TI TLE OF THE | NVENTI ON OPTI CAL RECORDI NG MEDI UM
APPARATUS AND METHOD OF RECORDI NG REPRCODUCI NG DATA
. THEREON THEREFROM AND COVPUTER READABLE RECORDI NG
VEDI UM STORI NG PROGRAM TO PERFORM THE METHOD
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] Thi s
application clains the benefit of Korean Patent
Application No. 10-2004- 36642, filed on May 22,
2004, in the Korean Intellectual Property Ofice, the
TITLEDBS $HegNengfoiwhi ch is  incorporated herein inits
entirety by reference. BACKGROUND OF THE | NVENTI ON 1.
Fi el dOWTICAIERECORTINGMEORNZ]APHAMRATIUESSARD MEMEDD igm
RECOREBN GREPRIDBOCING OATATHE REDN/TEERBFROM IANBUICOMPUTER
REAIM BIERRECORDINGNIED M STORINMG RRIPARALURD 2ERFORRTHEAMETHOD
of recordi ng/reproducing data thereon/therefrom and a
0 eaes (e um storing a program
CROS%O&EEEE%P‘EtheRﬁA;%g% . ﬂ@&bptl on of the Rel ated
Art_[0003] Recording data on, or reproducing data
[0001F oTrh'S anplicatiop claims Kie henslit) &ormam Raters Appiicgion eJOhmow- 36642,

filed ol IMe§y 22HBD04, fh 18 KA 1AlefdctUdPPlopefty CRfidd et closarsSatwhich is
di sc DVD s rﬁerf%s%d in regular wunits. The units

’”°°’p8'iaéedr'éetfﬁff‘d? IRty PHIBeRESSDr reproduci ng unit bl ocks.
An exanple of the recording unit block or the
BACKGROUND AMTHEMYERTIONK is an error correction block to
correct an error generated when recording or
r bprietiafitheyindenti@n [ 0004] Wien only 4 Kbytes of a 64
Kbytes error correction block are recorded, the rest
[0002]f “Tihwarresent Brentisp releter éha Bisscand. MR P@@CU'@Wetorwt'ﬁ?fr’i@cord'“g

medauﬁp aKQ baﬁﬁtus iafid BirhdtBsH ¥ rbborbinY @ freduegURSa &@%nﬂﬁer@@é}n and a

When a disc drive reads the error orrec?;Jal
lid

°°mPLB‘Pfd ER ki reeeing ediyp Si9BR GiPregRTHP BERC
dat t t d
heBer PRIt P BRI AT ock, the  entire error
i le .
0005 IREEA A 4 S SR oD ST B0 B s o
a hardghigca( HER nanoemiprst dl@¢ (e} etia d@ﬂ@irvets}a@lﬁw\sqi@d@)mme@rmed in regular

units. 'TﬂgluHﬁié gr%.rgé_llﬁ%iﬁ% iu??%lg@kcs SreMdli c,%djfiﬂltaoi&&g RA e\ﬁ)‘mplﬁ of the

rrect rive cannot disti ngul sh I C
‘ recordmrttmtd!ﬁocméﬂt@rrﬁaﬁoduwﬁ PRiERIPEirS BN GERr Py rection Rlgciyjorgprrect an error

generé‘tétlj wflefl AdcBrditoriBhreBudiey dat®f the error correction

block is filled with invalid data. Therefore, the

drive rfor rror correcti reproduct
toonafy, JFpen i+ RBsRbn ol Ve S PLEE e Bpel TRt it Flost ofthe
error dokrection aoknthiaf |sahpwmaxomgtﬁbe(bgiesas fittext widtcinivalid values lsuch as 00h.
has valid data. This situation occurs not only when

[0005]r 6%9&95 HE@ dq\% %agy{heae!rr%ﬁ) CMOH B%@F{ lfvﬂﬂ oqﬁtaapo%on]of the block

having valid data, and then performs error correction to reproduce the error correction 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 block 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



addi ng data. [0006] U.S. Patent No. 6, 367,049

(hereinafter referred to as "interl eaving encodi ng")

di scl oses a net hod of e€nhcodi ng data using an

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

interleavingly 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 When

reproduci ng data, the "BI'S block” is error corrected
adding f#13t | and then the "LDS bl ock” is error corrected.

Referrl ng to FIG 1, the "interleaving encoding” wll
[oooepe b phieyit He.s3:36 Hemd (hERORREN ﬁéte,lﬁedlto s ;iate?émmdcﬁding")
discloé%tp %%ﬁégﬁb%ég&ép taﬁgsm{gf %l@%}laega\éigg p}eﬂﬁaéiqt'fgel‘:‘iln@rlei\’/ing encoding”
fnterleh\&iﬁglyd&bagéls]arf“ecﬁelbyc&ﬂi frfcxl)mm; wetdate, {ricd “Bib owel,” Betibing address

as hast , or plic ian [ e to. data
aate, {2 a8 0ietFior D D 55688 by Podh KPRl By e g brock i
error doenteddirst dartdathén theKL.D2 bick’ain ge'dr care8®d. Rfeming talii. 2.1i6e

« g}(@ I (LDS) block 13 is forned

mterl% de(ﬁé'l%ﬁ1 ‘%”grg:% ?/ﬂvr%etv{\;g% the data bl ock 12. Then,
the LDS bI ock 13 is arranged in 152 colums and 496

[0007} ovidG. 1 israrpohgmatic Eapresentagen aka Fofyepiinme! Pethey of intasieaying

encod . The ECC cluster 14 is dispersed to fill sections
a physi cal cluster block 20 | abel ed ECC. [0009]

l°°°8f FRFAIRG 1SS RS P A R o2 G0 (AL Shovy Buch as @ host or
an apmlwmmaldwméd firgts SlathGranea| caick da\tm)g 204y 4 ibgimk. Tbe aseératataoft forms a
data b?o&éq ggalrllraa SS?HIacH%l%gs%r ?gﬁg? rf\in%é* 9I8R¥ E%lsanﬁg Q.eDsglbiook 13 is
formed tigedding 38 palatv eoveniotihendata bock 42 mThen, dloc b3S blﬂcbd R islgrranged in
152 cc\z{lﬂ.ldrhns 4 &ﬁf‘bwgsformﬁg or i@@&mg tg,c?deo(ﬁﬁd %IJsfe‘Pﬁmaﬁ’ﬁe ECC

dto e access ock orma urst i ndi cat or
clustes ibisctizpe(RdYy filb berdikns of a Avsica) adusbprdiqck 2PdabaledEPanged
in a BIS cluster 19 having 3 columms and 496 rows. The

[000913| &d@idéﬁécﬁfres%%rﬂd&:on%l%@%r FEcbritndd w a Ee%ﬁidlr@’lﬁjs@fn ishieranged in
cl uster gck 20 | agpgll ed nchroni Zdl!un is

32*18@%—3 f\ﬂh\ﬁsmej]edgrﬁ@s rﬁllzﬁed tg a agaal cg:a |?1réofs pRgme
arrangﬂdurshe*rg H%EQC krhaa)oglctdn addrbys ey cuintrg! defidb1 eehwﬂmaoh*ysid@eddress 16

are C%’l‘ﬁ{’%?"&@ fc?r g-*-lg#: ﬁlack i’/ungeh QJ)I&%K 290 r‘% ﬁ{‘%’@%. ;SSQity rows are

correction
added topiieozeedss pleemm tovrbmmalbembmloag)r daltcede iBI®) dlosk 18 habe BES block

18 s aarrar§88 Fnd§‘9|set(:]|bﬁ%r°{ n%“\? h eﬁsg%o@é%i R, he B ﬁk*; Yiister 19 is

emrecor units
dlspense<¢ tor fili segtionsiof $he NWernala:IL@Ithi@icek 2P dabelacrilg. A ﬁynChremlzmg bit group

of one %ﬁ % ad%gd RERE Bh n‘gsk cdl Blﬁ F bi¥& ﬁ%ﬁe‘?%%ﬂﬁméqgﬁcmumns 496

sectors, e nunber of t he sectors a
rows crﬁ!i?net phyisisablusterdiegk 29t @v ar@naRg dataydntglieaying. sfrof gpsrection ability

is impRfeliors of the cluster if the size of the sector that
needs to be recorded is not a nultiple of 32, and then

[0010] eC\RILgr? réclgr%i daéa?a on a disc that is a recordable information storage medium, a

drive system records data in cluster units, whieh are recording units. When a cluster is formed
in, for example, 32 sectors, the drive system pads some invalid sectors, makes the number 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 al ready 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, including the 16
sectors in which data is to be added or updated from
a disc 21, and stores the cluster in an interna

nory. Then, after the cluster is error corrected,

[001 11 he""% eygR WHPR addingiata Rr HRYaling §aedo Ba SHERYI 80 e glysiggwhen

recoro@f{gt?a pdsml@lh b £8ediér ( a gc Qstéﬁﬂ@ﬂ-:l) Chrﬂ@ho't Q%ﬂtt P& clubtet 2., 32 sectors), the
I Nt erna

t t
drive RIS, BALE BCHPE! FATB L Seetrboreing Dot aeciopbin tich datais to

be adddtPordipgated fromldt U&c RN Cargissores treadidstet | |n aeddernal memory. Then, after
ust

e ciggigrys s e 1He gh Speeis R ubRbAvia B (B AL opdgted are

modlflgddr esswes‘pohdﬁeg wlcatiinan teoies:rmed melvere eacatistidcgsthdrutith the rest of
ata \ be I

re 16 R oS HEAT B0 BRY B8L Y LURRSEs 5 ot s

modify-tvetec ams!tv@ﬂlum&techmdfé@e%t Ointreirse, relp rvoidjm; retgrded endhaisaree physical

addreééqaf Héecle‘?é:rQ:lrogén&tgﬂa'vaaq{ef%q 'b%Fd%B Wlﬁgaere@?r%ba Th ah%!t@rnatrl]ve cluster

once recor witten

accor@m 9l @ eqniigeied éietelcwﬁéﬁgqﬁgﬁrﬁ "‘@éToédft th9 Ptblé@é §a%a defest when

reprodﬂ&%b@ﬁé 8Litst ih e REokbSie Wb fatieR §@rdg%(}ﬁéd1urﬂ g Ir[@drhté%r@:@ recording
data can be witten only once,

0012
medluab @ﬁ@tw% Re yrrittarygn AR 2lerhatives! er&asa’ac{qf% pangﬁas W? tpghe

chara&t8f3ties 61 he waile-8hdefraeirding ARIckLed on Glhishldata ¢ah ik widieh only once.
structure, as in the "interl eavi ng encodi ng" net hod,

[c01 ZiMn 5;296{%?0?1’?303'&?@ n%\nd?ftaqo %%o% ing {jata ér\m & ne{tgr%% 09 a@eaqiysrgcorded
clustetjpdad ata dintcunenas indhe Memmr@codjm "anethody will be. descnbed in more

detail." ﬁﬁ'\%ﬁ %zgﬂlnsg{ & BISQ 9&9 tad- chgdﬁ‘?—twqﬁe Pl%héss 18 abf ?ﬁ afth @ ;%Jé@e data in the
di SC I'nan erna dy n, after .

16 seaprsodata of & eeeqordﬁg;/@p&dgcm gloster umil is sead faem thesliss angt gered in an

mternefal‘?ﬁerg&g/aTﬂén 3fer é?&tcgfréctl'n%sﬁlé%fus@ iredrabs bilisteh®r data of 32

ror correction of cluster is unsuccessf ul ,
Sectors e gPTBHed deer e EoBPaIsn oS e S OUET AEESidEsSTY, the rest o

the 1%6&@6@ sédloréfbesiBedtiba 6|s‘éclbﬂs iBevhatidrth o bpdadearbrapaset! cannot
e reproduced ta that

d thu t dd .
be reRTpUORCTEARHotD B ISl PaHCH popled 5Besl pedesprded This s
becaug® ﬁ%ﬁip%teélfr@f coﬁ@&ﬁcﬁﬂieedmmpiafdrmdnesirmervfaw dxtd mayibede the rest

of theﬂgs-spatggs%eﬁgm éﬂesﬁecz?eg‘ c}gg %nvrvi(? ﬂg f g%iasdg?c’? Sg a?Féj Jherefore in
this caqadatredxaha'nmfaﬁmaa of the ré¢dt pstheaiﬁesecuofs is Imet krmiwindtheydrigé system

acces§%s thg% u\%/téa?s té?&s% %ire %&g é%ﬁ?%@pﬁﬁggét%r of t?an'gﬁntlts EH WYr message to
a hos@ifthie tiusted camort be seprequced despiterthe wiryt Elan%ﬂﬂuestlyaw selr:b gituations,
the dr@%%ﬁ?r‘ﬁ %ﬂeeo%s'g&%tpetag ed Ne cluster cannot be reproduced

nsequently, in such S|tuat|ons

the drive systemis needl essly operated 0
[0013hbd{?éh%?*iqygtsit%'°"| f theriiva YR &) &Py %mew%@k}y (S H@rj aatd'oHRE rest o
the 16Valctdis basi@ds the @6 dadtersoh whigk dass tode addee olﬁp@e&@dl Qzlhe that the data

