory, and
after el®6HdoAEERW.thd BB &i6sér ipdt, thb QDS@!Mﬁ@éﬁora:B&é&te(ﬁ I BRLUIES cluster

sectors to be a pdat ed. not
U T L A R —
updatet peaiat the caprodiceb candveol thé data the &y tefb@rafeldedl hleupdibted&:annot be
[ cesse t he cl ust i, n.the. di 0
writen; $BBELS SRR oo B Bl St ol
reprodaiohhe ttaosrits én el nodssagesto thahosiif tieclugpr couots: repeduced even
after th% E&Sndtt second try. SUMVARY OF THE | NVENTI ON [ 0018]

ént invention provides an optical recording

d| um an a ﬁarat us and a nethod of
SUMMI‘\BH&%ITFHQIWEE 6@ti ng the medi um and a conputer
readabl e recordi ng nmedi um

[0018] The present invention provides an optical recording medium, an apparatus and a
method of recording/reproducing the medium, and a computer readable recording medium
storing a program to perform the method, by which an unnecessary operation of a drive system

is prevented by checking whether invalid data exists in a recording unit block recorded by a disc



storing a programto performthe nmethod, by which an
unnecessary operation of a drive system is prevented
by checki ng whether invalid data exists in a recording
unit bl ock recorded by a disc 4 certification, and
error correction capability is inproved. [0019]
Addi ti onal aspects and/or advantages of the invention
will be set forth in part in the description which

certifichi®dn, e eddrGorrettidpasababilty Id impeve®vi ous from the
description, or may be Iearned by practice of the

in n an aspect  of e, . :
tootol, "XER poeeie aly BRI o RONRROE N Srseban mpart e
descriptioo evhitinrfgllowsesahid Lim part, wiliibe lobaioneitan thendgscdgtioagdarcnagbe learned by
: s recorded. The recording/reproducing
pﬁ“mcgﬁk&eg+%%ﬁoéncludes invalid data used in disc
certification, and a padding identifier to indicate
[0020]t hAccording to m/asmegt ef dheapriesent frveniétard there ishpeovided an optical recording
mediurh %Q%kﬁ’dﬁ‘@?c@@fr‘%ﬂ@ﬁ‘o@ﬁc i it B RGK rechRRa] 'W@Léc&o%%th%f)roducmg

bei ng use urin disc certification on a

unit blogk inghdles jvaliddatp é'é‘%ﬂ Bidig q&ﬁtﬂpa}wnoanct tpadsing ifentifipt to dagicate that

the invARCQHAl ls"lﬂclmﬁ@a@' i fAe rB&Q@@ab/rJd?@dJc%anﬁ'bﬂﬂk £iY I’n@glibcdid't‘:g belng used
ise_a data bl ock includin

uni t bl ock r
during fhedig epriifiggtiof %%%e@@% gpt!ﬂab@ﬁor@wgm of %@ efife-pptical
recordify @®d¢iuni.he access bl ock may include address

information of the invalid data in the data bl ock and

th addi i dent i
roo211; IhP feRfutsPERhe it mbeK A% eiisg asieta bigs eplugin the invala
data ar arsae@ese blopk fosicngssahd datg blodk s Theaeebd DISYk mby Bickidle address
|nf0rmaﬁ1oplﬂ)§‘ ﬁ'lte ull\%% %Qttacfrq H\%%B‘t: lggclégnlﬁh aéjcﬁli dent-ﬁe? dBI S

ata in

t he LDS cluster and a dummy e which has the
[0022] padibie rﬁj:ordlrwérﬁpmugng uniblpock manhée p abhicwd clustenedniprisingradgng
dlstander(gDQ%lﬁstQ@é#ﬂ' dqtgjrétnlfld?édﬁléugﬁbcfec{ﬁl Rustr. fH\QB%eéiﬁé?élsmay include

or for one cluster. | 4] Accor anot
addresg §fersiatigh of ‘I'?éa [srthe LRE CiqﬁiPérﬂ”ﬂ@rﬂumfﬁlég)ée which H’@%lﬂtﬁe@ﬂdﬁ'ng
identifig®et hod of recordi ng/ reproduci ng data, the nethod

i ncludi ng: recording a recordi ng/ reproduci ng unit

bl ack ] di [ . th .
rooz31, o 65 ey ep Rtk Geaa bk 0B R ermten b Age Prwg segiors, or for
one cldara used in disc certification and a paddi ng

identifier to indicate that the invalid data is
[0024]' ”ﬁkéfbﬁi@ﬂ% a&o@%r aéﬁé&géﬁhggéelrsgﬁtﬁﬂﬁe%ﬁ%,{‘g%éﬂggrqr&.& ?mteﬁw%d of
recordlng{r@rocp@mucbta tfe meitéoq* @@bdmmrgcwém @rrecardingveepsediicing unit block

ona reE@r‘a[?\g%é'H% ﬁé \’HEbro[lr%g%EﬂodIa thock dB?ﬁbnEMPquSﬁd data used in

I nc ormn C ce I catlon roducri n
disc Geﬁﬁéat'qneaﬂéracnwgmgeqﬁﬂﬁﬁmé@ igicgte: thattih%@kallde%;@ éntlusiedimime
recordlﬁ rSHURH gr[ﬁﬁ b}k, tRE ﬁvﬁl%cd%ﬁéjbélﬂ%ggd‘iﬁﬁ'mg kY e RifRBES on a

recor g/ reproducing unit block on the recording
portlonlpéa]edﬁpcgglgg@qslwnaorrtgg gptﬂre recording medium.
[0025] The method may further include: performing disc certification by reproducing the
recordingfrepreducing unit block recarded on the recording medium; and recording defect
information of the recording/reproducing unit block on the recording medium based on a result

of the disc certification.



of the disc certification. 5 [0026] The nethod nmay
further include: recording data in the
recordi ng/ reproduci ng unit block regardl ess of error
correction of previously recorded data of the
recordi ng/ reproduci ng unit bl ock based on the padding
identifier that indicates the invalid data is included
in the recording/reproducing unit block. [0027] The
[0026]etThe thetmyd rhaly fuRRer indiGd e eording@ah AL taé YedoRiYEbRAUSAG anit
block in tpe {ecordln jregroducnn%Funlt blqﬁgqmnthout a ] )
ock PRH/SRY 8§ (P RRIOP POREWSUSM eaidsE date of drefepipigofpRroducing unit
block setiran theafadting idMWrdhﬂMd@Eﬂd@ Eir\]llgll ditd lts irhﬂu?:relagn the
' red ir efect block as the result o i sc
mcmﬁ@ﬁ?%ﬁﬁﬁgggpgﬂ}ﬁﬁging recei ved. [0028] According to
anot her aspect of the present invention, there is
[0027]pr dbé drethad meyt fudblerdhcludes sumeldiatglyreqrdidgidatadn that a, t he

oora P i BROS! L8R WD LA e B
commanslcad th r@gorﬁﬁ@{rmrpdwmhlqu, rgoBtegetingsiaiect blpck as the result of

disc cariftehtitt, Being redefddi ng identifier, which indicates the
LDS cluster is filled with the invalid data, in a

physi cal  address bl ock; recordi ng a physical cluster
[0028], AerPTeigadn ARAharRsPeqbel e pEgsept nyRItioh dndse & RrpYideca megiod of
recordinepréRirg dia, MRsinbibd RRILIMGNGdH@raling @n ¢ eXst diddtératdi®ihdiMvalid
dat reprﬁdu0|g Lheﬁfhﬁigc I cI%ster reporqﬁg Pn tEe, ,
ata ugegd AGP e UERIPT AT @ Frardne Py Ryoereraling pBls clustes byjngtuding a
padding édentifigromticloindizated efealddS clustbois ﬂmid With 18 ifviakd df.‘f@té,ﬂﬁ diphgsical
i ym 029]  Accardi 0, anot her .a t t
addresPckFocor 0 AArgRES chsE vh@n SPEbIER R derariline pis cluster
on the reppatindy meginmd peréoraaigalisct deeifiegtoarbgtrepsroduningttie phyysiaal cluster
, X r r.din
ecors 37 A% Rl s oA 8B s chSRCHE B8
informatiop entthefdcordingunédiuino control the readi ng/witing
unit to wite a recording/reproducing unit block on
[0029]t NRcESGIRG B HHIER LB of tRE prdsBRARFENIGH, KRS AP6ViReH M hdparatus
bl ock including invalid data used 1 n disc
to recopiiepraduee 218 nthe ABPHaE MEHUSEY: A madinofwriding uait fayged deta from a

recordih tediufandidrlrite dd@aton the rdcBlingdRstium; drfda controlling unit to control
rec r%|n [ reproduci ng unjt %£Ppk, Ige invalid data

the reagfisiing Ut iR g resradinglispreau g Hni Bispis o e recosding mslium, the

recordiﬁélaédﬂ@idc&@(lfndiblwk mRAidingioualid Bata uﬁédl infdisd @Gtﬂibéﬁdmhhnd a padding

N LU 030] . Accordi ng to, another aspect of fhe .