s, t.o

besi des the 16 sec t
s vl E61v ST it 0o ueta o pEohdaiafe g R RGeS Mwticn
data |§wmeemd@armr apdhtewdtichat Rating e ddpelsystert han@t&tssarllwetrh e=production
ectors in_wh t r
or ray e eaa pf e Py BB RARI L LB HRPRHh sector
cannot bpkoaut andthus there is a high p055|b11|ty for the drive system to error process the



or transmt an error nessage to the host. However, the
validity of the rest of the 16 sectors cannot be
known, and thus there is a high possibility for the
drive systemto error process the 3 rest of the 16
sectors. As aresult, error-correcting capability
decreases. [0014] Meanwhile, the drive system perforns
disc certification to exanm ne whether the disc has a
defect. The disc certification is to exam ne whet her
rest Pfttﬁéﬂﬁ spelors. deraiepull. §rar-eqripstieg canppoiilyedectRase® system
paddi ng an entire cluster by a predeterm ned val ue
[0014% OQhea_OfwrﬁE,]tthe hnmwyj stefn pcﬁﬁ)rm_d misweegmsétmnnto effDihg iwhgthar the disc
ocati.on a cluster that .i C
nes o pRER! 1135 fin rigH s 1 Pt whelRPF8's 5 opfEih i Huster by the
drive syefeacpadsiiratarserdife ansterrﬂiyi a predeteomiaéd valee (Gintdr &Fhy leiowonto the
, [ , e-| earn .
crve Gpugh o ko oo S pafl o Sl nfy 81 Repauang he
clustex. Nihiglisde leiaon aidefettmatds glcan éntiondistiet the initialiwationef (el dige to use the
I
disc, th p&ie@\/{ﬁ&fﬂe@&t st.té)cué Sﬂﬁg egt 'g?gﬁ?téﬁ%% Zﬁtﬁé&foln%f g%rdalécctl& BE the disc
from thehgtadmbile uglygﬂmﬁ@qwapéeard afdefact pigtusratatragisutsr afagevhile using the

disc whbA' iE&dedO¥n aﬂcﬁtfdrﬁ% d?@ets erﬁ epHAtbS dBfect iRRrmation of the cluster by
certification. [0015] illustrates a

reﬂeCtE‘@ﬁU%FﬁSP%%ﬁth%@ﬁ@‘if"@’? d| sc cert ification. [0016]

Referring to FIG 3, when a disc 30 conprising a
[0015] eeriG] hillasteAes3d corvedmingl metad dRdisapetificatibead- out ar ea

33 is certified, the entire data area 32 of the disc
[001 6];‘;, er te%erfnhégerglr%\’bg\plgecnf%{i}s? §6‘BEJP§ su[gglzg %an-lﬁa‘%ltea% 18 data area 32, and
a leadpot titea@rd3dé cetitiedd ithwcergioe data arpa 32:0ftthe diselPe is filed wuthefor examp!e
. drive systemknows that an area that is certified is

' an aI ready witten area by an RF si gnal when tryi ng
te data in the area that is certified,

10017} g Afler epayicalse fise B0 1ECSTgRA IO HEAS B17 PO 1S G1sC 30 or the
entire Wst B3bERe Q[ﬁe@sys't"di@ KRV tBat aM@rBa add isn@riied ipatasivaddly Waitten area by

an RFis%‘alagwgen Y}Bn {2? vg”te g%‘wlﬁ) a[reaewgkll%lfg?tilg sin%rerapa Ieals{] tgle ?é%ea that is
certifigdeia en rrdadywittentagegp r Treessre, whemaddieglor Updatihge16 sectors, which are a
part o{an@u%tgp %)Igﬁp)sf;? é3:2nesre§tlg g? 531 ?Iyggﬁ%wf ﬁ&%lﬂgelt Q?eegf rﬁSdi?S/QNnte process
is needext oindhegrad epodiflveitprooesst whensadingdneidise 89.dBe diike tygtem reads
data II'% E\e rgfoé&% @duc mf%rusﬁpgn %BFe%rthcg 643%n ﬁl@ﬁﬁt@ﬁﬁal MEmory, and

rst cluster is er
after egror pereackivg thefBIS@st_eDgrs(t;HUgt_@ﬁ clusten mrrq;@ogeetgcﬂ If the LDS cluster

cannoligé él‘?&tc%ﬁ’rectteh ethé ‘?éstt opthet‘lh%eét@rssaﬁﬁh(?i‘o‘h Rt setlofiMottadded or

sectors to dat ed cannot be

undatecbmeufeeewm&ﬁ@?% an‘# ﬁeﬂ*@aﬁaé? Prkie 1q e pdager fdalad gRnnot be writen.

Therei*é)i'f’éj hegive IR rﬁﬁac%ésb& % clustéren eleQdiss 30 &Rl @frie¥ @eproduction, or
St emre-accesses

transm e Q" FrasR eI thetet e i itrdntt e SaRfuet B88 ager the

seconi @yt he host if the cluster cannot be reproduced even
after the second try. SUMVARY OF THE | NVENTI ON [0018]

ﬂg, a5 YL i on provides an optical recording
SuM di @m an appara us and a

[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



nmet hod of recordi ng/ reproducing the nmedium and a

conputer readable recording nedium4 storing a program

to performthe nethod, by which an unnecessary

operation of a drive system is prevented by checking

whet her invalid data exists in a recording unit block

recorded by a disc certification, and error

correction capability is inproved. [ 0019] Additiona

aspects and/ or advantages of the invention will be set
storing @ ptdgram tgperforinithe methodegicwhiph ho andeiessary ob¢ratien efreddrive system
is pre\}eﬂtelﬂarfg chelgll b%/WR&hglgi{végg%gP él?]@(teg {ﬂﬁavr‘ea%tﬁ‘lafgg%tt ‘Bg:'ck féco%’éﬂ by a disc
Cel’tlfm@@fa)re@ﬂ@gfof éormtla%%@lb'“b‘f's irroydesent i nvention, there

I's provided an optical recording nediumon whi ch a

[0019]Y € Q@fdﬂioﬂgl/afsﬁ%tg QH&?bﬂébv‘éﬂiabe@bﬁﬁé‘ |riv§ntf0€16mﬂ gedet fOARIN part in the

descrlétg%ngﬁm%%) (p\ﬁf %ﬁdﬁ 3‘]0%8 Wlw I %l{w%ﬁ(%rogh@géiléﬁcf{ﬁaa%)ﬁé)? ma?/ be learned by
practidedsfitid hi@itioho i ndicate that the invalid data is

included in the recording/reproducing unit block, the
[OOZDiOnV clclgr%l d g8 ﬁngsp%]cg gytz‘g%res%}’{{ |bg%6|%5,ﬁﬂgﬂeﬁiaﬁ)§f%%g %ht%ﬁ{eiéa?%cording ‘
mediuendni wisicl ptreapadimg/rwwmmg gnirbldickiis ref@oe | Thehrecording/reproducing
unit blgﬁp Hﬁlgéj&% v4H rdgféq.ﬁajeﬂ% B'iQ{: E%[H cgla!?n Y %an'g?@erﬁf %‘3(5 ?r[?icate that

I nva a an an access

the invatid deleds slcltuﬁed tﬂla*h%t resiotsting/ remrosuging BaisPIpeks de inkglididee brieo used
durnngqggﬂﬁé §enlf|55tleﬁ Rk CﬁbﬂldﬁfofEﬁbeodtleylaéédﬂdlﬂghﬂedidh bBe @AtiR optical
and the padding identifier

recordfr@dﬁ?(ﬂ‘l"ﬁg/ reproducing unit block may be a physi cal

cluster conprising a long distance (LDS) cluster and
[0021]51 W\é&bcdrﬂldgk@ﬁ'@duc&lghﬁﬂ%c@Bia@)cooipusé emlatalieckBhGuding the invalid

or 91518 | f

dete afi 8% ppo g ek &5 S Re 1R G A 18 TR R ub8 address
informpteidofribe invel@hdaid ingthe da@ARBK aﬁtiéhq)miidmggdwdléﬂlt ifier my -

i ndi cate padding information for one or two sectors,

[0022]or 'ffh%rrecc?@lﬂﬂﬁédﬂéaﬂ g Ui Btk AR éjbﬁl)glcﬁpch%@'td% émsmg a long

esent 1 nvention, here i s provi

dlStanﬂ% Lisd cbnsteruae@@rbar% gicater surrera @Bléétslastef hTsh%%@rFélePtef may include

addreésﬁﬁioH%m of ldBRAH HNDR cliSe P aHi BHUFRRY BMIZhIRE hedide padding
| ock on a recording medi um t he

'daﬂﬁkécordlng/reprodu0|ng unit bl ock conprising invalid

data used in disc certification and a paddi ng
[0023) demiei faideihg tidentifietineat isditdtapadding informktich wapee pstwo sectors, or for

rliﬂcluded in the recording/reproducing unit block, the

ONe CH§i¥al i d dat a bei ng used during the disc certlflcatlon

on a portion of the recording nmediumor the entir
[0024F e cAncdicing toeapibat aﬁ[D@Q’KZEf]lheTWQS%MYQB“%V‘ef%\Stpﬁ%‘ﬁded & method of
recordlr&?l]eﬂg UCi Béthtﬁb %tﬁdoﬁﬁclﬁﬁﬁé 'rééd?@ﬁg QWe&Ydrﬁ@’FHp%ﬂiﬁln@Gmut block

recor repr oduci ng uni recor ded
ona r‘P@é@F@jm@g'uﬁ’ea?QIﬁPorgﬁ‘er?@e%f%W‘td%‘? ckcomprising mvalld data used in

disc certification and a padding identifier to indicate that the invalid data is included in the
recording/reproducing unit block, the invalid data being used during the disc certification on a

portion of the recording medium or the entire recording medium.

[6025] The method may further include: performing disc certification by reproducing the
recording/reproducing unit block recorded on the recording medium; and recording defect

information of the recording/reproducing unit block on the recording medium based on a resuit



i nformati on of the recording/reproducing unit block on

the recordi ng nmedi um based on a result 5 of the disc

certification. [0026] The method may further include:

recording data in the recording/reproducing unit

bl ock regardl ess of error correction of previously

recorded data of the recording/reproducing unit bl ock

based on the padding identifier that indicates the

invalid data is included .in the recording/reproducing
of the disc cetifieatien. [ 0027] The net hod may further include:

i mredi ately recording data in the

[0026F eci%dhélgéd RRY QeHHet MERLB rbcd?l:liﬁg gal it h’félﬂec@'dlng/reproducmg unit
r ead nDdIf%?MWIte process in re @onse to a

block I@gﬁwgeﬁ'.a ohEMerROmeeticn lpF?dloruéléfrr drﬂjltqul the Eﬁcaaqmg/reproducmg unit

block ﬁmusaheeh@ﬂaddhgadéﬁfﬁ@ﬁmabuh@.egtegﬂwet:h@nﬂ @atdl it irefudedirse
i,cation ng received. [0028] According to

mcwﬁ&ﬁﬁ?ﬂ@F”%Q%%@t“Bﬁ‘the present invention, there is

provi ded a net hod of recording/reproducing data, the
[0027]retThednéthed ody fgthey Bledatimnpdiately BSolingsdada inithe | udi ng
recordﬁr@%@b@guclgie@t Mé%lgﬂ)@?% t?éaﬁcrﬁwi% v&gﬁé‘#o%@ssolf‘] ré’sponse to a data write
commang piitie r@:osquﬂ@@mdngmg u@hbipfﬂf gegistareiddma |dﬁfﬁ0tét>@‘sa€t the result of
disc c GbM HeRlg redeifdd.| €d with the invalid data, in a

p yS|caI address bl ock; recording a phyS|caI cl uster

whi ch conbines the LDS cluster and the BIS cl u
10028} heAGPRRBIAP AGONERRIRRE! G561 BRI TGN, LR FArEAECGhmaod o
recordir@ﬂé@@dﬁttm@détb ethg h)&lhdtiﬁhcl@dhn@tgeherat” e B8 custer ireluding invalid
r.ecor

cata o 3o 1o AP R RO P sl o Efe o 886 Py =

paddirgEdéntifier, WO @AM dicktexthdiLD§ dustarnofiledwithidhe tivalaf dataen a physxcal
nt_inve t
addre$ ebg%cﬁ(d ercggjrlrgdé @gﬂ d:a{ 83§t§ h‘*é‘ﬁ‘gp&’gi(% %&h?%g?%ﬁﬂ"ﬁ& 204 thd BIS cluster
on therreemtding Mvadiuni: mgriamiing digc p@faﬁlcaﬁatl by fersedugingriee b nmwlqagcluster
recordgggh Lft[f@ %%Plldﬂlr MEilir; Qrﬁ:tr@c&elnfq hee s GC it RS B&Hiiddibn 806efoct
ontr ol unit to contro the reading/writing
lnformamrtorttblewpmr ing Megditdt-di ng/ r epr oduci ng unit bl ock on
the recording nmedium the recording/reproducing unit

[o029P! Qﬁ‘c}éo#dn@ tt Gho@er éﬁp@bﬂ o th‘@;ﬁr@sm ﬁﬁirehtl“bndtlﬁee is prowded an apparatus
i ficat ent.

to recqiflgeorpshise R HPRIAELY (o ag ifeat T vEijes il €7e8Fsta rom -
recordirafedlumghuep mithutitangn thei recdrtiiog knediume ani avahirollinaerit to control
o oS HREHIPR LS 5oL A0 0 BB i, o
recordirgdteprodudiod 36 bidaciocldding invelidgals hiegd inslisesertidfationgnd a padding

identif]%? ?osiﬁgg:ate'waqgﬁé ﬂvﬁldtd}% &€ idcRudal Y indegeciin Févg)%cﬁkhﬁg unkt Block, the |

Fepro the apparatus i1 nc
mvalldrcmm being wsect qiuwggltlh’rﬂ fdlSQ @arhfe"aaoruam a ppﬁl@mOcherr@@leag ﬁg?d'um or the

enhref%’c@Pdi’ﬁBﬁ Fi,/ug]r wite data on the recordi ng nedium and
a control Ing unit to generate a BIS cluster by

| udi ng an LDS cluster, which has |n¥9lld da.f
[00301 n Ftﬂcglglr@etplapptih@mquﬁt qﬁihet pgsent inventicn, there is provided an apparatus

to record/reproduce data, the apparatus including: a reading/writing unit to read data from a

recording medium and/or write data on the recording medium; and a controiling unit fo 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, controls the reading/writing unit to write a physical



recordi ng medium and a padding identifier, which

indicates that the LDS cluster is filled wth the

invalid data, in a physical address bl ock, controls

the reading/witing unit to wite a physical 6 cluster

t hat conbines the LDS cluster and the BIS cluster,

perforns disc certification by reproducing the

physi cal cluster which is recorded on the recording

_ medi um and controls the reading/witing unit to
clustenfinat eorabinesste -Dfcluster agd dle BSr dustercparfasms giscaertiéiegtion by

reprodu@fn@ rtl‘fg’“;;)1 ﬁr&apauété\@vhlér‘?ﬁ Q&Y dFRFE YWBordiRPREhiuAC GRS EbMBbis the

er aspect t he present invention, theére is
read'ngmfwa &gt o W@ﬁﬁdﬁ%ﬂt Ofﬁ'@aﬁﬁ‘b%'“fl”@@%'? G H@feﬁ‘éﬂfPUﬂ@tl?&\H"rf@e
mard@gmég@ﬁ thereon a nethod of recording/reproducing
data. The nethod i ncl udes recordlng a

[0031#:8&){9% r%.'tr %%{)tgwglggéﬂ%ﬁbg%g Prgaﬂﬁ uw&ntifm Ehe}%?o %gqgg\gded a computer |

readatﬁie relforcﬂmg‘l@edinmraihavdwgdatﬁdm&ﬂreon adnstbod ef tecbridinatrepnodacia data.

The m [s] mc u ] rI c(:joercrillt g':] f‘a'rg ré 9 /Pe %In H?% ocﬁ gﬁa ch\,/o%h medium, the
G 4 Taded? PRETHE"YE

Imclude reproduci
recordlmwekrodudneg umlhkﬂabk cbmtatsmgbmahg da@exsEdimdlsrgcetmfe:ad@rsend a padding

ident‘iffeﬁfc} |h&|c%!t@tﬂ|1éWhé)irﬂv ld%ﬁg iis Ibt?nfed?ig%gi? 5lq%/%r5@}é|n§rﬂnﬂrblock the

I're recording ne
invalidgdeda being Hsgsbéuringfthe ¢isc prriikcation P EatHoD ! tfteﬁeﬁfe'd'r‘s medium or the
entire RERMilefediugonmput er  readabl e recordi ng nmedi um havi ng

recor ed thereon a nethod of recording/reproducing

ta. The nethod inc| S: erat| an LDS c ter
10032 Ao 1P ROSIPLPSRECLE oo PR T BRI B BrY QR e 2 Gmputer
readatblB edeediiy inetiufreiRlidgl recdréediheiang ameethudof igesrengtreprgdécing data.

Tho i et ot o RS G i Yl
of the dampytei readalib ysioating medivms gendrhtngk BliSeshestetibydnduding a padding

identif@ﬂ%@hdi?étgg {h%rLlj@jf ngerC i [Fpém% {hg Gr‘n\)ggﬁfi&ljaulﬁtaeﬁhﬁ% address

er on mputer rea e recor
block; mreatirding a poydical piualgr whish cgr@bmeai hediSoeiuggr sihe Bl Plﬁgter on the

compdt@rerggﬁbgé fbrdirt] HdiGh:; ﬁ&%@%ﬁ\%ﬂjlé&rbehnﬁaﬁ&r@qta%ducmg ’%he physical

recordi ng nmedium and recording a result
cluster tegoidpe en e aMALEI P RHRICISCAEME EREd T GIREESBRNGA e of the disc

certifi &9879 H§ 85febiOARARARN A dbmputsedbddBle RidhingR&GRhPTI ON
E DRAW NGS [ 0033] These and/or ot her aspects and

o EQE RPN BTRAR | e o an

description of the enbodiments, taken in conjunction
[0033)M tThesbandiocathpraspecty add advantiages of igiitMention @ll becorge gpparent

and m?)ﬁétq%rgﬁl Jaé\hpﬁ%%%ﬁﬁgv qfd f?:ﬂ?:\ﬁfé; @e&ﬁPVMf‘tﬁ’é"%b@@ﬁ]@ﬁg @ken in

gﬁ?{ ustrates a
conjurstion with theredcompaadngdiavings ey whie™. net hod; FIG 3

illustrates a conventional nethod of dis
cEIG: i1 fis @ aehempticppresentation & g capvestiongl E@HP&.%@“%N%E‘F‘”Q encoding;

bEes s iifuairit atoAvdiioai NG al feysfl-Iwies methddaserted during
FIG. 3 illustrates a conventional 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;



di sc certification according to an enbodi nent of the

present invention; FIG 5 illustrates a reproducing

unit block to which a padding identifier is inserted

during disc certification according to an enbodi nent

of the present invention; 7 FIG 6 is a reference

diagramillustrating a structure of a burst indicator

subcode (BI'S) cluster having paddi ng infornmation

inserted therein according to an enbodi ment of th

pFlEs B it a refereaer diagrampliestralng 3 sudyre g e pugt "Hiulca&?féwae (BIS)
cluste%m%ésﬂa‘aaingfhﬁﬁn%tloh lidsdfbd fHofsin bébo’l:dll% tobarléMbatiimeadsl tHeObresent

i nformation of two sectors in detail according to an
inventi@Rhodi ment of the present invention; FIG 8 is a

SR §diE srudiradiagramiof a nmrwsél@abtosmdtmed ihIFuG.ter raave@ padding

ust er

havi n ddi n |nfo mat i 0 '
informelign gl e BRI g e ST ERPeg e e i et Pvention
| FiGeatd ®strudturdl difgras of amhﬁnmtsectodlllmjmﬂ infFl@ 6 having padding

erom 3 S B PRBR R A R e gocion
detGaB lis @liser@rrrmmp@fagtm of & cawotiimgirepePnGuy ePrAYaiap pasading to an
emboochnFEl] Sthef pre r%cf:‘mv%ﬁtnér? a flow chart illustrating a

ormng disc certification accordin to
arlGe hd isch ﬂ@tnd diggrarhef the esseriing/rapeduciahapraratus obFl

fERV£ 3 fiow J:He#@fl gs?ahﬁt?? %éﬁﬁd@%e%m\%# §iO Berfifiation Bcébrding to

recording unit bl oc disC certification
an empedigiedt ¢fghe presentémMsoM®hent of the present invention;

aﬁl@ ﬂz % a fictv b@arﬂu@eﬁ@nhg & g d r{fﬁv[rgh@ elataama rr&fdrdhg@ unltB tl)l%ck after
. n st an cl ust er a
disc ogr tian 2coeng ts DRAPR RV HEE TR

[ @343 isRefepR BeRpMird erfvd\oiection depabilitdieft zlohg thstanhe(LDS) cluster
sent enbodi nrents of the present invention,
andag(iﬁlﬂf €5 of which are illustrated in the acconpanying
drawi ngs, wherein like reference nunerals refer to
the |li ke elements throughout. The enbodi nents are
DETAWESREBEBIPTHEONGEW THEFNBPDINENLD!| ai n t he present
invention by referring to the figures. [0035] To solve

[0034] heReFfér%Hb@Wﬁ!'rﬁbw"@"rﬁb@lﬂ!‘ﬁdﬁeMIQSkl@ﬁre@d’ﬂﬂémbo@hﬁafs of the present
possi bl e probl %:guugg dentifier |nd|ca%ré%“ke
inventionaeXamRles 9laviuhy aleusiraie aLEPMPaNYIRg dERIES APE
refereh&@ﬁtknér&lsﬁ@lﬁﬂfodﬁé Ilkmdelembﬂts itier© oglebiun gThenerh bdidiroelli:(ts \M’Egdﬁscnbed
recor e, recor or disc
bebwé'?ei"idﬁf{ Ceg(pfa the pﬁ?g?epéhe}gelp Ey{eﬁ rr'n%go&hgélgéj%gnt ifier in

the recording unit bl ock, data can be recorded through
[0035] heTo mdhmmvwswmworpﬂddue@sm andder gtirertpgasiele pggblems, a

paddlr&ﬁldgﬁtﬁtel' ﬂplcﬁﬁng:)tﬂgt ﬁ\?ﬁl@ro‘g{ﬂ' wk‘:ﬂldted 0 é?Fé%o?’éﬁ’f% unit block is recorded in

succe ckin paddi ng identifier in
the recdrding eipib bdick g/hgm] rqcogjn@g;ulae mr@m @mah@lm@@ a disc for disc certification.

By including the padding identifier in the recording unit block, data can be recorded through the
read-modify-write process, even if the error correction of the recording 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



whet her invalid data is included in the recording unit
bl ock when recording data in the recording unit
bl ock. Although the recording unit block will be
mai nly descri bed bel ow, 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 8 inserted when perform ng disc
certification will be descri bed. EOOB?] FIG 4
inserteid| whest pesfioesing diss certdiratipnuvil be Besscikedio to which a
padding identifier 44 is inserted during disc
[0037]Ceth| 614 madtiaesy aﬂféfé@rdmglgnstttﬂbcﬂmoqahmdﬂhrﬁgdd% iddMBifier 44 is inserted
esent invention & nl Referr%ﬂg to FI G t he
durmgrdés&c?ﬁ&l iFBliAnACOBINGAR 2B EMBRAIMGN e+ Qfeée[“s'”‘(/&ﬁ“?’t‘ en when
perform ng disc certification, includes a data bl ock
[0038]41 Fieﬂervihgi; nhFI'Gn)dt,athé cbcdbediray rst b!d)trkrcmj;n winich data isawxdtessisvhen

perforlpwg Jés %&Ffféataqq mc U.Péhg gg%t befc'w._ci?néﬂtlh%h?cﬁt r?va% 98 & |s4 %taretd and an
access blatk #3tostcoesdhe ldatah:é thdata blodc#1.4ln Th@%ﬂ”hﬂ!@ﬂ'uﬁt%@ﬁ adIG. 4, the

invalid;c%ga{]%']étr' i@ﬁo}; 46 th{&&h'b%c&'ﬂ? Ssog%]'ﬂr %L &SR 088 bR inQ4 data can also

ere val ue e access bl ock
be “FFRhhot anddker giftgrent galuaf or mat i on 43 of the data of the
data bl ock 41, and the padding identifier 44 to

[0039]' n@h@%@eésft@écktdzan&@de% ddArdsb ehistatatioh U9 ekind Hatasof the data block 41,

drjve system acc th ecor
and th ﬁ@@d'm lS’@Rt'fEPG 44%@(’&? fevbatd {T%tﬁffr @ ﬁﬁ ﬂ%@% 'ﬁa“’alg? AWhen a
drive dyBteindgcesR6 thdliatording lImtb:Hcim lkaodDeidsivé Bystérn azbalms thatrteé data in the

recordf'@é’rﬁ‘ftr%cg%Aﬁ'”vf%@goéygir&ﬁ?@m% Iﬁcggsg‘?oﬁ %Zt epr%%t?ﬂtg fgadding

identifiend4. bl ock 50 to which a paddlng identlfler 54 is
i nserted during the disc certification according to an

[0040];e nﬁﬁ? iérﬂggtra?% rﬂugﬁg | Uhit biokeBh 'td)\ﬁ}hlctﬂ Q%ﬁé&in@ﬁi@ﬁf iflcr B is

ng unit ocC
insertededusing $harflisg et qagehacqgmg)ﬁorﬁnr@nttqs’éﬂw ok the present vention.
certification, includes a data block 51 in which

[0041] n\@férﬂnﬁ&i ad 5, tﬁé %pﬁ@huc&@djnarblooaeoemsmmmra &2vritten when
access t

oC [N t anpl e
perforining, jag Fise garg f c,:etlgp,épclgfe @aa%a Hﬁf\glég'l it \arg?% ntvﬂgitueq)feys stofed, and an
 accesSblocies2 tdedcbss ttlatdataldf grekddid bliosk 51.1 inghe aXambltast!ugtFﬁd!d ih FIG. 5, the

e RV b SRR kb £yl gt o

amobad@%ﬁssamﬂhmnﬁﬁﬂmﬁwame of the data of the data block
51, and the padding identifier 54 to indicate that