dentigi ritfEete AR iy it o G E nees AR Eosiuging onit ook, the

invalid detediethgrepd ddirgethd aisa cettifieatiap pamgiottioni of tHeurd tarding @edium or the
. i n [ting unit to read data froma recording

enmerﬁ%%&n %%%' or wite data on the recording nmedi um and

a controlling unit to generate a BIS cluster by
[0030]i n&tentding icaanothss agpass okthe praseaitinveation, theag isbroldder arsamparatus
el | BbdraMs Rlciule: o SRRty URE
o rocoldhofitoRbor Bty 1y BRI An FELPR, o IEPRLM T, TFELBq 85 1B
recordipg medivm angd/grwrite datajonihe fegording medium; and a controlling unit to generate

a BIS cluster by including an LDS cluster, which has invalid data used in disc certification of the
recording medium, and a padding identifier, which indicates that the LDS cluster is filled with the
invalid data, in a physical address block, contrals the reading/writing unit to write a physical
cluster that combines the LDS cluster and the BIS cluster, performs disc certification by



invalid data, in a physical address bl ock, controls
the reading/witing unit to wite a physical cluster
t hat conbines the LDS cluster and the BIS cluster,
perfornms disc certification by 6 reproducing the
physi cal cluster which is recorded on the recording
medi um and controls the reading/witing unit to
wite a result of the disc certification as defect

reprodutih® [Hﬁiﬁy@ﬁal%s&?@hmﬁ&@h Riceidag oR el ﬂéﬂbrd[n@@:@é'du.{rﬁ%@ ledhtids the
ec e r eS nve ere |
reacing PR Ce RS foaull of v auelisr B reion A s oh Bl mvanan e

recordingooddiied. t her eon a net hod of recordl ng/ r epr oduci ng
data. The nethod includes recording a

[0031]&23\735%ng 559&9&%%8&9 o)"me n?é ﬁglhv ntloﬁ‘ t[xgr%?s grl?w%ed a computer
readalge resordiiamgedivm diavidg da:loedeus!wemma meﬂmdaﬂ redofdingtepaducingl data.

The mgthea%idags r cggméj g h%[wd‘ %lrb&gbtgpﬁ?gtfﬁl%ck tﬂea rleggrﬁlng%edlum the

tals iInc n the“recor ucl ng
recordigpemoduding umtrhmkmrrmaslag haliddates eseddadisa geitllﬁ@tldn sod a padding

identifi @%tlhtfléa‘fé‘ma?{he%agd ARG Gd BRu@d i [’lglge fe Gr‘arn Pr Q@&‘#ﬁdﬁrnltcﬁ'lock the

entire record ng nedi um

invalid glgks; heing weeg elbting therdips gsrtifisation on qrbcrf thet wgﬁrélnggnedlum or the

entire REOMIReRduronput er readabl e recordi ng nmedi um havi ng
recor ed thereon a nmethod of recording/reproducing
od inc eneratlngpan_LDS_cluster

a. Th
100321 Airg T AoT Bt 6t (S QUP R G SUOB AR Bt e cameuter
readammecmmtmamum aaﬁa@k@ord@dmmeiemga eeHod rof r@:erdafga’ebnrmguang data.

he i et Bk el GBS el AECh Pl HeSd i cincaton

of the clabuterireadabjfEresordimp neediilne genedatinca BIS doﬂemmgcladlng a padding
identifi ?Ih%‘ﬁ‘gfi %\dl lté&hg [D%H%[br?sof{mb Uvﬁﬁ tl%enﬁvzlg]] {%\ lﬁSt [ghr ancaldaddress

St er e rec
block; resdiding a phasicel alister vmncztocommnasﬁhe: B ohzsley ancthe IS clua@r on the

compu’ié?‘?%é?%?ﬂl%' r@@drdm n*é%ﬂuﬁ{ 8[99&9‘[“%2%5@&%% t.&PEQ’HéF:%BUf Pg tl}e physical

recor I'ng ne recordli ng a
clusterireordgdsen the spmptiec eaidable a@ommedlwmf andhngcording@rresiiicof the disc

certficBRIIAL defedt Gciablieh wmrcghrﬁgtem G r&%hﬁ'.: g Me&GA! PTI ON
E DRAW NGS [ 0033] These and er  aspects and

e R B ECHBATT o 75, e

description of the enbodi nents, taken in conjunction
[0033]wi T hesdmdaﬂ'@ﬂ‘rqn aspyactegard aam'amggescﬁf tivédhinedritiofr B bekong aaparent

and mc?rg I?&Jqﬁ @prreg‘ Bled%o tt% fo(?I in&daeﬁc(::rﬁ)lrt}ven11 tho?e%gog‘?nen% tagen in

i'ng enco Pugtre
conJunctmlmtlrttheaacton'rpaeadg dtml\urig,s -ofwvhice’ nmet hod; FIG 3
illustrates a conventional nethod of disc
deet 1 isiacwehpoatic rep@sentaiian efstaoaventiosal medirddifirgeriaaiving encoding;

?I@%llf&&&%‘é)&rﬁe&%ﬂgﬂ rﬁ&d?wrh@rmé thod:Nserted during

isc certification accor o an enbodi nent of the
ﬁ@é@ﬁystqaﬁﬁ%@qwﬁntlonal method of disc certification;

FIG. 4 illustrates a recording unit block to which a padding identifier is inserted during
disc certification according to an embodiment of the present invention;

FIG. 5 illustrates a reproducing unit block to which a padding identifier is inserted during
disc certification according to an embodiment of the present invention;

FIG. 6 is a reference diagram illustrating a structure of a burst indicator subcode (BIS)



FIG 5 illustrates a reproducing unit block to which a
paddi ng identifier is inserted during disc
certification according to an enbodi nent of the
present invention; FIG 6 is a reference diagram
illustrating a structure of a burst indicator subcode
(BI'S) 7 cluster having padding information inserted
therein according to an enbodi nent of the present
clusterlmvmgbb@c’ﬂng infdematlor iBsettesithateihn dcadrdifh a08REMBbdiMent of the present
hysi cal sector illustrated in FIG 6 having paddi ng
mVﬂ“@hforn&tlon of two sectors in detail according to an
moﬁislmmmmfa[ﬂl’a@rdm’ ssaepﬂyslcamtdr M0stratéd ﬁFl@ 6 Baving OPaddmg

Iru ur al sical sector illustrate
inform Rt ot sty FrleioRgo PiBdy ma EPBRSIGENCHT e ibiem fyenton
&G is aastrmotuehl digigtam affa myﬁmdl Jeetor 1II0§trettd§tEmm1®$Iﬁﬁvmg padding
chema

nforma B4 SF b Rter s By aF A Smep iy b ppyenton:

¢ dis mechennétia diagrpmed amécadrding reprasturcing lafpardtis iagscading to an

di ng/ d t

embodifirplnd R pgbite L °F 0w CRar v Ll st rat i ng &

FEHEds efdefsd dfagram nfthd iremordieg/tepfddasing eppaaaics otF IGg9t o

BT SRR OO0 e
an emhogiragrd iohthepesenbineritionf t er  di sc certification

@;@GOIqué B%o@v%hﬁﬁ? |Iﬁ§ﬂ;"é?ﬂﬁ FERthAY ofviiRinG UBREAL rbY&RS LR block after

is a gra mparing error correction
disc 0685'5%¢t9r1| a099rd6'9 tgap sw@o@!rr@ﬂfat?féfée lerees)t inveplianeand and a BI S

H @ s13a8 a ghiphAokfpril | Bk e Gapdtliffey P!E{}fﬁge LDS cluster
géﬁ@ Reference now be nmade in detail to

and a - enbodi nent s of the present invention,
exanpl es of which are illustrated in the acconpanying

drawi ngs, wherein like reference nunerals refer to
DETAILE DESKRIRTIONSOF IHEEMBODIMENTS he enbodi nents are
described below in order to explain the present

[0034) ! i ”P&Sfé?érf&ﬂ “tavnmeemab@% %e?alhn Je éﬁgy@ggwgg)&@%ﬁﬂgromsp%ye%t

previ ousl
Inventl@‘o@sarbbles pf‘@fmc!em@ Illtatratedduihﬁ@cd:cumﬂnwm dravings, wheleirgike

referenE@ ﬂhmb%Ysé\lefeq tdjﬁ\te"ﬁké §Ieh1'éﬁis lfﬁ’r%@gﬂo‘&t ar Hee&ﬂﬁcgilrﬂ&té‘ Ql‘etdescnbed

ck is recorded he record ? uni t bl ock
below 'F'@&ﬁréq ?P@'&'%@er%%%ﬂntji”w@ﬁt'eﬁ|bt/ r@‘ﬁr@aﬂ qﬁheéxg@rﬁgc for d| sc
certification. By including the padding identifier in

[ooss]t heo mwmdipi’@meiytm@in@ﬁéfd prdblem, 8RdIolRhérgResiBle probires)ah
oce even i f the

paddln% &%F@rﬂﬂfﬁﬁng?g {r%tsl\p\/{/egltgaa [ﬁdj‘l E‘HP‘P ¥ E%;quﬁgymt%ﬁocg is recorded in

the recoiaifhigamé Hidck wheb yecohivgihe gedoiding anlthloek ih deiiici fbr disc detification.
eco d determ ni.n

By incljdifa 8 Gofid Melifiet i Eeofiy 1 ey Porf fapn P FeBffeg oo the

read-mati§rwiite oo gvemif the errdrserreatioo otliha gecording unit block was
unsuccessful, by checking the padding identifier in the recording unit block and determining
whether invalid data is included in the recording unit block when recording data in the recording
unit block. Although the recording unit block will be mainly described below, the same applies to
a reproducing unit block.