[0042]fj herh@aatcéeésrbléé&eszqﬁ&@dé%' a%l‘esé InfbrinatioN 8b lofithe\éi&%rbfttlh@data block 51,

system accesses the reproduci ng unit

and tham@d@ng {entifies 64e indiepiedhatine Uathdn hsrta Hook fh1e's fvalle” when the
drive éy@tréhpé’éé‘éééb& tHé‘ répr&lu%b uAl® bloBk EOMAE b st BhrmseiRd itthgddata in

access 52 and checki
the rewraetmmq w&*rb'e% 50['96W§ﬂ'd wqf'ré&fsmgth%%%ﬂ%r%a% §goking the
paddidgd@&itifibi &4, is applied in a physical cluster conprising
a

[0043] An example in which a padding identifier is applied in a physical 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 embodiment of the present invention.



| ong distance (LIDS) cluster and a burst indicat or

subcode (BIS) cluster will now be described. [00441

FIG 6 is a reference diagramillustrating a structure

of a BI'S cluster 60 having padding information

inserted therein according to an enbodi nent of the

present invention. 9 [0045] The data structure

illustrated in FIG 6 is an exanple in which the

paddi ng identifier according to an enbodi nent of the
[0045]pr dbemteta sivstvwre WastratedipdliGetiistan sxamatedn hiaidbeipadding identifier

accomﬁxbgsmrg aﬂse%%ddﬂ‘n J& Rethel JRE Lt ﬁ@é’ﬁtﬁg .sea;s-‘.:mga RPa dét@%hﬂbtgﬂ‘éedlsclosed in

. ver, structure and system in
the m}@ﬁawrﬁ@en@ém Telcawqu%mH%eV@pﬁm dafa |S§U@u16fan@|8éﬁﬁm| 'f‘ Which the

paddldéslé‘éntlﬂé‘rt @ndehpphed Radfficat i G@?tdlafal £Hd» thé\’ﬁécﬂlﬂ'hg'?llﬂéntlfler which are
ncluded in a recording unit bl ock, are sep arate

'nclud%’r'f‘@rfe%ﬁ&“eé‘ﬂl‘ Ripck e S%@E@nyé%ﬁ@éa%réect'a%odep@&ﬂ r?@COded and
paddmgnﬁfarrﬁmtoho@eﬂr@r RFrebted GefoFe et ebeftd Istertdi @otte@Ed. dPiedsyistem and

structhf‘%a?q% {9[ gt e‘gtg{};%"g"é%/{&?a'i“ﬁ %c?rgi%#s&h@sﬁ%&e%ﬁg 5(9'6’119 merely an
- exampid fou tHer mheehicrte el €xpl&ining tineprebgnt éveniocanpl e for t he
conveni ence of explaining the present invention.

(004! Og‘ﬁﬁ&uqﬂ rﬁcﬁ ﬂfﬂlg@atg{?tmve}hh Pﬁfar@bgtﬂded ity al do‘fil o‘#’&faor tﬁe > entirety of, user

entiret
data tr@afoamts ﬁatEQCbﬁinﬁieh‘iﬁ’f gisccertifieatiop. 768 Pariding Ia@rmamqrt: a'mems

mform;—thf'n Mg hRQiid B&AT 198 seRBd m‘ﬂ@"b ?meﬁ of 4 FEW AR5 A PBs 8D fngﬁorms the

data, 1s inserted 0 a portion of a physical
BIS C"ﬁél%frs@ss 62 that forms the BIS cluster 60. [0047] That
is, referring to FIG 6, the physical address 62 has

[0047]2d0THESS, refdriigd®@iAIGNS, rtleegﬂiy@icagaddaests@tzaias abidrkes pifyrsiation regarding

a o2 Sl A Bl SR ot epprspasocn o
the phj/sfncﬂ sér;tzbress inEnated. sthat isethe mffomedivn capardingeatinmg theaysiodl sectors

mcludes f 8{3 f Cd%lr%sgt?l%&%eftlon 6@0 Hggﬁf ﬁacmﬁr%%ﬁfo%a%d&e %ﬁd 4 bates of

ion byte of ormation 6
parity as biftad és, 06 phyrigal tsgctwumneaa ariesstorchsrrmgmt@mec@é@tﬂ @R a disc within

the BIS 4fl HP’E@F 80 at—%l%h %’f %E%Hé'&é r@e%%ﬁﬁ}e@{eé @&95% @é?@% gf' Rfdress

informgléan & anslhBeney byiep rWB?rh@‘?g!thd@&a ‘Eﬁ thSdiéﬁCe data is encoded into a

(9, 5, 5)%Qéﬁﬁ&hﬁfbdﬁatrﬁnﬁmelalg%mrbﬂte When recording data
on the disc, the ata is encoded into a (9, 5, b5)

onsn e 2003 o 4 el e i SR e B bi sctr

the paddlhgj RGgroatlbmM g4 phy:stetsa!hatsietztlma correbipngiag ghpgical sector is invalid, and

the pa BW&' n@tateg n% Sé‘r}t{/ Uglug ﬁaflgﬂsor é;%l%ctgﬁé ?%d rBs nf%ﬁ‘ﬂ 5%%%%{‘&'“@@

correspordiigapeeisling ipfamhatipn\édl ue to error cor r ect the address
informati on 63 or the correspondi ng paddi ng

i nf
[0049]'b£‘3 @g;ﬁgha@g Cﬁiérmal't QrQé?Lvuﬁﬁbed&eﬁi%oﬂg mdié QEER MR Pef.@n@n&\é ldFiGs. 7

In nore detail with reference to FIGS
and8.and 8. [0050] FIG 7 is a structural diagram of one of
t he physical sectors O through 15 illustrated in
[0050] FIG. 7 is a structural diagram of one of the physical sectors 0 through 15 illustrated in

FIG. 6, each having the padding information 64 for 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

10



FIG 6, each having the padding information 64 for two
sectors in detail according to an enbodi nent of the
present invention. [0051] Referring to FIG 7, the 1
byte of padding information 64 is a dumy byte, and
has a 10 padding identifier 66 indicating the padding
information 64 for two sectors using the lower 2 bits
(b0 and bl) of the 8 bits of the dummy byte. [0052]
Wthin the BIS cluster 60, 16 physical sector nunbers
padding ideryifigf @&lindigating:the Ipgddieg inforeatieed fos tive pretert yeing theclhwer 2 bits
(b0 an‘élfbﬂ} BethB Rtsits GRthe SRR Bﬁgn‘oer s conprises 4 bytes of
dress information 63 and I dumy byte, and, when
on th sc, . the data is encoded . i nt
l°°52f h&%@" U2 B8 sttt o0n PR R P T Re s RsS BloeCin g SpSter
recordeQ .on[tO&is. Eaeh dfB5e physRbrdects nB&nbéa&Q}‘oﬁfp‘Blseé/\lﬂ bjﬁtbs of address

oS 871 A B OF SPiod B e ise B¢ B encocec

into thé @9, &) 6% codeaarii staredivitbin thd BIS dludtercBlise, there are 16
physi cal sector nunbers in one LDS cluster. So, if 2

[oossf" téneai_t?s @lh&t%?@t&‘%e%rse%%h CQWGMJ Royt hik tﬁ‘r’erﬁ@éés ks ﬁits of

nunbers, addln% rmat i on eac
paddlrzgeeﬁocm@tmfare fﬁh?é""é%fqueéCfLQfS e LDStadystern fyiding osmflmgwneén this case,

there aﬂ’@qﬁ%%yﬁgé}%@ét@r mﬁﬁﬁbr@ﬁl drﬁq_lff@&lﬁ&er Tgl?'if 2 its afe QI'ICIC%ted to each
te in one p ySl cal sector numb

dummmy Huﬁedra#@sofwa%l .rg%tor HTBheTR S REGHING W BEMREach 0B pectors of

the enfile@®@DBcluGeR h§¢|ﬁ¢16& Kbﬂbs an@gz Qéﬂt@‘& @iﬁﬁaeQﬁdibét@d PRl @I blts within
sectors avi

the du in f] ct rn ub g add g L rLon ofgvo sectors
BREHR Hﬁ'l%’ﬁ‘ﬁ%[?? 6l 84 o3 e& ‘?e‘? i d’éfPéi"*T

according to an enbodi nent of the present i nvention.
[0054] 0055 8 Ref struciung) diagrdrh G ord; ofttheptyskept secirrs Paétttdigig?5 illustrated in

i . ti . i .
FIG. Gihgté'ﬁé Iﬂ% %a?&ﬂg@%f%@n%gﬁl ng QYJs?e'r ('Jﬁtj%r%'h?& r@@%ﬂ e'?'g%odlment of
the presest iovedicer usi ng t he th|rd b|t b2 from the bot t om of

the 8 bits of the dumy byte. [0056] Wen indicating

[0055]t haieférhﬁg emer @ th&% b‘}lelb?tpaaduM\g Iﬂfdrmait&eﬁﬂstbs&ﬁﬁmy §yte and has a
drive stemb disc certjificati

pacidir PR TR e B wfqﬂﬁet'%%fcﬂnﬁaqsw SR Ra g B b2 from

the bo&brhfdr Gieembits of Theed@hmy @yteas il lustrated in FIG 8, the
paddi ng information of the entire cluster can be

[(1!05(:"]t ﬂglklﬁant lﬁglc%tHfgl % t@%énﬁﬂe Srﬁgac% G%Qv fhﬁﬁﬂ% cfullst% |sg)zad}%c} E\/ he drive
syster hydtreah@scertlfaat}qmerbé fwrseachmnar@e pﬁm@rpm;dm@ rnf¢r_maéaro: s seifficient.
ThereftoPee a?ﬁl%gttr%S§ inv\tlbhé rln@ﬂafu@@ %Ld;@tgg‘;rﬂ ﬁgg% %gtirggﬁjht’ﬁ?can be indicated

usmgaﬁ\balpﬁddiﬁgld@ﬂt'f@alﬁé“@tﬁ'néb%ﬂwglwhm are to be added or
updat ed during the reading process of the

[0057) ea%eryaamhy TﬁMrh{aﬁorﬁ)rn@ibﬁﬁe% thist itide t918vANa GfbMehtion in each of the
i nformation 64 within eBIS/quse

sectorgy{lin c'f'GeErﬁ(I\’ 9'”5tg9%rrfh? Fntfrﬁéllﬁﬁé $ 84 efne; q%ve festgmpygeams of the
invalid@) Usdts oCastnsd thatarertd 08 adosd eralipedtedidaeng@thdiragding process of the

read-modify-write process using the padding information 64 within the BIS cluster 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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or updating process of the cluster can be perforned.
[0058] FIG 9 is a schematic diagram of a
recordi ng/ reproduci ng appar atus according to an
enbodi nent of the present invention. 11 [0059]
Referring to FIG 9, the recording/reproducing
apparatus, in which reading and/or witing of data is
possi bl e, includes a readi ng/witing unit | and a
controlling unit 2. In other words, th

[0959} ec%?famﬁgﬁ‘? ElS+ 8dﬁ‘§|f?@rﬁﬁ$fﬁpé?%'“@ﬁﬁp?r@% ahich sgafiipg and/or

wrltlnqjr dita RpoBGHIE GhALESE Ardatmgiviing ﬁﬁl@"f%ﬂb't‘:@gtr@ﬁngdﬂ{l@ In other
ereadln?fe/vvrltlng uni t wite ata on a di sc

words, IRe heer NG PR ST RPP S SEB roRSE e I BecoRe g Baih roacing

and whhﬁg FHREL ﬁfjhe&ﬁbdlﬁgm?ﬁmg uriTtwrieadatadit Adit© 10 WrdhU€ 8n information
recor

o o SR U o S5 B Kb oPeSTT S e
recordetieldet. eThea ovetioligr ot oghtrols the ixkanldrig@yntmg vt ao meitevddta oh

e BeRIsFPAT R S AR SRR Bfossiro i tyasgpe o e
readingétrding moit 4 d &speductioncd these_ccprdgd ciate ivobaigs da‘oacormtmg the read data
and 0&9%91 VaRga¥a dér% iQ?Eﬁorﬁr%@qn h&d@fé%@%&%ﬂ.té Mrhe unit in Which

termne rep ro uct1 on
repro L@thfelﬁfp@rqud whicbis ¢alled glrerraducingeyyiioterks ﬁ@"'ﬁ?ﬁp'ﬁds to the

recordMPsHft ISR FEa reémeéuda Jmmrk%%ﬁwhes mmeéat 8R& rechRfing unit

reproduci ng unit c corresponds to at | east one
block.r ecor di ng uni t block [ 0060] When recording a smal

anount of data that does not fill the entire recording
[ooeoanWh&h eekrdirg éheal sheunt $0dhta tHae deaidt @il thermtiremetoring unit block

a,.reco ock have a ternln
on ine S ROF R DRPI lS ekot esRG TT P gibo size
by stoting trallldldatdqnambrlpmdﬂltmracnmmgl wohitdhdctcl aind padhding msalid da‘ta in the rest

of theﬁ'gc%rciugqc Sﬁafjﬁlg%, HE# {heﬁlrg&)lf?ﬁq qeéol?cﬁq%[ﬁﬂ;%g?oﬁ !?.S dISC 100 In

recor
partlcwlhlretfemmf@illﬂlg yrit inciudes @ n@dqmldemlflpad@rqhgnd@éeﬁ ihai té’cﬁa ina

recor&ﬂiﬂ Gl H!(FHIi (ig ALaR, thtﬁé réBkdind Lﬁhli%lod'k%%rn%&gleﬁ tHe r@b&&hg unit block

recording unit when recordi

ng
on ’(het‘h%,ﬂ *rQch@f @fshgeruﬁ'ﬁatlorm Bfe,q(PaCBWgt'ﬁ%"“&P%%CC%’@Qf%}e’H'P%qkme“t of to the

preseft@hiventibrf Akl HaicatdiRvaladia gy dedes bif di6dter8C AQEtHiIBY dBdtription related
enbodi nent " of to the present invention nmay indicate

to th'sl"HK/B? Pees@Rled 14 sectors or clusters. A detailed
description related to this will be presented |ater.
[0061f OOﬁlhén Wpﬁdubegrdewmmgmeotﬁscamcr te rehdinglvstindl @G, 1 telads the

recorc{%ﬁjrﬁtgag?c%g Ia%fé\g umotd d\gn{it.g?ﬂérr 5!’?& t (‘t%ﬁf?élgrllod;% @#éte%ﬁ&hhat

invaliclhtd |s2nwjmie@rmthae'sc¢rmag unit dafalhaaedm ﬁi\elpgdﬂlnglld@@éfiernmthe recording
unnbkg? recording unit data based on the padding
éntifier in the recording unit block. [0062] FIG

10 is a diagram of the recordi ng/reprodum n par at us
[0062b¢ ﬂﬁdoﬁac‘g?ﬂrﬁ'gkﬂféﬁf eROTHiNgPRIE wnwpég%%%ﬂ -9 configured in 2

disc dfled &jstem in detail.

[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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[0063] Referring to FIG 10, the disc drive system

i ncludes a pickup 10 as the reading/witing unit 1.

The disc 100 is nmounted on the pickup 10. Al so, the

di sc 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

systen1contro||er 105 and a menory 106 as the
ontrolling unit. 1 When recordlng data on the

2
[00541d| ¥hamygcording datsen ihﬁrﬂ'Sfcﬂ r BEdoFide 0\weceivetd Miispmmand,
togethbp@rm aﬁa tbd Fbc@ﬂfea @LﬂpLhE?rOfTe@ absted, THewyprdin dohadner 108 pkrforms

system mlttall%qtlo Stq%gﬁe? c{ \!glgl3 ! éjégaeﬂp r or rr%g a'ﬁ? i'l)esggm q2|,pé:1ds additional
data sOttegs g4y toldrer E‘)&Recl Q2tadbkatgs s Wmtwm&dnd vitadtehssUeden asceived from

the ho%ﬁ?l%i%htggrf%rg‘éa%gégé{; t t?)ragtgﬁgtap %@gtb?qc)k%'e:wl\a/_\lﬁmltsta% erl%r-g;orrected
block, pad fraxingtds@h: data dda pepdetergard madteodh nHEFECNnIdlidadlefa ishusedto filt a
ocordy G AR Pl B0 T 53 523
block is@dfied In the recertinadiniig|eakite gbhej'gte thgﬁ@@lmqq‘goerforming disc
certn‘"daﬂgr(]t 'ic'ﬁé RE éwo%qu\/ &ata gt\Sﬁ{ fr&h @3 BsbRod hﬁo an RF. S|gnal The

IS a In the recording unit

p|ckupo1 Qawte§ Ehed%'ﬁ sigadl o vtk freredhe REAMRARHop Berdisar 9y Tereserve 40

rece|v5§§ Ebl%lfr%ﬂ& 'n@éHed-lfBaese?!f:o Mol fsin G BEdnS cottoReiotisPEid servo
fromt DSP into an RF signal. The pickup 10

W"tr%th?8§k¥méo RF SI gnal output fromthe RF AVP 103 on the
di sc 100. The servo 40 receives a command needed for
[0065F el padiobr, fe system ddnerolisr 06 eseatesdhd recotitiy, blaakdilled with invalid

data apﬁ 8 p§9g|0 S meggflhsl" III'E)a{t] ?nd cageggtﬁ%] éen gFo[é r?@?rﬁ% thét:@( i& ﬁlretcnJ dv9 H‘l AL invalid data,

and cdoitrotskhé pickwr1 Ghiotwrite ﬂmbcco:fdmg aint blood Oatfpﬁadjen h@ When recording the
e r t I [ is
record]m% l{}]titéﬁ il hé{]ﬁhh {h%sg\%ﬂg ggta dMetné QBg 1§g Wro‘ééﬁscret ﬁggﬁﬁc Kup
10 to wite the recording unlt bl ock on the disc
[00661\h & 2pdiBe. @ftergparieeming sbelt 3 Fisg caiifi¢atisn JEk system QB”‘W"FW 05 checks

that th%h@cdr@]ﬁg"hhlfjblgéﬂ 18 fifléd ﬁvman%l&ﬁdalé)ﬂlré@h thé §§ddmg ldentlﬁer in the
certification

recordgtp e eRL AT AT TR EP B FanTs BieRes 48 i eror
correclib®6§tBe dbfaah tﬁehecdr&mg it byckihag falédwken wrifing datalomab hddress

ta t h t he dj
anere B B G R B B PAEASE B B e 100
writing eatativnds In}mamatbﬁ pprfommmﬁwehha\lﬁngetp read a tﬁEpl’Cb'lﬂ ek fofm the
e, daf a t. f il
disc 195? wp?n Eheé)lt%rkk I?I%g asﬁe?%% é Qge{‘é%\}]st Qg ﬂfeﬁga.?tﬁ?/f é)l‘?i (f%ggl?éa‘lﬁ):ﬂs
Description teMiecbtm thhewldbfsdesmbed innsere dgtpddeteecor di ng data on
the disc 100, a witing operation is inmediately

[OOGTfGrWﬂédebtdla%onh% digt 10, ﬂ%ﬂ%sﬂl/ﬂ’ @0 PFbNEs B'r&ﬁkcommand
di'sc when t he is reaﬁl st ered

outpuigegra the hask$. The sysem @%Toflerowso‘?%f@"e%wt'i
data. PRE %fckiﬁﬁ 1@8miteh aisefbd=on bitb shanlib¢ 10 and @atputsetbptinalrsiynal obtained

o rocho A e S B L B Rl ot

signalfougpint friva thogitkud. 10Tihe BYRE eignaiemtipodvides riddiigied fata nibtamed from
the R!i &gnal?o heé'ISéIQ[POﬁ1 in a%%%oﬁ? pr%@igl‘% %gse% signal to the servo 104 to control

the pickup 10. The DSP 102 demodulates the modulated data and outputs data obtamed after

;aélafn Insﬁde% for readlng the

ECC error correction. The servo 104 receives a servo signal output from the RF AMP 103, and
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data. The pickup 10 emits a laser beamonto the disc
10, and outputs an optical signal obtained by
receiving a |laser 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 signhal to the
servo 104 to control the pickup 10. The DSP 102
a comgang daedadder $eiko sRtgl euted fom H‘eéﬁfﬂeﬂi‘tﬁ%‘UP'@rdQ?’aﬁnd servo controls

the pickBp abNefe AbAIF 1B HUanShit® thetiid Rebv N froNRe @spvml@ﬂne host 3. In
recei ves a servo Si ut fromthe RF

Pa”'c%ﬁdthf:’?yﬁe@oq?ﬁ’éﬂ'l?’ﬂBga%d?téf“ﬁ)B%F%'“&%'M 3R 'Sdﬁ?'@ﬁd Ip pSRFording

unit bibElewiseSd BaadRYERINEEICcILES inaslrezerdit WMMIsoRliS detbbted by error

Fi ckfuts 10. The hos1 I/F 101 transmits the data
correctian g5 DB ELPFIN YHEP'®¥P 102 to the host 3. In

particul ar, the systemcontroller 105 can determ ne
[0068] halthei fnlmimgjis@aieacmmqon rtthediat dertifigaticayocksa gerfomiad by the

ng identifier included in the

recordm %Fﬁwgn Qp%?%ﬁ%ck is detected by error cor rectl on

of t he recor_dl ng unit bl ock. $10068] The fol |l owin
[0069] e S¥herpa rywritgbletdivs iginsertedintq the discidgive prsbrmsgd is eterm’”ed to be

a bsanre%rsEOthér% tE% chRifollef @@F%fqh@%é ameo@a@nngerﬂ%ae@t:uﬁnauzanon to use
69] en are-witable disc is

the i a5B0MING8 A9 BN ZHIPOT SO ot ek T BELOrL ST i manufacturer.
When@eSifing td@stSifteausrbisiatlsd 6f eakB%f 0fe dlildgerdirss redbidaele area which

SN  ERTC RERENY T S X
reproduﬁé@imblcumahé afterdvritivg irnamspeEciictvaluersuch Wheéoh dekktr lnragci_j of the
oS TR P B I LTl R B gt
determinexwhethertberpring dsfectin eaghsef thebiustarsi Aéaoi e, systam eopielian105 can

perforﬁ]oduicrkoéelrtﬁm?t?o%%h n%n%ﬂg Ec?s%d&ltéﬁ'ﬂﬁle'ﬂ% Gdrcratd ey of"éfabﬁ bf"tﬂe clusters

specitTiCc val ue su as 00 FFh I n each
in the oeoamta@iesaram whigh inctudeteregte agraer theadisc, 96 ApisFHBe @rqe&d Status of

each cgcl’l’ié' 864bRM & Qgﬁé&fdﬁrgéﬁh&ﬂ%tlhlflbl&%l ta8 rd-Ratable disc that is
et erm nes ether th ere|53 defect in each of the

currendly irsyser accopdingto 3 prinmgRg evipdinm BeNest 05 can  perform
quick certification when wanting to redeterm ne the
[oo7opefrGt 115it atfless obbrt @laetatvg atrhethod afstedfosming miisclvertification according to
whi cp i nclude the data area of the

or dab
an embsglg{eng?‘rjtﬁ%{)rgf?ﬁtdrge& ‘Yt ect status of each of the

clusters in sone specific areas when re-initiali zi ngk
[0071} heFirsk-the Systdmh eordictier 105aaf thesdisedriveaiyslel FRC ggeodes 64 Kbytes of

data cgfhé‘ﬂgqu B8 BPFF”\] beH?&BGQmﬁéHnBHta o Jeb s ahp@js 3Iust|é@(ﬂ@)1

ow chart illustrating a nmethod
Eerform ng disc certification accordi &1 . . ical
[0072b bR IEyeP M aREBlee B ECORNSANT e LS ter R ingluding physica
sectoSHFARILESBILDS éh%terla@la oferabeitichs mfdma%en,wstgemarﬁﬁ@a BIS cluster
R L A e
sector( (2 Kbytes] OQF254 Kbges LDBeisiks @ihcentye 64 Koyted QBSEQRGter, is filled with
inva[idega("lg(ljnea physmal‘el\%%ress%?oc‘fir by including a physical

[0073] Afterwards, the system controller 105 interleaves the 1.DS cluster and the BIS cluster

and generates an ECC physical cluster (113), and generates a recording unit block by going
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sector nunber of the LDS cluster and other additional
i nformati on, and generates a BIS cluster (112). Here,
the BIS cluster is generated by including padding
informati on that indicates each sector (2 Kbytes) of
' the 64 Kbytes LDS cluster, or the entire 64 Kbytes LDS
cluster, is filled with invalid data in a physical
address bl ock. [0073] Afterwards, the system
controller 105 interl eaves the LDS cluster and the BI S
througblpndesses needed fon cecRrding, SHCIEBONBERISY 8 synepalterernd 19®@yds the
record rﬂ%%ﬁéd’ﬁ’sc“ﬁfé‘{ﬁm ng unit block by going 14
ough processes needed for recording, such as
nserting a s attern and records the record %
[0974hn|"!exblt’b%§<ysi%¥ H?%T?f"l’@@mﬁ"i‘ieé)the FloRfPaTeCRIERE O”t”I‘me'ere ording
mediuBy&i{dgiBrionns tiet tatifidddbn (ABy.oduces the cl uster recorded
on the recording nedium and perforrrs di sc
i fi 5
10075, o Tiety (R gm P aRlienAiERer Bt PRET R G plstor having 2
defectalcustliing tdthei ragpltof tlmbedlecmerm’bordomg\etrecctrhleg mgsiidng (96).
the disc certification on the recordi ng nmedi um (116).