[0036] First, a recording unit block in which a padding identifier, which is written on a disc, is

inserted when performing disc certification will be described.



unit bl ock. Although the recording unit block will be
mai nly described below, the sane applies to a
reproduci ng unit block. [0036] First, a recording unit
bl ock in which a padding identifier, which is witten
on a disc, is inserted when perform ng disc
certification will be described. 8 [0037] FIG 4
illustrates a recording unit block 40 to which a

[0037]pa¢i-'1:t5 ngilisHasisf re€drdifd uh® bloBis 86 cdshickld phdindlidstifier 44 is inserted
tification accordi n%gto an enbodi nent . o

t he

during Hisé§8ﬁ'f'°ﬁ“iﬁ’0é‘ﬁ‘f?r6'ﬁg 'q HbSBPodimpRY ”i?g"f?%?”#i"@;e”t@“ t he

recording unit block 40, in which data is witten when
[0038]peHefHanhmig FIGs4; teektofingamit block i40,dh wilieh datadavaitén @bén

a and access

perforigisflc §0hihoR Bkt Hodia bibod 5P it e BtsiiS 3574, no an
access tleckedanziceess| theidata af thd diata bk 414, In theeexampledliustradtimFIG. 4, the
invalid tdg%ﬁhétﬁ%gt{ope{dqg tHe datt{' Ela |6slkii|ci:.|§fr‘l;§tg€ 3 l'(ﬁlgl lh'uﬁ%%rr?vg%j dgta can also
be "FFiaimnametheddlﬁé@nbmlua/al ue. [0039] The access bl ock 42

i ncl udes address information 43 of the data of the

[0039]9atrfie BLQGK nibk 42 %ﬂJdEE ﬁd&@é’sdihf%%éﬂﬁ% Jf'ti?é déié oittﬂe data block 41,

indicate that the data In

and the pddinajdentifiendhto 'aq*'w%f@meéiﬁada é'aes@éé% biOﬁI@4‘r @d@\faiiii nhena
drive sysnerh ai@i:és%bs e, re&dfiemgiihv sm@w@ Qlﬁ@ amr@&eﬁﬂ@émé i}%t ﬂ'i@to%ta in the

unit bl oc is invalid
record'f‘@ éiEi'it H’QC'E ﬁ%'SdE@@gQY Bish Eei@dii‘ﬂ t%%“@ﬁ%%‘i??‘h‘bz "E"Hjediﬁﬁ%iag i‘i& padding
identifiedent i fier 44, [0040] FIG 5 illustrates a reproducing
unit bl ock 50 to whi ch a padding identifier 54 is

e di sc ica n ac ordin an

00401, % et s ReroRv S ik F Shich S ARR et B

inserteﬂ «Jiuﬁrhgﬂheﬁi,lsct(hﬁlf catjpnadoaiiing taan Embbuﬁmbniﬁﬂxhe m'eﬂhlt arivention.
data is witten when performng the disc

[0041]?ﬁ$§i‘efr A@B'F‘i’@ 5, lti‘i'écijepl%gﬁm gl%{ br’io&l £ h1 v’?ﬂu %‘%ﬁ@é@ﬂ%eg when

. ata is sto access C _
perforrajpg thesdiscrerifigptioroincludes adete tigcs&H imwhich mwailfbd@& Hrjored, and an

access' 5I$dk552" t@ta@@.’es'grﬂhé; Jtifa gfthe"dﬁ% biédil\ﬁal :Iiﬁjth@%txﬁmbiéq{iusir&ed in FIG, 5, the

invalid gatta thqi{éé staceglin Hreggtamblegnet |3||[§1§traggd ag) (firh,” But fhedpyalid data can

also batiobhesrembthénbiterent @] The access bl ock 52 incl udes
address i nformati on 53 of the data of the data bl ock

and t t|f| r 54 t d|
t00421, Tng &Kot HoeR 82 e, pifeafmationuthr 41 G hgeta blook 1,
and theipaddﬁwgsysﬁtﬁan Stwasdiese thaetheejptadid the dega bibck 5bisdoalihOWhen the
Syst Learns .th he dat .
drive sysl't]erp gaa%sls%s 2 r{gén 0 c(i) “’Btobl&ﬁé EItOhf\'Eig dar'i&e B)g/st?m iea{ns th%t &p% 8ata in
the reprdcblcag cel QIObk 60 ks i6alic byl ficsh exskdingdhe acesphbldck HiZyand checking the

gr 54. [0043] An exanple in which a padding
paddinpgﬁ'ﬂﬁtﬁrl er is applied in a physical cluster conprising

ng di stance (LDS) cluster and a burst indicator
[0043] UB@ @a@mplgpig’vhi@h adeddingjdentifigsis applierbio & physigal cluster comprising a

long distance (LDS) cluster and a burst indicator subcode (BIS) cluster will now be described.

[0044] FIG. 6 is a reference diagram illustrating a structure of a BIS cluster 60 having

padding information inserted therein according to an embaodiment of the present invention.

[0045] The data structure illustrated in FIG. 6 is an example in which the padding identifier



[0044] FIG 6 is a reference diagramillustrating a
structure of a BIS cluster 60 having padding
information inserted therein according to an

enbodi nent of the present invention. [0045] The data
structure illustrated in FIG 6 is an exanple in which
the padding identifier 9 according to an enbodi nent of
the present invention is applied to a data structure

accorditigae lan$afbotiment BRthé bridsenitliRavitidis 2P sIRAItA & dataeéihlﬁiu?élﬂ’ sclosed in

« ata.strycture nd stemin which
the G oo Br Ry tn e fFicelR ReSbi FrdPifam npwhicn the
padding saEntifiertcan dscpplivdl ip agidiang ifi Ld@lﬂl!até bed thewWAtgiRg ®eftifier, which are

ncluded . in a ordi ng unit block, are tel
noludeg s 1oy b uft O pifesPetsls etvdancing fade B ssdoed. and
padding irffomregibh @rerics cemreaded lnaforediod esbridafads errbrivarrasted. Tad ysitein and
(e S " CSstructur c din
s 5B 4 o SNBAE Bl 5968 Bheray a
examplel foutbe camexhicnne Bf Gplahingthepresteyt iaventiexanpl e for the
conveni ence of explaining the present invention.

[0046][ Ogﬂﬁﬂugﬁ HomHﬁﬂatéboﬁnv'aH (?’a‘-ié fs%@ﬁed fn[b\@bérﬁoﬁjéﬁ 8r lhé gntirety of, user

Into a orlon e entl
data thabfpan% %Eopmwﬂeréw docesifigatiosr The pagdieg infesmetiar, whichdn.

informakioR oPAREinbAlid 3D i TRErRR. intdhal feRtidnof a'pﬂfré?éd@&&ir@@s Ethalforms the
invalid data, is inserted into a portion of pysu:af

BIS clusigiPlss 62 that forms the BIS cluster 60. [0047] That
is, referring to FIG 6, the physical address 62 has

[0047] admhasa refafringNBFI® B, the @hyskiangddrass 6 s Rfdrakd infbiyistieakegarding

t
a ot S8 B O AP0 o elent 610 Prsth iy drieiaten saspdng gach o
the physivabsduidres.in HﬂlnateSJ Fhattiyehe infoom atidri regardmg aadh ofthe pbysicf sectors
o5 R L, 05 A Y B 50 e
parity 65. Jyatis, tF phyp'a,ﬂli &esztOB Bumiiératard storediGn phuasﬂec aalcosied ora disc within

the BlSnél'L']%g&‘r &0, @?}(91 t%tt% ﬁqisk:gl s%cgJGHﬁrlhﬁérﬁ cSr?nBﬁﬂﬁéjtl ﬁgleg 01d+d§:ﬁ;ess

cluster

mformaglgefag and ] setay Ryerpyihsn @omlm,fieég or@fhea:hﬁg' theglata is encoded into a
(9, 5, 5 Bédérémtét&edﬁﬁhuﬁﬁ‘r% BIsiieRs gyt €. When recording data
on the disc, th e atals encoded into a (9, 5, 5)
st.o n the BI'S cluster 60. [0048] The
[0048] adg?%%‘ﬁ??ﬁ'ﬂ ffﬁ?tioarﬁ nelicalen eedcioss Pt AdaREsINGINO Bhysical sector,

the paddﬂfgﬁﬁl%ﬂﬁmd)hf@g ifdiyReLRht &RLINQS correbhéhdiyBhy8iBal sector is invalid, and
| cat es cor respondi ng

the par%é‘g {nggp o8 g\cp(ag]‘,y vagje tﬂ\:;gpr %pl?raet ng aaqifgsi)lgfqrmyl 3 or the
corresgonding hédinginfuamiationh 68l ue to error correct the address
infornmation 63 or the corresponding padding

[0049]L2ﬁ8;£e @%&rd:ir%gafgdmat[og%ﬁ%bll g@lﬁ?s%&gﬁuﬂ% B S{aﬂ%tb ?&ﬁr%‘é%e"‘iofles 7

I'n nore erence
and8. and 8. [0050] FIG 7 is a structural diagram of one of
t he physical sectors O through 15 illustrated in FIG

[0050] 6, FI@?Q& %‘ﬁt‘/%dg\.tgglltchfgar@?%fbﬁoﬂ thé Bﬁﬁﬁztal St 0 RbudhM illustrated in
FIG. 6, each having the padding information 64 gfor two sectors in detail according to an

embodiment of the present invention.