[oom][:gsft\?ﬁ% \é\g%?ttéﬂﬁe%%fec&dtdetaeo% the cbBRed augeﬁ ﬁté? Reltif&ation has been

uster after certification been

perforggs P BrRSHIcao! 2 reRTaMATSR o4 et QA B7IE Slicdhe cisg drive system
will fi ng 'a%ygﬁattsg&oﬁmmlfé o5 ﬁPeorFe'éSoﬁHl to@'lby@al%}éﬁtbﬁﬁmmbj\éﬂ LSN)

ysi cal sector nunber V\% corresgr?\ﬁg ng
generqta@ by onend ies hest Signd RgEREPtesard oleging reac-
modﬁyﬁ@ﬂi’éﬂﬁ&e% |st[:he€fohﬁ§d by3tharidvep system mes i Wilﬁ ﬂfghe [BR generated by

oD SRR 506558 4. R 9L Dors o

disc 100y on wvhieh woint ef therseatods in Shmbxtglra]mg.ﬂartanplaee tf be leodddust already
record%gdn @hey \%Nﬁﬁ’s n_ve332 sttsa%c ta%%ﬁt) knoW %ecf‘ k/gl?c{ fﬁétg Eso%cé@gd mql'ué Qluster

e sec
recorder @nafneedlﬁ‘@ﬂl!ieumlemd?da cluster & me@@yced@r@dhd @ddd"ﬂg (nfqﬁ@atlon is
omamgasc drive system cannot know whether valid data is
corded in the cluster recorded on the disc 100
untl | the BIS cluster is reproduced aéj the pa
[0077} nifdErd F Grilopehag dlugirating)a mphied ] Witing dafsop 8 gt block

after thd\@6¢ cérltifidasbr addoPdngtoltri dimsboitheolf the@esknt Rvertioa.
recording unit block after the disc certification

d , '
oorsf S SRR e T L Tl (4L 50 B30 o rom e
host 3rce aeiappicatorddial wmrihedrostohomethel abwli@miqrhtﬁensmtstth%d@a waite command
along ?vﬁl?lallfﬁ?c%e{! ggciqrgészﬁlrﬁe dz;lzg %1:;1] /b b% rQéor&%bg r?fﬁ@lo‘l afolon

Wite conmand ng W|t aloglcal

address of the data that is to be recorded on the dis
[007911 00T he[syspe comtialles 8% &rst Brsista Pvsisal adgisessithalcorpspggdgto “the logical

addre sil'\é?@él’[a ?r%@' fs% %etrs’é@rdéip bh@WARAGES bbert iﬂﬁslrrﬂ@d?tabether with the
ress of data that is to be recorded,

wits QRSB A haR SRETT B8° PGBPHEP P! PHTess Syaneoress moluded in

the defiMmRsatidnd 20;en det er mi nes whet her the physi cal
address is an address included in

[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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the defect information (1202). [0080] The data that is

to be recorded is immediately witten on the disc 100

when an address to which data is to be recorded inis

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 nmeans that valid data is not '
reproduee tredadekténpyttheeread anastify-writhproce staaral arwon chmeat duosidtel. diven ifa
problehh%rﬂg‘gf Gectr Whgrh]&b?ocn@\‘]g Wb Lifstdrin tRPARPLES I %ecdlébskﬁf because

e rea process and error correc
the cltt:sraﬁéwﬁéna defagber hias aaposgnbwal cémawaa a|dgfest. torre i algh a possibility that the

data céﬁ Bé BFB;b%H;V‘ Eba'iﬂhﬁ a%maﬁ &5c u.met J}@teﬁﬂ dfiR$Srole Fh@ ddiLisGb&Rded at the

because he cluster has a defect or has a
addfeiﬁ)‘@@’i ipiq be SPCB'fdeﬁHWtﬁ@e pregettdigte: there is also a
possibility that the data can be properly read by
[oog1pnat @eaddiiemtdmicheh@yabeemo bEhec@tied i8,not veluded i the defect
dress . that .is to he recorde

nformafi g, Eufive £ RBIoBE s "4 St PEREh S (R pqly tho acdress
in the dat a00 and thebecareioguniebiotlsisistdred mcd mamany (1204)e Hbeé diot disc drive
oser 06 by GERA BB AEI 5k 59 16 g pount o
the dathi is dess@itarathed oné eecoesting whitigoakniFor Bxareie. assgmmgeaheiracaading unit

block m%’ec tor QA d.sgﬁﬁ\% sy%{aﬁq ,%Laag 3§|Eéé{83rs &mtr%earama%.t 8R&k for 16

In uni t
sectorp @&tble@éta thagteare tof be Keeordae Uﬁ'[" tb? d'5t3 ﬂ@O @é{?amhgn F"@s%&“qbﬁ'éﬁf data that

is to bb RECoRIR i§ BRIPHBisBEtoiNi t bl ock. For exanpl e, assum ng
one recording unit block has 32 sectors, the disc

[0082}2:r Nt Séeér@rrﬁ gggf’ogg’r21 ?c%%mﬁélg Ofg&?ﬁg# Cf?récgjrl Ggd't Lis cluster of
the re¢@@ing daidbibtiostotddan thesterdOy (12062 T gystdrh eortralient05odbtains
paddir?g%%%g%gtﬁotéwﬂfIeg?ligecgor S?::% gﬁn eggn?ursk o?m %'%lﬁeclglﬁ tc%%%r Pﬁtéin the BIS
clusteDi8Pertdy 2otrectmpiioy BiSodudet a BI S cI ust er of the

recording unit block stored in the nmenory (1205). The

[oossfy%ﬁéﬂ sr?&tcfo%&ﬂg ola% @Iétcﬂjsibir is &ﬁﬁ*ﬁié@g thefswt@mtcbwm@f 105

cluster or the ent
Controtﬁl tb%P@P WZttﬁ |eh’ Of %feBI tSe LOS dysder %V%PP?TP'"@WFQ&CI‘ AtFO8)-
the BIS cluster. [0083] When error correcting of the
[0084B ek, UBd §fstdns cortbretisdistdrinthes yhisther eontdoalebiing df @t LDS cluster

s suof Rl BBl 5 FRfedhod BnEERE 5B RSekbiaonRRy et then e
error @yretiny of ot DS clested BSudetssiuii nes whet her error
correcting of the LDS cluster is successful (1207),

[ooasﬁgdwa?% mﬁ%‘?&ﬁ%ﬁ%dwe&héﬂr%%.s' asdé?réagﬁﬁ%eegcdranaugueen%&;ahzog

error correctin l'uster
Actuallys whetbertosiedess freaesirdime dpit plock pq a defegbeamybg drdgrmined from error

correc § A ordtfdR 11905, Sif thed8ESGihg uRit bld8k [sQfeteriintd rdftd hdveQCdefect as
the result of the determination, data is renewed at the location it is to be recorded on the
recording unit block, which is stored in the memory, and the recording unit block in which the
data is recorded is recorded on the disc 100 (1210). This is the general 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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Actual |y, whether to process the recording unit block

as a defect can be determned fromerror correcting

in operation 1205. If the recording unit block is

determ ned not to have a defect as the result of the

determ nation, data is renewed at the location it is

to be recorded on the recording unit block, which is

stored in the nenory, and the recording unit block in

which the data is recorded is recorded on the disc
deternyg@tm(nlg gg?ranqm*h‘l 207, datp pfereﬁgr,ngd an thedgertiop dhqtya tprherrecorded in the
recordﬂ{dlﬁ'ﬁt%ck[ @Qr@ﬁ]s dtbrel EthE PFMSH,, %d li‘lﬁlé Fec@*dﬂ@%ditsolock with the data

determ ned to have a defect as 16

recordgd tgrain rﬂ%\f‘%"B’ﬁ'eF A" Ggepiagsrot PEB*PO" ‘&Tét‘%\d'?% 19% &gﬂ &i)sd on

the location that is to be recorded in the recording
[0087pnithrh mlerrov\bmméttmg; ofthe LBE olustérh@umnwsssful ansbelrdtion 1207, the

bl h
syster{l ggr} ro 8r I : ks wlﬁ)qu?rvg@éar@#tef[ogn Q}% ddaﬁa %tﬁliu gdrta?iétevlifgﬁ'l the data
is to b¢ t&dided ip W?;]:oran runit Ibb)cb rsrlovalld besaton papdifg mfmenam within the

BIS cifilbls <h iéésu%g%ﬁrec%?rfe e BRCE é%tEPQ 26§)O7r1g-.r s hﬁ?égélﬁé:

contr ecks W par't
information, idrichdel inéarmatien mtmwaﬂﬂ@g daﬁaals furghar inchusled dit thedeeprding unit

block {vh%o{h%%% o rBQorHlﬂb 'imﬁ’ BI‘BElk |s' r%t hlfé\éi%lihcbakﬁéﬁgg Hf oﬂ?gcﬂaﬂghe

rmation wt cl ust er as the resul

recorciy 1t ks BIERIDOALS BRe 257 d 851 ¢ TSBY MK RASngdata to

createﬂﬁ\@dé&ﬁdlng 0hiP bmqt bwérdlmo@ﬁ dn&bddnﬁém rasatwewﬁesaﬁt tnb@nnon in
dat a rther includ

acatfiafhe SYEIPBLIONHALER 1O Rk d s BEaiR RyPI LS BroErARkdata inthe
recordit@f urfitididoRdrom the ﬁédﬂlllzgl uﬁﬂh@hfﬂlﬁt%lﬁ cﬁJslt)e_&gé grﬁ’dﬂﬁ:orregted ﬁy
. r [ ock, i [ with vali ta an e
nclucipgdis actihelatmali e icy=F gttt ot v B Ep Bl Woresem
inventione recordi ng unit block according to an enbodi nent of

the present invention. In addition, the system

'[OOSBFOQFI e g% 3‘355 &ﬁfﬁ %}:ﬁﬁ'\gt %Q%a{a%@h'eg'fhepcfaté/@! t‘hg agélregs ﬁt which

recordi ng unit fromt
the dajsnig do hg recafdse nmthedﬁcqrwn@ Heit ppek @H@)@il% Paqqu,“ﬁ‘é‘i’?t% rthe control system

105 cdPrebSRted Ry on 't!ﬁErleHQ‘drh@ dnl? %lo@ﬂ@dérﬂi@ eh’&f é@fn@@ﬁ AQOSF thé LD Iuster
B cluster according an of the gres Jgdwnhe

1S
has faf'?ﬂ/eTﬂ”P srhecpusedhs data % ﬁ‘ieédé'???é at Y"'F'Ch fhe. 4@t i§ie P
recoroiﬂ@;ﬂlmttﬂi&quaﬁ tBe beswiesh, hh@tr@aﬁtajtoﬁts nbthﬁat&gd\ﬁfeﬂ'ﬁer afs mlfthre:brrected.
| 0 in i ng, uni
iso, %, b Peciets it 2EE8 290 ERn Bt o6 Bl A p* Hisbrdp

recordirgouitblddras mhadlnl paddinh eataeit doek mg nead to i ecdr cevecdied f
error correctl ng of the LDS cluster has failed. This

[00891. : 1?1%?% CinthE 9% fhe tyﬁ{eh‘ﬁcoqw%ﬁ SI%S%Fra}Q@%sclheHE% aqzmeﬁocatlon at

e fecorde . recor bl ock w Il
which dalarisid het renordethih thé iesordingdeitPiarbt Wh'ﬁ'ﬁ {sestorgm gt the memory, @"d pads

the m@aﬁ i ?Ed&ﬁ%&ﬁgﬁrﬁéj tocatﬂnst%mdbf’(hé lB@atQﬁ%@wﬁ%ﬁ 'tﬂja'?@até R0 g@?é%:o rded (i.e.,

dress data is be recorded
the fefﬁtH?éfherfé@Qﬁj'@D it awic's) tBICES’é‘Re ) sepi%%ﬁ%r%%ra@w@*t&acé Th?n the

replac@ﬁ’\%ﬁt RRebrag et bRCRR BEdr8Ed 694 Fé?ﬁédé%enf Re&fh oTlﬂﬁefcﬁ&DT @ (1211).
That igy értzeacmgc? drﬁ:qa?;?/gt@@gg?%sﬂgqe I[gcg%Pntgru%lt bﬁ:ck II'IQO a?ul(Gelr]lgby?es comprising the
data according to the write command of the host 3 and the padding data, and then records 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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which data is to be recorded in the recording unit
bl ock, which is stored in the nenory, and pads the
invalid padding data in a | ocation beside the | ocation
at which the data is to be recorded (i.e., the rest
of the recording unit block) to create a repl acenent
recording unit block. Then, the replacenent recording
unlt block is recorded on a replacenent |ocation of
isc 100 (1211). That is, the dj riye system
loogolnakFéQ g sy eAmRFIiDe Pfforb?%@&ﬂqrhwaa'fm pn éﬁ’sﬁﬁeﬁ%’sﬁ"d a BIS
cluste€Onpri sing the data according to the wite conmmand of
the host 3 and the paddi ng data, and then records the

oo f%bﬁ%é%ﬁbtw?ﬁ ¢ Sgrahenishapin drve bls Ear s B8 Los custer
causep dddiragionmérodrrand canpdred. kaahbs setndromvditergraptt thet tBe Srror correction

capabi”guq?iq:et l?lg c?usg%q)i%cﬂ)&tefr %r?én tﬁeb@'r&{ %@{ég@%’ﬂ%@éﬁ.ﬂ% E{h(ecl’_DS cluster.