[0051] Referring to FIG. 7, the 1 byte of padding information 64 is a dummy byte, and has a
padding identifier 66 indicating the padding information 64 for two sectors using the lower 2 bits

10



enbodi nent of the present invention. [0051] Referring
to FIG 7, the 1 byte of padding information 64 is a
dummy byte, and has a padding identifier 66

i ndi cating the padding information 64 for two sectors
using the lower 2 bits 10 (bO and bl) of the 8 bits

of the dummy byte. [0052] Wthin the BI'S cluster 60,

16 physical sector nunbers are stored in the cluster

(b0 and B¢osfdReS its ditBe dinify blach of the physical sector
nunbers conprises 4 bytes of address information 63

d e ,whe cording data on. the
toos21 " futhif s b e oGl mbleH sk iR sfored incfifiusta
recorded om the disct [tiach bhthe Bhiicdl ssdternubiberd G0GBiseOn byleBSf address
: S 0 S Kbyt es
mforméﬂeH%tS?e{Sld e1 d@%n%gfte Jr?i wpa d%ﬁﬁ@?ﬁﬁ ?)ar(r%a tthggéﬁca Sdata is encoded
into the € 6i 5)eddé end etactd wifhirt the BIDSusteudt.er s for di sc
certification. In this case, there are 16 physica

[0053]39%@1%’6!@&&%5 Bo s@dgt?rs H}Rﬁgﬁb&ﬁ'ﬁrﬁs(es ﬁz?%#e@. Phdtbfofs, 35 %uts of

ted to each teint si cal "secto

padding Lnfwe}%lon eFecrequitad TIcEaon o6 edDSorussers drelscarifination. In this case,
there a&?% gﬁﬁldéf sedd?@lu%bisﬁﬁ oheD&)Q |cH:§fe‘?r So h@’bl&garéﬁlléﬁgigd% each

sectors, can be indicated. Tha
dummWftwmthephe'%ﬁeﬁtowfr@erﬁq therpadging mf@mat'greefteeﬂch ﬁ&WBéﬁCtOTS of

the enﬂre dDS&iIL%‘@er,nﬁﬂﬁig@ Kbye@ramataoeactefs, EXWLS ﬁaarcafea Th&@@@.‘lﬂns within
structural di a?@m of one of the physi cal

the d”@'@‘&b&%“ 8”‘? HP‘&P@ sepiorinumberipdipalgs padding 'EEO”BE‘W?Q\H“H’QO Bedors.
paddi ng i nformation 64 of a cluster in detail
[0054] ac EIS. @iisg stractaml diagracii afent obthe phyicaps@s@s 0 througn i 5 Mostrated in

FIG. 6 Lgrgrgq%e Egdtﬁrﬁ%fzﬂpcgmgﬁon dA-@C—:bf a c‘t)us‘tier in é%tgﬁ/tﬁtgcg%;ndj %%%:uqullﬁﬁjdiment of
the preseiginventiar. 67 i ndi cati ng the paddi ng i nformati on of
one cluster using the third bit b2 from the bottom of

[0055]t hReI%rrh‘l ts FRE, d hfé fjwm!f ﬂ?idHf?.g infi ﬁrﬂéﬁbn Wﬂ%”a G BldeNShd has a

entire [uster Wt the clusteri

paddm@ maefafr W indicatipg tm@adglysv@?ﬁmyon Hfeongi cé@t%lﬁmﬁhectatr@ bih b2 from

ﬂmtmﬁhﬂwﬁmé9&m§6ﬁheﬁﬂﬁh@&@% of the padding information is
SuffICI ent . Therefore as illustrated in FIG 8 t he

nf.or e e cl uster can
roose P oAl Fab s Sofi LOS iRl sles & Readed brine drve
systemtﬂyﬂhel dmerhﬁdﬁon [106RE6E e%h&nmdzdldﬂg'lel prafdﬂlhgﬂ‘tfd)rﬁﬁtlon |s suff 0|ent
J nv

Therefqas Biiaisid” FI A b aroube B et b BiS BypiBp 9ok Rocated
using acl bispatdingAdersifiet§7 witkin theiduennsptstteem | ear ns of t he
invalidity of data of sectors that are to be added or

[0057] Up‘?ﬁé ﬁ%déﬂ#f |hfaﬂn£t|2)ﬁ |ﬁcﬁ&qeﬁﬂaﬂﬁ%¢sc‘ﬁv£fd il ﬁ‘natlon in each of the

rocess usin
sector& vwfhm amECQrcltetpr\m thfﬂ efﬁltlteﬁéUSB?l’SAé Isuet; é‘re cetye system learns of the

invalidifyQJR 8@ UE Bhdtdrs t9M BF: fofbeldiRled Qrs.xﬁdaké%lt tﬁfrmb 'Ehgt r@%tﬁ&&ocess of the

cluster cannot be error corrected

read-modifyaWiite §rosest Byd the pedding iNasTator it H@rﬁl&ch@tﬁr 60.

Consequently, even if the LDS cluster in the ECC cluster cannot be error corrected, the adding
or updating process of the cluster can be performed.

[0058] FIG. 9 is a schematic diagram of a recording/reproducing apparatus according to an

embodiment of the present invention.
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[0058] FIG 9 is a schematic diagram of a

recor di ng/ reproduci ng apparatus according to an

enbodi ment of the present invention. 11 [0059]
Referring to FIG 9, the recording/reproducing
apparatus, in which reading and/or witing of data is
possi ble, includes a reading/witing unit 1 and a
controlling unit 2. In other words, the

[0059]remrednmg{ormer@%wee@rdﬁ@n rodutin afa%durplﬁﬁlau réé!ﬂinb%nd/or

rformboth readin and writin
witing Bh 5% 126 eI ALORS 2 dprdnoviie Bt 1qae 2 comialneg ot 2 dp other
words Vthee Cd&orcm"lmpnoﬂﬁ@ﬁg‘rﬂﬁpa@m‘tus Sérﬂfka@ databdiite Mals ﬁﬂﬁéﬁdﬁﬁ Hoth reading

anc i P83 b SRR Lt S 7 i %90 Sy nformation

storagé hmediueaaticogling totthenpresenit embotiment, ahe re!bﬂb dalalo reproduce the

i n, lid
ecoras B4 SHLAR LR SR IR T ARG R 1 42
predetﬁremmm'gtwdlnglung blookd, of obtRep valididz=ta bv,npmﬁestsh@ thedats dedi by the
readin%%ti@q%{ﬂﬁﬂ H ?pr%fd&ﬂ%n qu':lé EF%E)HQQ dtaE m(l,:lu Ades, el error correclgng the read data

and Obi:ﬁimimevﬁidrﬂatﬁedn@m n@forrfm'cblmmmctetermlnﬁumhs Trepumitduehicbn
reprodh@oﬁ% bSHoREd, éﬁg célﬁedcaar]ebr%%&n%ﬁm t‘ﬂgé'kc 5‘5}%? ggﬁés tathe

correspon recor
recordipg gpib blgek. n&%ﬁptodbwa@ Hnlbbiml‘e@q@r@m@ds@o attfeaaséase reme:hng unit
block. r €cordi ng unit bl ock. [0060] Wen recording a snal
anDunt of data that does not fill the entire recording
bl ock, on the disc 100, the controlling unit
[0060] o ihen sSGaiciag ARG ameHntAf gete thatrees ngl Tl dus ertise Freerdio it bock

on the bigc 300, rthél%)mr@gmé ugmlzahakﬁs a rWdlh@ﬁhlmloéIﬂ?\fé %Qﬁéd@té}?med size
o an a I nya n e
by storffabduge Ao PP Sttt i S Gapelao g aeta i the rest

of the reemrdingd iuniy bhmlk tand Itlﬁmi«eocnd$ l’ie rdd:cﬁ'@md 0fit bibek orpiretdiseuloar In

o O 3 R RS a H Ab h

recording unlhblabk ld ln\nahd Jfimtherecoodidg ugt biock wthﬂmekordlng the mm‘ddigngut block

on the Hi@@'] rdgk %tg;rtlh'%%lgn bll'&% E i | Q‘fﬂf ?11 asc%mjd%% 'dgrﬁent of tothe -

cert| Ica ier-ac
presentiferdiomeray "ﬁﬁficéﬂ@wa@ data b eavtors nvenstersn Almj;alle@ desm‘ph‘nn related

tothrsdvﬁl‘b@'p’ré%eﬂ@d%t@%/ sectors or clusters. A detailed
description related to this will be presented | ater.

% When reprodum ng data fromthe disc 100, the
[0061] r e‘é’&ﬁe GERIPFHANIFalmirem e dis o0 He re@@esaiwaﬁ'wgmrﬂ. reagt ek

recorduh@unmloémrsam@dﬁe ﬁﬂdd.r@eiaémfre.e Bad ﬂd@%hiﬂ@l.r@qmtrzodétérﬂ%es that

invalid geﬂ@ 'Sr'EE'US%CF'Hg?“%n%%?rdH&Qt%“LS’a? Isgq]g{?h‘% FIEE ':chllflt?%ﬂf@e(‘il_ in the recording

unit blocklenti fier in the recording unit block. [0062] FIG
10 is a diagram of the recording/reproduci ng appar at us

o) B o i S8 R Sh S B B ppes

disc drigg syséem imdgtaides a pi ckup 10 as the readi ng/witing

[0063] Referring to FIG. 10, the disc drive system includes a pickup 10 as the reading/writing
unit 1. The disc 100 is mounted on the pickup 10. Also, the disc drive system includes a host
interface (I/F) 101, a digital signal processor {DSP) 102, a radio frequency amplifier (RF AMP)

103, a servo 104, a system controller 105, and a memory 106 as the controlling unit.
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unit 1. The disc 100 is nmounted on the pickup 10.

Al so, the disc drive systemincludes a host interface
(I/F) 101, a digital signal processor (DSP) 102, a
radio frequency anplifier (RF AMP) 103, a servo 104,
a systemcontroller 105, and a nenory 106 as the
controlling unit. 12 [0064] Wen recording data on the
di sc 100, the host I/F 101 receives a wite conmrand,

[0064]t Ogﬂﬁd”rfﬂ'écwdhb detch the diRe 108,aRE H@sﬂ UFquh PateivibE Qfrde B&ﬁhand

stemc r ol I 105 per f
togetniryi| 217 e rOBRA ot B & G99 Bt 6aGher 198 peroms
systentlinkializZe06n thEhis NeS&dlid2vriel dsta a6 dihd died1#00. TRIBSE YGhadk additional

oo o 4 ook SR BRLE 8l B ot o PR kS o8k o

the hogtfFf 101 perk@@s mmmgmggcla Wk tabe Emcdtﬂﬁék bhrebks ambirertcorrected
t t ,

ok, b ARy TR 5 414 50 BlenBRe BB B B 5 Rb R -

recording upit bloclg, anld@qmddlng ddeuntifigr thet drelicatesrinlvatid paﬂdm thg recording unit

block lé 98&1&& dr'l b re%}a{ng B’:ﬂﬁlb&%& ?OS% g}/aSIL h% %Blpké@gb%le%%ﬁogmntg disc

certlf"CBfllQb'c Rffﬁd?'-'géMBﬂQB sonvests gai@ ditmd Rrom‘mtm Dper08iintd ag REfi signal. The

plckupCI%rv@rlté%qt@létRFoé?% aTQﬁRﬁﬁrdﬁﬁ\@ﬁéﬂgﬁlﬁpmﬁg Bff%éj(%& t'ﬁ%@ewo 40

to an pi C
receivegra ¢ammankbneRded feysarvosgnisel fropy thensysiem rentrlpr 1@353 aphsere
controldtiCpidifp-10The servo 40 receives a command needed for

servo control fromthe system controller 105, and
controls the ickuli) 0065] In particul
[0065]t h wgq the systep captrollsg (b‘ieg%p testhe FreoF r&g)plaq:mfaled with invalid

data afd @ﬁé{dc]f: ingd |He|§i|fw thbt |hﬂi\¢ﬂb$ ﬂ1e rdéﬁr&ngﬂﬁ;cj Bloglaid dilétDwith the invalid data,
r r rdi
and confiEin iy kR "Dt wrkAaF RepoRicon S cuRe FBF 0 ReShiecRipo the

recordih@ uhib black filledtviih the hoaldi dage omibe di¥coldk fardisdoeriticstion100
when recording the recording unit block filled with

[0066]t hﬁ1 éc;H{n%' ' Q‘t&%&ﬁgﬁ‘@ﬁ Q@H %;% ct]eﬂ@ﬁ%t%@ e%?zstem ccgpiraller 105 checks

cat 1 on
that th% Lﬂ@hrdwgdirbtdﬂ@éﬂ& filled evithiiralid date thygeahethe @aqﬂrtlmg)ldeetrl’ elid3he

recordif %ﬁ%ﬁ]ocﬁ hal nidk8s B%Q\fr H@b}’fgbtreew @G&N \.?rlltra dc@gs %\Getnhf error

inval 1d data t hrou ent’i
cormeciaa e driE (Rine FSEAE USRS S MRoNHisiasa B 3o Redress

where tH2agv M@ dhib)s WrittdrEorPihe GRS S OQVﬂ@,o' \Lh(ﬁf r'é@(ﬁrdlng ‘B‘éfae&'ﬁ th@ 6159f1 00, a
the data in the recording unit bl ock

Wﬂtmgwp?ﬁa %'Sdam&d@wlwr@aa%%h%h@w@a forfeaq ﬁ@%ﬂomw@@% frcgn the
disc 100MHenaRe BIBCK Reedlsterod HAG: defbds fst 28RN rek GEST I cN@rtfiohtdnon

jn oeral is i mediatel
Descriginrapieddd fis il oe Sestiony i BoR AR IEER cor 01 ng. bl ook

fromthe disc 100 when the block is registered as a
[0067]deirdeh réadsmg detta frbm thediat 1 0@ thalhast I/E 861 rdceivas a ogad command

output Egr?lgfm% R el.t %n Tﬁ'lg g%g@]cbwénm ?0 é#ﬁé&%gﬂ%ﬁ%@é& ﬂ?%deer& d‘:grg %gding the
data. 'Imoolclquné Oiwsils al Ia%rbeamroetoethe disc 40r arsicoutpuiamopticelrignal obtained
by recefl\ﬁr‘?q% fa{gl LR ore%ectg@ﬁoﬁﬁé §igs ‘F@f‘tn‘g’@ ﬂri]leAM%BQ%ﬁ%é?{srfﬁe optical

n needed for rea e data
signal gtewt diomithe @iskup 1@ intaareRF (sisam andirsovidrs roedidataddata gbtained from

the RFQYnBIb $heBSPR §PhddRloBR& brodfindi \&fvo signal to the servo 104 to control
the pickup 10. The DSP 102 demodulates the maodulated data and outputs data obtained after
ECC error correction. The servo 104 receives a servo signal output from the RF AMP 103, and
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by receiving a | aser beamreflected fromthe disc 100.
The RF AMP 103 converts the optical signal output
fromthe pickup 10 into an RF signal and provides
nodul at ed data obtained from the RF signal to the DSP
102 in addition to providing a servo signal to the
servo 104 to control the pickup 10. The DSP 102
denodul at es the nodul ated data and out puts data

a comidhdieidd rtsefvo doRiol %ﬂfp@f fr6@ &Héa@tsteﬁﬂcohnTrBEel:rS@BVéhd]Mvo controls
t he

S a i output fro
the pickgiiT0. e osh i fft Frrdiabis™ St el 88 o e DSBLACAR et 3. In
particutal @hs y&stemncearlleo dS&Tanl@EaaTmﬁdhéiﬁﬁv‘aﬁU 8aaiyiAtiGded i@ recording
trans

onit o G0 2o B AL g i3 s RS g€ odeted by error
correctipardf treueaording lueit ipsk.em control [ er 105 can determ ne
that i nvaI id data is included in a recording wunit

[0068]bI Qﬁg ? agﬁc\yn@% %B%tjtiigegé ?t%ﬂci{ic%ﬁ&#grggessrbekgﬁned by the

recor di error ‘correcti’on
reCOFleQ/FQHﬁ@dqu(ﬂmmﬁgJSunl t bl ock. [0068] The following is a
description of the disc certification process

[0069] peWr%hraqﬂ ~atidBisc I'SQHQJH@U "Hlé FHRRIQAUHE Bost8RRAL A t‘ﬂﬁerm:ned to be
[0 When a re-wit disc is insefted 1nto

a b'a"'b‘i“%*?e ﬂzﬂ%t@%%ﬁr@m"ér@é Olf @edﬂéic&rw? Reden pederms4lisn Ialﬁﬁhzat!on to use
the disél hédbrdlﬁ@fb éSd/cﬁﬁrﬁghd:élﬂbtﬁtQﬂohﬂhe }o&t ér thdRthtiSS mder alw% manufacturer,

erfornms disc initialization to use di sc
When S35H5E0p HETeranG 2 ik ANS of St o 15 i fis recarigpletanga which
includeisat ditd bl ob thealishiin W produst acdie RitializaWbe nhél§mstdnh Behttdler 105

oo e B e T R R e DS oL S o
clusterslinsibe revotdablefared, esd pefforttissgror norrectibn weperomm disbeesiicdtiemthat
determ&%gyhgglgaghe?egé e%%:r[ %d Lér%ﬁ%f {h hu%lersf__@r 3, thag <ts ecehm ?ntrioR%r 105 can

perforne fuish egrtifidation Wberr veamtmgacb reeiewrremp tlamdiefg@rstabmm each of the clusters
in the rg@cfr&@c% hl%g v&vui’ol'rqﬁélu&g ﬁé?bt%%g&agﬁfgh% H%@tdrggtet‘rnlﬁg gfdetfeF% status of

erm nes I N eacC
each otlhg stustess inAore spetitic apss wherminitializingrtha oswitahle dinsrthagrisn

curren hﬁge %%E&rﬂmb%‘% ORAMARE BuipBi I thel st gt €rmi ne the

e ect statuS of each of the clusters in the
rdabl e area which include the data area of the

[0070] g EIG: e ailaverartibisiatg S metnoe &f BeTETIngslia pegificeian according t

an emboldisdrt bBthe PreseABingdmEen.f i ¢ areas when re-initializing
the re-witable disc that is currently in use,

ng to a co t fromthe t 3.
roo711 25 Bt the Bysrdm BoBEATRR IS SHthe tiks A et O feniioe 2 Kbbtes of
data cqpenising®0h gr BF s for dise tekiftificaibn. camdapoeratbsreg RS claster (111).
enbodi nent of the present invention. [0071] First, the

[0072] Sy‘fﬁﬁm&gﬁfs{g& &cﬁﬁroﬂt%q ogglztdg“%oc%?l&tglg :I]_'D\Secdl%x&tb?%g a physical
sector ginaferoéthei LfDSc%lwt@rrﬁndaﬁf@Br@éﬁlém mdorgatiemsend gargrates a BIS cluster
(112). ‘Iélgelihe él@Q&YL%]er T%erétﬁbﬁ)ﬁélh&ﬂ? Béﬁ&ﬁdﬁh*oﬁﬁatmﬁhﬁ%lcates each

encodes cl uster I ncl udi n ySi ca

sector @dthys) ﬁUﬁ‘ﬁ @ﬁ Kbyteg I#QSL(IB@%I rdheentisp g4 5?146? Laad:i“ﬂ%ﬂ%f"ed with
invalid H&th @F ABhysRidl addiEssOnb@ ates a BI S cl uster