Tt
The differeatein, er{o@@@ri@ctmﬁewmyuoﬁgwetL@EFti@tell@wd the 8% pluster caused by the

randofi & FofSEéu?é‘aéﬁhéé}abé/d |ﬂfF|é h@ Rk He 1 B8 ARtkridm gh% (248, 216, 33)

omerror are conpare
code, hybilestberﬁw chygtier h@mgme*@p Iﬁ63 138t 23)1seder ApPU P?fét?ﬁ@@umbers of the

1 DS cfiRRABhd tHeYBi18Tcilshe aB! Re Ghmat Bt theSleRbth bf BRLdoBE of ’ﬂh%rBlS Reuster is

error correction capability of t ust er ?
ich BhrREHERCEAHOH e LS SR et SRR ¢ E@/ea?e ipjggrof pagrecting ability of
the BIS IcSte? bnd e i cIBtSr i€ lav Sluetrate@used. by, t he random

error occurs as illustrated in FIG 13 because the LDS

oo GRS 48y e 8 S
causeb i @ bumsteaosis @b falloers. EBSh of the tedevennds ofee BPS chistesthes 32 parity
bytes. a‘flﬂg D Bn OP# g;hgse'&nle%gﬂﬁﬂhg Elf.ll?or Of&rRf B&r@@cté:a fRrough the

ri1rs r_ertantatothe S cl uster
interleAging medimdl and erdrsr dordatipe Heiag the BIBtyte. dgpscerragion is used to

impro@elb Ierrt&.’)rrgétl ntplgﬁonlﬁ#a%CE |réb%kﬁﬁ%ﬁeé’d Bbférﬂe%o@é UBbedxahipled ¥ error

ustrated in he dif ference:%@ error
correction peat NBer @ag‘awﬁ|f@ft8yafbf3raﬁﬂref'asl'SS%W HEodg WA gnpasiter
code\nfblrdlﬁhe‘?ﬂ'or c&rRdeRR0L Mg the BEG SWVhefdaglerioB catfaction isQibeornEa'Dd&gardlng an

e codewords _of the L a
eror 9y Soc o e e Y3 HE. iR i B fpertomec
regarcﬁr@ﬁ‘V\err&Sn IVBicR Iar"positmT issidérdified bno agvaltdids notridentifiedvT regefore,
the ngsalg%tfer can9e :Qr??r%gt%d %grtégéhe'cigpdarﬁs rg}'geé vrx}‘?h ﬂh% @X&rﬁmg unlt block On

rove error corr
the otlﬁmrh‘aﬁﬁ Jaithoagh thg ai$i clngtthm‘thsehmmarlwm nuFgrer é;(aqqplp @odeword as

that of t&gi@rsm Idewglj;cig St lﬂ:{‘toolfﬁ éHor bg@? (Nltﬁlﬂ gﬁ)fndlhé Bl SodeNdrds can be

aglsst t he codewor an outer
correatatisuonsk ¢raseraopectivors settredorivgch Hawryer. ladpaxin|eras 448 recording

frame\g\ﬁgr(? he 88&&0?&& Wit LI'I% rQ rélggﬂﬁgblﬁégﬁﬁ&l g B cluslef Bsmprikes 24

It1on cannot be identifi

ed,
codevarrdss Hre Mﬁwe@ﬁlb@iﬁlgll@efﬂﬁﬁw‘é?m withig et iR glusiere F P"cﬁxalnﬁ)'e while
in theWB‘Scéhs?er aRRE Eéd%@d bl 8 Iér@&éﬁdr%b&ﬁa@é‘ﬁaﬁqmdﬁﬁbmcm isGraftin the LDS

e i SR S s B enoth ot o

in the LOSEHitdI0sutRizk ath@6kum@i 2 dnhecratthan tHeaBld, clustdrivan gl coirected.
BI S cluster has the sane parity byte nunber for each

{OOQSdeﬁw\AéO(Ea%e ?ﬁc’ 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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that of the LDS codewords, only up to 16 error bytes
wi thin each of the BI'S codewords can be corrected
because eraser correction is not performed. However, a
maxi mum of 128 recording franes can be corrected
within the recording unit block since the BI'S cluster
conprises 24 codewords, the codewords being
interleaved evenly within the BIS cluster. For

exanﬁ while in the LDS cluster, errors caused
LDS clugieg hey # dpfestivierugading e iRSh¢lestendusing dhe f&@éﬁﬂqdﬁvwée process.

ThereﬁeF&s unfédeSERY retAThg? tHEAi§ CEVeGystem i§ BRVBMSd Gh&@b @ Improving the
| onger errors that are double the length of the error

efficienqy of the digsdiMe YBtEM: such as a maxi num of 2 cm scratch,

in the BIS cluster can be corrected. [0093] The case
[0094] n AsBbelingtth eheBhrSeait Usbtioncaieberibedrabove; anrefficieady obautirive system

T T

informathat @ isvalsl datmmbludeﬂ:mareccbrélnBIUSlt Ologk tveich Iamehomdaduriﬁg disc

e [ 0
ooy ke pREUHAL LS TR oty 18 Y bl vt
that capl agtuadly be @rqcngsetdh@ aneedTdr AT FYITRAtipR capabdibeean be consequently
"nmoﬂgerefore unnecessary retrying of the disc drive
systen1|s prevent ed, thereby inproving the efficiency

e disc drive gystenl [0094 Accordlng 9 E q
I°0951pr EPR TR O S N Sy R hEgbgfied as
compLilerehdd|s ysle Bh aCdipater irdquabadcdying hediunt.i Tige @mputer readable

e RN = 5t AP S WP e VBT G oo e

by a cﬁrapmedéys@nunExadwlex:w thevberoputersreadate edrdingrmedjumiingude read-
ion, S .

oy ey ook B8N ARRER AR bRt oo o,

opticalcdata stotagaldeyice® apd cewisswavesdsinh asrdatq trar@mlgﬁlon through the Internet).

The c?ﬁ%@%‘%%ﬁ%l& iae‘cl,ﬁlka ng r?é( 1&rﬁ'&a@§ls€ RRIRHURRE dver h@ﬂ%&)ﬂé’&ﬁlpled

recor di ng/ reproduci ng
compLdersﬁysiemcﬁogb@N@e @caﬁptggrggaq?éjlqegﬁg@@ §1@regsand&3<ﬁﬁtﬁ@%p a distributed

fashioh eglia bﬁuﬁctfb‘ﬁ‘iﬁégrﬁﬂs A oRRESRIAL &bdé SahadHtEior 86cUneliiBIEing the present

onput er readable recor ne
inventiga AN 9e P MBI ARA SRR S HURd TR AU R P
inventiohglefiahter read Dby a conputer system Exanples of the
conmput er readabl e recordi ng medi um i ncl ude read- onIy

[OOQGQSﬁQ%Féh%gmg?L? %g%tg%?ﬁ% rgg%ﬂp%t%r{t Rﬁl}%a? et Arage and

descrided;iitoesyd badpmegiated by Wamesklus;:uoﬁhea@rt thet ehanoas 8y Hsinmade in this
r f
emboieBH Aol St REh e o BICE AR SR o REIRSHEn, the scoe of which
|sdam@mpﬂbmdawmnmﬂ@¢kgw@wﬁmﬁaso that the conputer
readabl e code is stored and executed in a distributed
fashion. Al so, function prograns, codes, and code
segnents for acconplishing the present invention can
be easily construed by programers skilled in the art
to which the present invention pertains.
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[ 0096] Although a few enbodi nents of the present
i nvention have been shown and described, it would be
appreci ated by those skilled in the art that changes
may be made in this enbodi ment w thout departing from
the principles and spirit of the invention, the scope
of which is defined in the clains and their
equi valents. 19 CLAIMS What is clainmed is: 1. An
optical recording nediumon which a
cLaMeecor di ng/ reproducing unit block is recorded, the
recordi ng/ reproduci ng unit block conprising: invalid
dathat igsRihédisdi sc certification; and a paddi ng

F e LA P
the redondiad/reprathicmgheitibipclsedpiding:ng the di sc certification
giﬁ}’?é}ifie aga{)l{;ﬁ'eggn gfscEQr‘ﬁf‘ d%}x;ca%l ~recording nediumor the

I “récording 'medium 2. The optica
r & paddignidemtiidr irindi¢ate kst thelinvalil@etgiininclyded in the
e AU SR OO R iSO 8 1 Ao o
portion; of the opléng! relserdingtracdivm Ok thetamdireertiealsegarding mediinidi ng
address information of the invalid data in the data
bl ock, and the padding identifier. 3. The optjcal

r%Cquj@m@alﬁggqrgwg@?ed&r@pmlqi[n meéqimthpﬁgcording!reproducing unit
block &ddedtisdi:ng/ reproducing unit block is a physical
cluster conprising; an DS (long distance) cluster;
aheaia b@"'é‘;'r(oﬁiﬂ"@tthgm?@a%%?’ %‘Hbcode) cluster, the BI'S
CariadcREs bipek 1wdicogssate taadldckf the rmtdse bloak inctlalirgy ddurdsse
) LDS cl.uster nd. a d byt.e i 14S. ._paddi ng
nforman, 1 kv dn S HRbIRK, heliPe PeacBBb e ) 27
3, wherein the padding identifier indicates padding

| ?ﬁ%tkggﬁgﬁﬁlné%\lﬁﬁ? Epélé{nhg 'wph:aggkgﬁu %trkgﬁbinéfféﬂ?édﬂcﬂ% unit

nedi unt'o arm 3, wherein ng rdentitie
block ismdihyait@d<luspaddinpgsingif or mati on for one cluster. 6. A

%D@ggeﬁ EE&HE&Bicﬂ%_’tér,eMoOdUCi ng data, the method
conESLl m%: _ recor mg@a recordi n&}/@r eproduci ng unit ’ ¢
% B (Eo7Rt it eabege htnteiminetE1S ohUstss e REor B resa (P Rzton 0
data irtPbiLDY QGterCONPE bshRY byRUAMitIhaAaha paidath identties C
certification and a padding identifier to indicate
that the invalid data is included in the

r £CORSlbtBar repsrathdehatiun bf tlaibl Hakherdifthe padding identifier indicates

padding information for two sectors.

5. The optical recording medium of claim 3, wherein the padding identifier indicates

padding information for one cluster.

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

recording a recording/reproducing unit block on a recording medium, the
recording/reproducing unit block comprising invalid data used in disc certification and a padding
identifier to indicate that the invalid data is included in the recording/reproducing unit block, the
invalid data being used during the disc certification on a portion of the recording medium or the

entire recording medium.

20



~invalid data being used during the disc certification
on a portion of the recording nediumor the entire
recording medium 20 7. The method of claim®6, wherein
the recordi ng/ reproducing unit block conprises: a
data bl ock including the invalid data; and an access
bl ock to access the data bl ock, the access bl ock
i ncludi ng address information of the invalid data in
the data bl ock, and the padding identifier. 8. The
met hod of claim®6, wherein the recording/reproducing

URi Thd hR$6dic? cRInP BYShé&aih the ldiaRiy/reaBndiSd M9 bIack ddivrises:
(long distance) cluster; and a BI'S (burst™ indicator

st Fagddgckdngluding the inygligiadacangdst er i ncl udi ng address
lbékf Qéc\f/\éha_é bﬁeﬁ &f actcﬁétt the iéigt_at tfkﬁc_klaiﬁS a@?é&ttﬂﬂog i@rtﬁjirag @Bdt hﬂ@&éd
) e which | he ing . identifier. 9. The netho
informgorepiAfin I te &) HE ORE BISRECR TP dBRITY [P di cat o5
paddi ng i nformation for two sectors. 10. The nethod
0 | ai m.8, erel.n the padding. identifier indicates, .
o of RRT Brivhat S 5 EeRdiranemou iy yiloedich Spnysical
clusteofongdrimingt 6, further conprising: perform ng disc
cgﬂﬁb%kﬁﬁéhggngg %P%?g) ing the recording/reproduci ng
uni ["oc rde

rec on the recordi ng medi um and
r @Bt thurgy ingléigagartsuberidel etasten ieddIStauster including address information of

data ir@%‘l’_ﬁﬁ QétérgQﬁd)Q‘dErinﬂgf Hlﬁé' Jérf;i?rk ﬁ%ﬁ&@ Babidify f8R@eH! NY

i um based on a resu sc certification.
12. The nmethod of claim 11, further conprising:

r §CORmBho 3 Blalni 8 [ GeréiR GRS SHIATi@RHABIURH Bated! Paddiry iRkmation
regardl ess of error correction of previously recorded

for WosRCP™Sf the recordi ng/ reproducing unit bl ock based on
the padding identifier that indicates the invalid

oithws maRos HESRE: fotreih B i e R iic ke rormaton

for oné oitdi.at el y recording data in the
recordi ng/ reproduci ng unit block w thout a
read-nodi fy-wite process in response to a data wite
ctinmhedmethod hieclaiect fdtheg corepiighitilici ng unit bl ock,
r | 9 . . |
o A s A oM s LD R pocRiigo R Bock
recordeg @0 il fegridEgreeien Ny ddat a, the net hod conpri si ng:

recording defect information of the recording/reproducing unit block on the recording

medium based on a result of the disc certification.