[0073] Afterwards, the system controller 105 interleaves the LDS cluster and the BIS cluster

and generates an ECC physical cluster (113), and generates a recording unit block by going
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(112). Here, the BIS cluster is generated by including
paddi ng i nformation that indicates each sector (2
Kbyt es) of the 64 Kbytes LDS cluster, or the entire 64
Kbytes LDS cluster, is filled with invalid data in a
physi cal address bl ock. [0073] Afterwards, the system
controller 105 interleaves the LDS cluster and the BI S
cluster and generates an ECC physical cluster (113),
througarpebogmrrebeed r FeRoRjind), BAchuY ihsdMin K symy pafémdandliécords the
: d ﬁg,ﬁ EEeSSes Qf}e@ d for recording, such as
recor |“H§J8 %8 the gise 18 n, and records the recording
unit block in the disc 100 (114). [0074] Next, the
[0074}sy$teamth3aosy8‘(em tantrollé)3 06 egprodlices thet diester resdrésd dreibe rekeeding

el FAORTRAE Mgl per e S

controll er 105 records defect infornmati on of the
[0075]c| déerrtheaxsteny cantrallef HStreerrdo defeetdnfornatine of the glustephaving a

defect EB&r&#héfo tﬁ@?ééuft'o@ﬁ‘n‘é'oﬁ% RRifitRfRn'RIRE F&g&%&ﬂéd&%ﬁﬁé@ '

When the host 3 tries to recor
cert fled cluster after certification has been
10076]pe Y Srbahest 3drigfolptreend ata 2nithr: eartifiad usigr @ffergeriifigation has been

perforriéBén proﬁlhﬁ ofA tddbRiaBicrea bitAe diss 6r teichBreist! 18 disH drllve system
nunber corres ondln a

i cal se r
wil fing 3 s SR MU ) PRGPONGH 0 AlasobgP e (SN
generat@imdlrlmf cortiearitiad the3haand ape péedris ré(ﬁﬁd]ﬁgjl 1L fol'l'd\fﬁn read-

ot BB &SRR e S Rk i e o
the writgycontrindiis nblea moltipterod thesclustdr (64 Kbljrtés p 32 seftofsh sinck eliskfs on the
disc 1 Effocf? mgﬁcﬁn%oﬁge §g&ﬁ5 griggesbg ﬁ%g %r %r‘?’ci %rgs(% ga re]c:ﬁﬁe]%ar&a?ready
recordethio (tedliscalrive sysieno @edncakeomweiadyvahd eletarisl etoided (i the cluster

I
ecorol S DA, 00k ORAAEL o ot fon
Obta'n%tll the BIS cluster is reproduced and the paddi ng
information is obtained). [0077] FIG 12 is a flow

[0077]0hFrG mhé Haby @hérﬂluﬁraﬂ'ﬁé ReektRId oMritihg'8atd 3h @ rB8br8ing unit block
mg uni t bl ock ter the disc certification

after ths&w&rfw atioy agrording deipmempbodimentRf thy rressnt VAR i on.
[0078] Referring to FIG 12, the disc drive system
[0078]r eRefeytrny ta FiAt12, theidise dmmn@}n Feceivet Aelatahoste camﬁ'ranalﬂ'om the

ti.on 1). th at
nost 3 BPA afiba 10, e JoxF 2 Bl tmlart SaB e P gt gprman
along veithcr legisalafddtdse ofltiealatahthét is & heoreberded oo thabadiscot00t he di sc
100. [0079] The systemcontroller 105 first finds a

[0079]ph¥ﬁé Q@ter?@gﬁhtgﬁlg% {dﬁﬂi@&% 8% %Hl%g aliftedd\Ra et' ﬁgﬁ@n\gﬁ to the logical

recor
addresp aéthe dlate thatin e reeerded o H‘é’ﬁcqurbeﬁh transpniftetogetharwith the

write c&ﬁﬁ'laﬁ(ﬁ‘ Qin d HedrEdcte T s WiHRAHES thel I siBA eabeRY s%dﬁéo%%s il Rad in
ess included in the defect |nformat|on 02).
the defect lnformatlon (1202).

[0080] The data that is to be recorded is immediately written on the disc 100 when an
address to which data is to be recorded in is included in the defect information (1203). That is, if
the address is registered as the defect information as the result of the disc certification, a cluster
in the address has a defect or has a possibility of having a defect. This means that valid data is
not recorded in the address. Thus, data can be recorded at the address without having to
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[0080] The data that is to be recorded is i mediately
witten on the disc 100 when an address to which data
is to be recorded in is included in the defect
information (1203). That is, if the address is

regi stered as the defect information as the result of
the disc certification, a cluster in the address has
a defect or has a possibility of having a defect. This

reprodﬂi&@ﬂ% dildddr byahd fbadalif-Svritd Hbcds8 &AL @ATr édirehBe RIcRSBven if a
dat a caF be recordﬁgﬂgt t he address wtho

probleWa%ndate{ QFCHEW %Fegm%gmg sl%'tlré}he digsa from the dltSC 100 because

the clustatasadiefopt ovhas @ gosODEYDf ﬁ.ﬁ\anSﬁ ﬂ@rectctmree@ talsbRepossibitity that the
r.obl em c

| ust
ceta o 87 b0  p gl R P o AP BB PR regrded at the
addresk(bathe tvehesrecortibe incdt tist presdrdtima. def ect or has a
possibility of having a defect, there is also a
10081054 hddrdek o gfrﬂk\r}gﬁbgdag? ad o ?ée‘crog%d% R&qﬂélé(dcquﬁ%ebc}/efect
informatgae A dreepreing umeblogide raaasiérmhaphysgcat addyessr@a:r@smedmgrto the address
in the &:Q@ 168 SREAE rédo'fﬂ?ng ngptﬁadk i Stofdl tﬁgq’ﬁ | £ }Q’E ﬁ%e]E @Etdlsc drive

data 1s to be recor IS not |ncu .
system repgs aag resarding yniiddncifergheidate that sk begew@ﬁ gviep ihthe amount of

the dai%hé’ fels§ %an%’@fn@@%c&@fﬁg%ﬁ%&k NPot é?(aHB% Q%ﬁﬁﬁgsoné H%c&rlaﬁlg unit
di sc 100 and the recording unit block is stored

block frasmsrSpeiei2 ) d'SCi—IéTf"é SYPIRR rERASIZracings °fst9%feéﬁf¢'t9a}di§t Rl for 16

sectors 61AE datﬁghatﬁalré toHenebortied frér endl@it@1dd)ater whdrPthB@mount of data that
d even_ if .the anbunt of the data is |ess than

. recor
BtOb?ﬁ%OGWE“?@H%F%P?EPﬁnlt bl ock. For exanple, assum ng

one recording unit block has 32 sectors, the disc
[0082]dr iNeat, thessysten eatisll8 2 05 eontaristhe DIFhE) 2 te @ab eargectia BIS cluster of

. 6 t t t are.t .
e roBh 5850k B 6 Byl 08 e ke s gpams
paddinganfarmaiian of eachtsgcloe of arcldp 3l eldstesordné gtk LBSaiustes within the BIS

C|U5ter[[9%%$%§&?%3tﬁng fHaSs 8 \Riem control ler 105 controls the

ror correct a BIS cluster of the
recording unit block stored in the nenory (1205). The
[0083]5 y ¥Yham @R cPrEratiBg ofiihs Bhb elystasis cpmaigtadythersystemeronisellesfl 05

controB MdDSP ALY to SfordBrrb&ThE LS bREePS thd RecBRfidd hitltiek (1206).
cluster within the BIS cluster by error correcting

oosanty Sl erub e T0h RS L Bhe s Ehoplas b Eos ouster
is sucoeea:ftjlr(ddz&?)ld]‘&l thSRcbfifthg uniteldcRiis rocessed int aigerlen npdtiust @iien the

un it blo 1206 0084] Next, the
error ofredifif of 8 2P kbt o bucdt R, § 1200) . LDOSHL pext

correctlng of the LDS cluster is successful (1207),
[0085]andhatie iviedetetningd whethethereks a sleiecido dssredoridingainy bloek £1209).

Actua[lp%ﬁ%r% SI?)U J%et %g%gfy nﬁ;ﬂﬂ‘ﬁtrb%waggl c%ffecttl:.J l!r@&etgllgjﬂﬁéoeﬁom error

success I's deter
correctilgdn REPratione 295 éf the eRePEting unit biagk is deienmingsonal td havis| apdedect as

the resﬁ&%ﬂ% deteﬁﬁinﬁﬁérl )Aata"i@ﬁetn@@éd LOhRidRafsHit Fs*&?bé REBFA the

as a defect can be determ ned from error

bl o
recordlgg i BopIn GG 15 Sirestin 16 MOG: 41K th <Pt Wy Rpdle Which the
data isPé@fded is rétRtRIIBrRRE dBOY 00 O12RAY erhds ifl 8fcasdne s read-modify-write

Process.