12. The method of claim 11, further comprising:
recording data in the recording/reproducing unit block regardless of error correction of
previously recorded data of the recording/reproducing unit block based on the padding identifier

that indicates the invalid data is included in the recording/reproducing unit block.

13. The method of claim 11, further comprising immediately recording data in the
recording/reproducing unit block without a read-modify-write process in response to a data write
command of the recording/reproducing unit block, registered in a defect block as the result of

disc certification, being recsived.
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generating an LDS (long di stance) cluster including
invalid data used in disc certification of a
recordi ng medium generating a BI'S (burst indicator
subcode) cluster by including a padding identifier,

whi ch indicates the LDS cluster is filled with the
invalid data, in a physical address block; recording
a physical cluster which conbines the LDS cluster and
the BIS cluster on the recording nediun performng
d14% A gethodiaf fepording/praduping daei thg netecdepmRrisHIg: cl ust er
r §iRiARg @ I fong RN @E) BdsBERLUAThg #Ndid 8/21Seda dfsc certification
result of the disc certification as defect information

of a regprdiNgMeUWBr di ng nedi um 15. An apparatus to
r @‘rfg_l"éiﬁwg e[BIsqb@et ifléitator Mmeocza) gﬁrsw‘r B$ iIreRIIMgI Spatidingadentifier,
. readin [ unit to read data froma recordin )
which fialgatem bbb e g IFF R el B PR R RGATiR bfR
arecomdtnga pHysigallohistertvhichosvibidestthe LD® ablisteg b tHel BI§ dusier on the
I.te a recording/reproducing unit block on the

to w .
record,,ngcna? ?'ﬂg medi um the recordi ng/reproduci ng unit bl ock
i perfonding gliscroedlficatiatdtyaeprodacing the gihggcat elusfef recatded wnaingl

ing.ldentifier to indicate that the invalid data
'ecom?§qﬁ%@?ﬁdggpin the recording/reproducing unit bl ock,

t leeordinga regultiefttae dist peytilieation as fefaet nfaenafiog@n the recording medium.
certification on a portion of the recording nedi um or
the entire recordinﬁ medi um 16. The appar at us of

c1qiAh aBpargtie iodrROERRPIPHICe A8k NG FRPPTASHT RRESIG: uni t

bh REking&ANRE USRS redd daladrdM 8 edcotdisd MEHINE dridfor wWivaddtsl on the
data; and an access bl ock to access the data bl ock,

recordingemedidas@ndy| ock i ncl udi ng address information of the
| fidrtiotindaiha td corftloethd agatinghedtiag valdb whie spradetdimg/reproducing unit
identifier. 17. The a ratus of .clai.m 15 . wher el
vk L6 e 5Pl e SRR B afie T B gt ed
in discodettificetioncaie ba;:ldirg;: idgﬂiﬁbjDS indicateythdt e dnvelld dath isinelugled in the
. .Qr. ; i .
oo Pl I R RUBSRHERO SR B 281 o
portion @3he Feestding magidmeordigrentirg jacerdiigl edivas t he paddi ng
identifier. 18. The apparatus of claim17, wherein the
paddi ng identifier indicates padding information,

t b Becarpeegtupofl ciam 1ﬁh@h%fsk51afhgfh?sfe%ﬁfdiEQfé?F}WdPPE"Q\Mﬁ'&IbgCh
comprtslgg paddi ng identifier indicates padding
a data block including the invalid data; and
an access block to access the data block, the access block including address

information of the invalid data in the data block; and the padding identifier.

17. The apparatus of claim 15, wherein the recording/reproducing unit block is a
physical cluster comprising:

an LDS (long distance) cluster; and

a BIS (burst indicator subcode) cluster, the BIS cluster indluding address information of
data in the LDS cluster; and a dummy byte which has the p'adding identifier.

18. The apparatus of claim 17, wherein the padding identifier indicates padding

information for two sectors.
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information for one cluster. 20. The apparatus of

claim 15, wherein the controlling unit perforns disc

certification by reproducing the

recordi ng/ reproduci ng unit block recorded on the

recordi ng medium and further controls the

reading/witing unit to wite defect information of

the recordi ng/ reproducing unit block on the recording

medi um based on a result of disc certification. 21.

The apparatus of claim20, wherein the controlling

uig LTS d RIS HUdiRl 7, hhsreir tRE BhdingMdbhtfReinditbies padding
_ wite data in the recording/reproducing unit block
informatignuiogPe’ SlugeT-error  correction of previously recorded

data of the recording/reproducing unit block based on

t he adding identifier that indicates the.invalid

B TSR PR 1oy e B R UP R TS0 MR S Hifg certification by
reprodaking khe RR2ordiHgepppading ust Méckabedraaeh thetesording trizeium, and further

controffgtﬁ% F?a@kdgﬂ%ﬁﬁﬁ%gﬁ&u{vm%ﬁege%g El&ogr%:aﬁor{ {;:fghe Fe%%p inrbgr/e\;lavr[oldhéilqg unit
block sretherrdéardihg epdacubaseg ans testlt ofoksonertifoatona
read-nodi fy-wite process in response to a data wite
command of the recording/reproducing unit block,
r 2hi Bhecappadratus of deiedd; whergitkthe sontrpdlingewiifurther cefitipls the

readin?%rhih%};ﬁ@{d \9@9 dQ%h’ﬂ the @Eﬁhmgﬁep@&:cinﬂhrﬁﬁﬂ@k%g&ﬁdké’s of error
ecord/reproduce data, the apparatus comprising: a
correctiemeli RIGYiows!x fergrdan datatd theggaordingserPeuaing ?@&ﬁ%ﬂ?@ed on the

paddifGRaMAME! RBicHES IR iFadi@ dafh it RIude8 Hothe re@rdimsiicpraduding unit
a controlling unit to: generate a BI'S (burst 1ndicator

block-subcode) cluster by including an LDS (long distance)
cluster, which has invalid data used in disc

certificatiqgn of the recordi di um d.a [

"5 e sty SRt Sl OF sPRrnEluR e pa LA
readingiviritieg unit thimineliately alriteddadatrethe revoadingiepicdating acitiblesiswithout a

bl ock: . control. [ Ll ' ' .
et BIEEE b P DO Ol or e B bhghoprocucing
unit bibtie rdliSeret irs & defecpdedkarsthel reseit obdise ferifigation biging received.

reproduci ng the physical cluster which is recorded on

the recording nmedium and control the reading/witing
uRd-t An apraratte tareperg (fpprogfce; 4da. dSsEPRIEAYS FAERIBION as

dg t&fingMMting ARt RAd ABta Fisn b e6idlhd BhelRE aHBor23itedata®n the
conmput er readabl e recordi ng nmedi um havi ng recorded

recordingesP8YHMadtret hod of recordi ng/ reproducing data, the
"B E6REbIGRIAItitel Nng recording a recordi ng/ reproduci ng
uni t bglge?n%iﬁate a BIS (burst indicator subcode) cluster by including an LDS (long
distance) 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;
control the reading/writing unit to write a physical cluster that combines the LDS
cluster and the BIS cluster,
perform disc certification by reproducing the physical cluster which is recorded on ‘

the recording medium; and
control the reading/writing unit to write a result of the disc certification as defect

information on the recording medium.
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on a recording nmedium the recordi ng/reproducing unit

bl ock conprising invalid data used in disc
certification and a padding identifier to indicate

that the invalid data is included in the
recordi ng/ reproduci ng unit block, the invalid data
bei ng used during the disc certification on a portion
of the recording mediumor the entire recording

medi um 25. A conputer readabl e recordi ng nedi um

havi ng recorded thereon a nethod of

recog Qérﬁﬁiﬁtéﬁ@é@&ﬁﬂ& terBrdil MedilmalBy I?&d;rcrem:rméﬂeam agnethod of

record {r}gﬁr%t@%% gata,s Tl'i(elrtlhoo(rf}llg@g"llp%télgg I?e? o&tﬁ%gu%tfp%%@ nq?rﬁgrodugng unit block

on a rédrdng mbdmmadaabieeorﬁmgm;domg:ur@mutwmkga_en@r|ahg rgaid BitSused in
e o P 35 e AL 545 LS g v

recordir@/rfepﬂoﬂedngwmlhblbcﬁe thenwedliddiatiatiedng usedaluphy Sieatdc @ddicatsm on a
co ' . i ch conbi nes
portion ?ﬁﬁ?_ %Or i Hﬂg g‘nog ﬂ?%é'ﬂ-ﬁ% @08 ﬁbﬁ%g&bﬁrﬁmt he conputer

readabl e recordi ng medi um perform ng disc

Cay LA Eérg&}tg%ﬁg’éblé Pé&Bmﬁ%Qtﬂuﬁlh\%wHBYﬁowd therdsh grmethod of

record onput €r readabl e”recordi ng nedi um
recordigifepredueiog Aafadhe awiad eMAMEBYdi sc certification as

d&éﬂ%%tlnb b Q.rlj@(tldr%rbls%hdeh BluSeRPUiL8hg iR aMeHALE uséLipQigd daglification
tical recording nmedi umon which a

OfmeP@E@ﬁﬂr%@??@%Fﬁﬂﬁwﬁh@eﬂHmt block is recorded, the
r&Q‘@FéillnﬁWBIS%@GM%IBQOH@HCO@& Qﬁléteﬁ@mcllﬁilng@. pa&lﬂlng identifier,

i cat
which {rigeiea i P8 o REs e WG o YAt ) & phibidalSadtog biodk
dl@b@'db@ldW@Yéﬁdl&ﬂbmrwm abinginesdand LDS chsstenand 2. BiSinhuster on the
record fﬁ% d| um of claim?26, wherein the
gy

Complfq%cfﬁe%ib& reggrrgmgl Wsingle bit in the
r e forminggfiscegertidatiinriy repiodudingibie. phegcal Thisteppicprdgr on the

comthgr ,ggggbn@rqu,%lnglu,ﬁln tcﬂqe% wherein the indicator

recordi ng/ reproducji ng unit
bnegcndmgamsulh@rtbgﬁ@g cerifieative ag defact iNPERFHen;athe Computer readable

dﬁﬁgﬁé g two sectors of the recording/reproducing
it ﬂ?ock 29. The opti cal recordi ng medi um of claim

26, wherein the indicator indicates invalid 24 data

| 4. OArliTBétic‘énreE:@@ﬁﬁdhétﬁbrﬂﬁn eVhidhrLrecbrdBigfeprofiudidteunit block is
recordin /re CJng gghl bl ock. 30. The optica
recorded e 489 ugna&p bEOMBYHI%i n the indicator is

P&EOMUEEHr tmlnaxﬁatealmaﬁGIldDHmaks iatlutidrbin the recording/reproducing unit

recordin roduci n | 2 v\% 1. The opti cal

block, F'éec'g?’% ‘%teh@% F#%Td CH'I"HE M2 b tlrogl n the indicator is
provided in a
27. The optical recording medium of claim 26, wherein the indicator comprises a single

bit in the recording/reproducing unit block.
28. The optical recording medium of claim 26, wherein the indicator comprises two bits
in the recording/reproducing unit block, and indicates invalid data information regarding two

sectors of the recording/reproducing unit block.

29. The optical recording medium of claim 26, wherein the indicator indicates invalid
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dummy byte in the recordi ng/reproduci ng unit bl ock.
32. A nethod of recording data in a recording unit
bl ock, the nethod conprising: determ ning whether
invalid data exists in the recording unit block by
eval uating an indicator in the recording unit bl ock;
and recording the data in the recording unit bl ock,
regardl ess of an outcone of error correction of the
_recording unit block, in response to the indicator
data infermagian resgrdineen erfie clysigr Pithe sacerdinglieptasiuring ik block.
recording unit block. 33. A nethod of disc
certjfication of a recordj di um . the. nmet hod N
e SBedting Fisciny husten 3 wimieln e STEar i provided in an
access blget ofthél edoaidinyi@prddting uainbioaikdi cat or to the recording
unit block to indicate that the recording unit bl ock
includes the invalid data. 34. A nethod of reproducing
datt. arfer aptical reerdingl megivmoft cldindslk wberean the dalicdtands provided in a

i / LShNg: , recognizing an
dummpﬁglﬁgﬁhgrrggoﬁg@?fa%ggqu% h@'t?ﬂe%girdi ng unit bl ock; and

determ ning whether invalid data exists in the

ir%j%gliteg%dngEécomi@C&t§W§F£B%gt®it%I6@!_t‘HS nﬁgthoc; c!b‘?nprising:
determining whether invalid data exists in the recording unit block by evaluating an
indicator in the recording unit block; and
recording the data in the recording unit biock, regardless of an outcome of error
correction of the recording unit block, in response to the indicator indicating that the invalid data

exists in the recording unit block.

33. A method of disc certification of a recording medium, the method comprising:
filling a recording unit block with invalid data; and
adding an indicator to the recording unit block to indicate that the recording unit block

includes the invalid data.

34. A method of reprbducing data from a recording unit block on a recording medium,
the method comprising:

recognizing an indicator provided in the recording unit block; and

determining whether invalid data exists in the recording unit block according to a value of

the indicator.
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