[0086] If the recording unit block is determined to have a defect as the result of the
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the result of the determnation, data is renewed at
the location it is to be recorded on the recording
unit bl ock, which is stored in the nmenory, and the
recording unit block in which the data is recorded is
recorded on the disc 100 (1210). This is the genera
read-nodify-wite process. [0086] If the recording
unit block is determ ned to have a defect as the

determiifigh in Qfer&thﬁ 123)(5 &4 BIrEddiddd GHthk TocBR&T tﬁhﬂ |§’fb Bezl%Zorded in the
ecor on the location that is

recordg G Bk A e Srat By mgMamh g scording g Chiackwt g data

recordedtHehen [SE6EGrYed GMd régeimRADIbENIBE obithictdide! 1@0K12415.h t he
data recorded thereln IS recorded on a repl acenent

roos7), 0l Srat il b LES BPOpLs e et poction 1287, e
systermogmtratierdios thécks thether gytatapant fomtthe Hhtemt hemddiess kswhich the data
st bYISHEE (ARG AR oSO g DR BR 3Rl win
BIS clugteirias iorekult of drrop aprirettingthed3|8 wlusted (11208). | Tifabisnéieipadding
mforméﬁ'lohhwﬁ]icﬁ Qﬁnfoﬁha’?@?\ g‘lﬁ @ gt il gt(%;% éfﬁlHﬁ%r |9cfluoeer a1 Lhe reccrding unit

correctin
block Vﬁmdh% gntlrf-‘ Fcordivg wrirblogktis oot fillgd i mhdaiaimbut @nlytarr@rt the

recordlﬁé@ﬁit BQCI@l Alifed vith TAlidtda®] addthé HQ;?Q, flll8d anﬁmrvglgﬂga‘glw?llg Sdata to

unit block when the entire recording unit ( _
create Qe recprqingunl ieckagrerding 4¢ an BIPOdREt of theapresert invention. In

addltloh etﬁ@ Effétéfﬁ cdﬁl"rdllebﬂ Mi‘an‘ chebit the Gsbatibrt & VaRd Hsta Gal fvaflddth & the
nval i d padding data to create

[
recordigg ani b'ea’f ﬁ?rﬁéhwqd"mfeﬂﬂa&@e& g B tlestents erpioreelrd by
includitidie Pagsiag infdrMadsH inaRe BIStludétdickor@ihg td BE embodiR@ht of the present

controller 105 can check the |ocation of valid data
inventiany i nvalid data in the recording unit block from the
paddi ng information if the BIS cluster is error
[0088] c ol thistoade, hifit isicnafirongd tigat tHealatrbletidey thenfiata mbithie @ddiens ahehich

the datgI éo%e%&&ﬁ?%‘ég% %'CQIQI r{g%nﬂ%lo%moﬂ¥ﬂﬁﬁ)gd8£%a£}% L %éﬁ‘tpotl system

| S case
105 caﬂ Fegord the dataep ubes¢q¢ei;ng it llenkaevao iftelrer eafthctingsofdhe WRS chuster

has falfeBeTH@ﬁ?b%c%u&@th@%afaeﬁ%éjﬂﬂéég dt Wﬂmﬁ?ﬁ@ﬂﬁé o llﬂ% 6%00%&9% the

IS I nva di ng data e control system
recordipg yjt Elo%‘e""@atoaewlttﬁh@ndéwltﬁwg nghmattey) viskhesitdherirgr corrected.

Also, ifehd @dta B0&IHECHE REtaCl tHRIdkLS a8 WHSh Bl ddtaR th Bé |r§c‘3rde-5hh the
is because the data at the address at which

recording upipbIgEk isd@iBHdg dae it dos aeidiasg tahe eren %‘J@l@ctﬁm | %pe
overwitten, and thus it does not matter whether it is

[0089] er Tiosrefons, rremtsaﬁase thé Systerh f:or'itl‘tﬂerdﬂISEarﬁmgdéﬁmé dabkeat@ad [@cation at
t.o e r.e

whioh @5 pERERE EnelShnh UL BB i iR o pacs
the invalidgsddiog dataed atlumahm besidy the tocathat atdvhidhQb8 %taTd’]ﬁﬂ:&afrﬁé@ded (i.e.,
the resg& tﬁgnLe%ort%ﬁ%el{mt bht%eckg%scﬁ'?eﬂg 5? %c%h‘nlas{ re%gr%{ grurg i g K. oiﬂgega the
replaceinrent resordiregoundti hlrg:kumrepoﬂdbd)oka reglacsEmeang losatimed thendisde00 (1211).

That isThER[s¥ d R hakbd e rERARiA rﬂﬁ%ﬁém daﬂ‘{]
! 1 ocat s?éoH@%%ssl de tah fﬂggat [ dnéju ﬁt ﬁ‘gh{l ﬂes c?mpnsmg the
data aggerdingde thewrite command of the host 3 and the padding data, and then recards the
recording unit block on the disc 100. Likewise, the data padded by the system controller 105

indicates padding information for each sector within the BIS cluster.
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the rest of the recording unit block) to create a

repl acenent recording unit block. Then, the

repl acenent recording unit block is recorded on a

repl acenent | ocation of the disc 100 (1211). That is,

the disc drive system nmakes the recording unit bl ock

into a full 64 Kbytes conprising the data according

to the wite conmand of the host 3 and the paddi ng
[0090)d ARG, F81E alghdh doRTHAFiAS efrdt&ore 6@ cd Aty Bf 4n b ekstePand a BIS

the disc 100. Likew se, the data padded by the system
clustefognt rol I er 105 i ndicates padding information for each

sector within the BIS cluster. 17 [0090] FIG 13 is a
[0091]gr &fstferdogriueflGNT3, eher @rorcomeation iablﬁtymmlBISictLysteDbnamele cluster

ter 0091]. Referrin

causeff by 3 oot Shedt % ot P 17PN 1 ot ag gr comecton
capabilitydf tHedB|B DBIstdr issmech battuthad trtg/ereormamekﬂm eapahmtyaofehe LDS cluster.

The diff S8R i ﬁ%rro" EOI’FE%E%IP?[) ftg Sinlpg !_ﬁg] (:Hl%r%fl H{é élgl% us er%ﬁﬁ edooy the

correction capa
randorp @roe@ccuUrfeas Itltlséra@ldnrm FIGe 4B because thecldpabiustet sonufrised 24808516, 33)

code, \m'n}ésthg BiS cITjé‘t@r %ﬁﬂr@é@ﬁ@eﬁb @2?%50%" ASHUER 'r@rbg?egﬁdrﬁt%gs of the

cluster an cl uster

LDS cluglgtiend fé'ﬁanﬁ clgsleunrs thesame, st thatength of the epderd thfe@@mter is
much éH%@teH@gn ‘ﬂ’ﬁa‘t‘ ot @Bk ORIkt As Egéé%lt t%é@hffe@*)ce wFQrij%ScoH@étinﬁ ability of

BI S cluster conprises (62 22) code
the B'%S'P?tﬁyafﬂfW% LRSrRyste ings 'd'%rat%iasf:@ dSter and the BI S
cluster are the sane, but the length of the code of

[0092]t hEhBH&eﬁdﬂdéﬁrﬁérrdrS:orrmibh cslbmu;l}t}e@fth@ BIB ¢iaér £nd thdEDE bfester
erence

cavsey’s bt PAbeT (o Eochvng e codbTae af el fisterias 32 priy
bytes. clhust emakisuasofi 32| hystsrimtach of thddddewddis i§ 868 2prrddted through the

lnterlegq r&@ﬁéﬁa‘n% gaﬂi nﬁaggnr cﬁgegﬁ?r rtiescl:ntlgl tR% gﬁsgﬁég b%raggrb%lfmsa{:p o i P gf,ed fo
improvieerras cdridctiongerfdiaehceogariding Regev@mtaisorofodeh € ot ®@mple, if error
correc@nuo%taﬁ inr¥R BodkRudPfalid Yan dWHeF fiag Eto iffe BRIWIHBAY arGiter

tes 1 n eac dewor IS error correc
codewerldrl% 8Ger Qoectef yeiag Ithﬁaﬂﬂgn YVhasedsriraigarregtian érpesformedtteganing an

error wHﬁI'nEIg aPh&itBhSay i Blue EEADBI bE,Cl EhtREd,| dPhser %or'r%;%gn fserformed

rove error correction perfornmance rega
r egardpg@@ -eg8r Briichcad cresitimyris ieatfsdeandiarvalpe'ds notddentiSed.i Biprefore,

the LDchIL%Har'cBH 86 cEPELRIPIShof 6 rbSordig r8MaS Rthih tRdreksrdBtunft Block. On
codeword and an outer codeword is error corrected

the °th8§!‘%'{5’ gieoug Hip BRArirster bag egiamegiaridiopumier frsash redpword as
that of KRIDS bat@EwdRds, Bl Ap td 16 ¥fdrdyted with@sddch@ptheang co&é%d#@s can be

not be jdentifj ection is
correciE DAY ras ERTRSHon i R Pao IS pHSV D MBaiael 28 fesaraing
framesa'fad b@ cowattee Withig tmotecoddatunftibRdk sihbethefBIs eluster b@mbl@%s 24
e corrected

codewffof Ah Coferatd i R 6 Be bt B i FoN e, whie
in the Ld)S tlostgh etrbre cBli:ddivrsipeg etrarssuchas aamxirpam iof § cimysceatch in the LDS

cluster%gﬁg%tr)%gc?tecg%l‘?@lefﬁg?}gg{fg I@F’B %Jﬂ%& h%ft alI hchqbl%e Ieﬂgth fc:f the error

in the LHecIBStS, sueheasor dexigwm ¢fe2 cne mra@b,tle m%smrsmbe corrected.
correction is not performed. However, a maxi num of 128

[0093]" €§RE E4d2n which the BIS cluster can be error corrected, but the LDS cluster cannot
be error corrected, occurs frequently. Thus, padding information for each of the sectors is
included in the BIS cluster, and data is added to the padding information or updated even if the
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frames can be corrected within the recording unit

bl ock since the BIS cluster conprises 24 codewords,
the codewords being interleaved evenly within the BI S
cluster. For exanple, while in the LDS cluster,
errors caused by a long error such as a maxi numof 1
cmscratch in the LDS cluster can be corrected, in
the BIS cluster, longer errors that are double the

LDS chieRghs @Hei’é&elvrférnrr@édrng fhelllD® dubdterduHng %,reﬂﬁhdﬂﬁwﬁte process.
xi mum of cnrscratch in the BIS cluster can

Therefors, HRARSEEEATY [(HyH9]0f fisalizc e ﬁrﬁtﬁmu%rrer%e%r@r%trvu@pavmg the
efficiertoyrof e didd driveepstect ed, but the LDS cluster cannot be
error corrected occurs frequently Thus, padding
[0094]'t Er;or%?rrgmg %g}e esegﬁrarv%rgrotg ag ggg‘%%gé %p%vet A eg gr acyncg a drlve system
can be impoyved by oreventln,gﬂjm:lenﬁaﬁ/mﬁymg ptdoessl&f th®8rivd systear bjnetgecking
rnformgtro‘h ddnqﬁ%alrmgﬁ |hrtql%jedqga rgcebréﬂ%H okr‘ gh%ﬁ ﬁ]slnrga %rtglgrgpvring disc
certrfrcamrr, al arr_gvaoqie ari@mmjmgcdatacpn/@drsg sAlem bysoprepoeding ed:later write operation
that ca@;b?fﬁm'b% g@gg{g ggtg'rﬂ rrr?g trjgrcécﬁr%%%(orpéag%npﬁty%\%gﬁt? AbheBuently
improvgdscri bed above, an efficiency of a drive system can
be i nproved by preventing a redundant retrying process

[0095]0f ThB%é’Jﬁddfcﬁ‘ rA6PAiRAN RYoRiBIRG Kb @BscribBd 85 R!daARIsBbe embodied as
invalid data included in a recording unit block, ch

wWhi
compuiey readaglerodesion A sgmapisE readable recerding madiumn TQE\‘FS’HB@%WGdab'e

recordW@lrrﬁéd'Lﬂn g craaa s’iorﬁb@ Bevidd m@t caP)std1e Uata@REH dantbeah&ldbfer read
Ite o er at rocessed as

by a cQphlS SRR RIS s OB Sl e dePlRS BeRCELDRHEY (pac-
only mlemprquM) [dhﬁ&rﬁ}acﬂé& ma’hbl@(dRAM) rGE-ROMS) g'la@ﬂétroadpéﬁ fighpy disks,

optioal iz 53306 B e SiF o A HBE U En ST AP B RBr g B the
Internat)e dihercompbier cxanipbit eecordiagimetiem daeatsodieistritadeédiovdr aetyk

coupleg %é&gé%?%%%pﬂh%ﬁthéQ%H%gpregdﬁlg {:go%t IQ Etx\é),néd‘:{I dCe%‘(ectp(gd] ina

ut e
distribtd@thaahien Alsadabition pegards. mgdessdnd nodemﬂguwetsrfemiscomnh%hmg the
presenmﬁt n ’eagr SR JraReYs ék?@md'r th%ﬂ%rch the present
gnetic tapes, oppy dri's s optical data storag

mventrg@per@@s and carrl er waves (such as data transm SSI on
through the Internet). The conputer readabl e

[0096]" e%ﬂh Ch f@ﬁ@nﬂb’ﬂdﬁr@éﬁt@bf&ﬁ’e B@s&ht%ﬁv@hﬁbﬁ Re DLEH sHETEHK
ut er EE%ﬁé@btha t he comput er readabl e

descn*@ddﬁwr’ dbepatpe o o} qt CHBRRea M AvzREH e I this
embodfthé& withbiit Gleb&ringd frog ties1Brincipisdemd spititl ofthe ervastipmetieSchsd of which

. -accoppl i shin he present invention can be easily

s defieg (SR AR B SIS a MRS s ki | ed i 1 the art to which
the present invention pertains. [0096] Although a few
enbodi ments of the present invention have been shown
and described, it would be appreciated by those
skilled in the art that changes may be made in this
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enbodi mnent wi t hout departing fromthe principles and
spirit of the invention, the scope of which is
defined in the clainms and their equivalents. 19 CLAI M5
What is clained is: 1. A nmethod of
recordi ng/ reproduci ng data, the method conpri sing:
recordi ng a recording/reproducing unit block on a
recordi ng medium the recording/reproducing unit
cliipek conprising neaningless data to be used in disc
certification and a padding identifier to indicate
t hatyikdi® dEaRE gl ess data is included in the
recordi ng/ reproduci ng unit bl ock, the neaningless data
bei ng us’gﬂ‘eﬂl‘j’ﬂloﬁ@eopwg‘géfpg'@d”‘é%g date, tha medied sAMPFiging:

recor dkéé@rd'@jhW@bor@mgﬁé‘tﬁ‘od@ir{goﬁupﬁloﬁk %'nné lech]ﬁd %é@hum the
the recordin /reﬁroduc unit bl ock ri ses

reGRLeing/MprsRdiCing i s LE; W@Pfég@e%fatda ih e Hsed in disc
cefRiCADN abh@cbaddmgaa@migr fohRdickad thab ifeCheariNfleRCRAS & included in

bl ock cIu informtio f the . .
tne i Bobd e ShABERE e Mehaies daR pamie spstirig the diso
cettifiestionfanehe re’&ordﬁgenemmmod of claiml1, wherein the

recordi ng/ reproducing unit block is a physical

cluster conprising: an LDS (long distance) cluster;

and a Bl $h¢ buetbod iofidiadrat Gr wherbinote) recordsggeprodiluingBuBt block
COE{BES% er including address information of data in the

sluster and a dummy byte whi ch has the padding

i dent i &ideta. blagk iNthelingsthi owwaninglesaiata3andnher ei n t he

paddi ng, Ldert 'bfo'cﬁLo éc‘&géi{‘ﬂé SE }aﬂﬁ[‘rﬁ@' A€ acbé%g%rdﬁmﬁcﬂﬁ(iﬁgoidd ress

two sectors. wher el n tne
infprrtion §f thearganinoless datgiin hecatablerk, ﬁ@d therpdting ideptifier.or
one cluster. 6. The nethod of claim1, further
corrpr|3|_|_g perform nlg disc certification
§ i

r epr oddci'RE Mgieed R Bi hynesn g‘&d@?%‘“&’lrﬁﬂmg%lr@c%“ block is a
phyﬁg@m@{ér@mpmgr ecor di ng medi um and 20 recording

f r rdi ng/ repr n n
gﬁoiﬁt 6?][1{)%4{]39 dlstance cﬁus?er s?n%o ding/reproducing unit
a BIS (burst indicator subcode) cluster, the BIS cluster including address
information of data in the LDS cluster; and a dummy byte which has the padding

identifier.

4. The method of claim 3, wherein the padding identifier indicates padding
information for two sectors.

5. The method of claim 3, wherein the padding identifier indicates padding

information for one cluster.
6. The method of claim 1, further comprising:

performing disc certification by reproducing the recording/reproducing unit

block recorded on the recording medium; and
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recordi ng nmedi um based on a result of the disc
certification. 7. The method of claim®6, further
conprising: recording data in the
recordi ng/ reproduci ng unit bl ock regardl ess of error
correction of previously recorded data of the
recordi ng/ reproduci ng unit block based on the padding
identifier that indicates the meaningless data is

i ncluded in the recording/reproducing unit block. 8.

The nethod ﬁ’g{ d6fed |mo§matfd1'lr$fhtﬁé r@&ﬁ‘@ﬁd} ubfﬁﬂ‘:{gl'lta&k?dkyon the

recordi ng ain recordi ng/ reproduci ng-unit
reperdivg rrwdmﬁ@mseé qn@ar@SWb‘éﬁ“F%/dWPQréﬂ%ﬂ%ess in response
to a data wite command of the recording/reproducing
unit block, registered in a defect block as the
resul t Tof helingthod gf ¢laifm & fuithek cOBRISINg: r ecei ved. 9. A

rret hod rébfordn@é Qa@l Rohe Q’EE&@M%‘ l%lﬂodi@tn@ urtiNBlobe rdiRfless of error

r| SI eneratin 9 di st anc 3 cl yste
cqrrﬁe Vius | TREPress d%fétoé ths gegording/rapreducing prvif blec ?Q?ﬁd on
th@f p@dr@:qadﬁln@ el indicagen et hmeghimylddsSdeunstincluded in the
j cator subcogﬁﬁ EI uster by including a padding
re?%l' RprgRragueng Nt MacK i cat es the LDS cluster is filled

wi th the neaningless data, in a physical address

(08 of 8o 5P BHA%K AOENES i dioGiiny MaPuaBPaeRgant Ha
thembomtmg/mrcfdoclng ngit diosk witbautiaf ieaddmodify-byiter gpeesd ut resgonse to
a HQ% \Bhgsdo?r%an‘al hg rrecgo‘?&lﬂélfjemq?%*ngtlﬂﬂ?t lg&ﬁ(o rrgdlytgred in a defect

and tecor
bl@féraSﬂhq% testit gfﬁlascaﬂ@‘fcemn peihareraivedn on the recording
medi um 21

9. A method of recording/reproducing data, the method comprising:

generating an LDS (long distance} cluster including meaningless data used
in disc certification of a recording medium;

generating a BIS (burst indicator subcode) cluster by including a padding
identifier, which indicates the LDS cluster is filled with the meaningless data, inh a
physical address block;

recording a physical cluster which combines the LDS cluster and the BIS
cluster on the recording medium;

performing disc certification by reproducing the physical cluster recorded on
the recording medium; and

recording a result of the disc certification as defect information on the

recording medium.
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