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[ 0001] This application clains the benefit of Korean Patent
Application No. 10-2004- 36642, filed on May 22, 2004, in the Korean

Intell %%F%@QMTQ“ ce, the disclosure of which is

i ncorporated hereininits entirety by reference. BACKGROUND OF THE
| NVENTI ON 1. Fi §bfical RECORPINIMER MOQWARAF“LPSRWW oERNti on

relates to ﬁE@bﬁﬁrN@R &W@Iﬁgr cﬁ% HERBON G@llEgE D EBRBUNIERY
medi um ERECORPNGVEDIIAS ORI RA ﬁPPEFE\*@IR'ﬂBTHé‘i\ETHOD
t hereon/t ere rom an corrputer readabl e recordi ng medi um storing
a programto erformthe nmet Derrsl| ription of the Related Art

[ 0003] GRp{eoP 'EEER%-BQRE&NE@&PB&M (§N§ata from an information
storage nedi um such as a hard disc (HD), a conpact disc (CD), or a
di gi t al[o0odn s aThib epmicam)r(cw&))s thiesbepefitf af iKoeshni Fatert g pplatioruo.t19-2001e366 42,

exap SO 24 280 b Kok e S FRREY PRIckhb B8R Menis 1

an er r ancogmrated herem |bit@ekt|retgbamfemtze an error generated when
recording or reproducing data. [0004] Wen only 4 Kbytes of a 64

Kbyt es @G%R@QQDW Qe ”@V@,q N € recorded, the rest of the error

correctio | oc that is, e remai ning 60 Kbytes, is filled with

invalid val lzl?%e‘i&@ﬂhéﬁw@ﬂtfbn [ 0005] When a disc drive reads the error
correction block with only a portion of the block having valid data,
and t hqmrmr f Dﬁérpreeéﬁtmveﬁmnrreateiscm atcmscr aw, ﬁﬁh@ﬁam&lﬂar@r foQin dptitdl eedordimy

bl ock entire error. cor i det ned

ncor + SUREHY AP TEARERTE! PRnar i B e oo 2y
dat a canmptitebeadalsle esioeting @ediomtdminga progiemvtotpdﬁonmmbmhtmtgi.t he 4
Kbytes of valid data can be corrected. The disc drive cannot

di sti ngui sh2whlestriptian of ibe ReftetedeAtor correction block is filled with
valid data and which part of the error correction block is filled

wi th ile8031i dReearding dateroaf orreprogduengidaia frgm; g infsmplivmeiogge gredium such as

corr ectap Hid Bisc (Fﬂﬁf Q%Hﬁnbh&'&hs@@éb? or Qrd:gntglr\fe%%félbﬁécy(Df\ﬁDj'%] ﬂeﬁ%ﬁ’néchﬁ r@jLﬂé?r
correction block, even if a par e error correction block ha

valid dafs, Theins grq gsee ‘~E5‘5 @@P@ Wd'?p'@HP‘S}"QAH‘fé‘i‘P]‘PCé‘ﬁr 68 l?é?rﬁ@e(?é?‘& but
al so whedbraing akit BBciOsH e Aprokucing unit block is an error correction block to correct an error

generated when recording or reproducing data.

[0004] When only 4 Kbytes of a 64 Kbytes error correction block are recorded, the rest of the
error correction block, that is, the remaining 60 Kbytes, is filled with invalid values such as 00h.

[0005] When a disc drive reads the error correction block with only a portion 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 inciuding 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



30 March 2007 adding data. [0006] U.S. Patent No. 6,367,049
(hereinafter referred to as "interleaving encoding") disclog8gadh 2007
nmet hod of encodi ng data using an interleaving nethod. The
"interleaving encoding” 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 Wen reproducing data, the
"Bl S bladéikg data. error corrected first, and then the "LDS bl ock" is
error corrected. Referring to FIG 1, the "interleaving encodi ng"
will ef |
repr esioc{brs | oy\)éoﬁ S%RE%Q\%S 7[%%3@%%%“&9 & %%ﬁp@%@e}akﬂg encOdmc? )
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shown) n'ft%v@élx%r@ﬂiés é}r"m@,rbkﬂo@phﬁcmm Aot oiél afladeis Bibl dRlIRaihg Adess
e ata bl oc

each havin user data forns a

ar r ang@éts; m asremrm@@hqum aaﬁawemrecqrmemNél%hen r&pwoéh@n@ﬁ%t@éh@@@mmr IS
bl ock L3} §orrefc%rf?éi 4N tREINBYL B2 bReki$ ¥rr6r@8§e&t@d t Refeftiigdo Pl@akind2.

Then, the LDS block 13 Is arranged in 152 colunmms and 496 rows,
forni ng'"&"n‘e@ﬂﬁ‘%‘?m@@'ﬂﬁe‘&'ﬂ'|bﬂé’”efb’ serted) cl uster 14. The ECC cluster
14 is dispersed to fill sections of a physical cluster block 20

| abel eqode@f. FIGOR]a sd@maat repdsbeBfiornoith apnédtdhaldastbod &5 icendivirgd by a
recordin stemis arranged in 32*18 bytes. A physical address 16,
rel at e&”?%f%/g'physi cal location of data on a nmedium is arranged in
16*9 bytes. The | ogical address and control data 15 and the physi cal
addr es40008] aReferingie R 1t wsel datan 1A mecrived Srombd smkcel (hotwawnR quahcisumtmast or

30 t. 7
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ar r angeldta hiock 18laapbesingi04 rolummeiang 236 sayrsu ivext. griengidistanes b DSThlecisl Is
cl ust el gibg ad |h§@§ §ﬁ’t9 réWs folthd détﬁ%idcﬁ% Pherd, iR |Hf§’ BloCidh 3 f%'dﬁ%hé‘éd in

bl ock 20 abel e é! roni zi ng roup one col um
added t182cplEmphpad 436 r%‘ISu eing [N GER" qurecwmc@wli%a AlHstgr 11‘55-”1?05%3 *

496 1 QuBtePh 4 id\spRlnaeRith Al s&dtibnd 6a Bryarkl cildter BlocRROAMBIAECRt 2 by
|nterleaV|ng error correction ability is inproved. [0010] Wen

roa um0ebel & Pl e ol ot Y 15 KTt RGRTe v Amah Sdided
r ecor di32uyl auskdss A Wernaladdfessn 8 relatedito mmbgisical locafi@r ofedangl  me8Rm, is

SO Srghle b BT 0 SR AREISH nEP e
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18 is arranged in a BIS cluster 19 having 3 columns and 496 rows. The BIS cluster 19 is
dispersed to fill sections of the physical cluster block 20 labeled BIS. A synchronizing bit group
of one column is added to the physical cluster block 20, thereby forming 155 columns * 496
rows of the physical cluster block 20. By arranging data by interleaving, error correction ability

is improved.

[0010] When recording data on a disc that is a recordable information storage medium, a
drive system records data in cluster units, which 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 muliiple of 32, and then records the data.



30 March 2007 [0011] Also, even when adding data or updating data to
an already recorded cluster when recording a portion of a @Q#fHEh 2007
(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 froma disc
21, and stores the cluster in an internal nmenory. Then, after the
cl ust ef[0014] erAlew, evon wher edijmg theda UG data itmamhii‘&aldy omioaddd$lusterb¢|en

dded
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data w on ysi ca | ust er

does nde thesler Iﬁem@*rt?@trecte%dfﬂe iBsectarf | |Ir1 T whieh fete Griade a@lﬁe@ﬁr cRoelaER | ve
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cluster has a defect reproduci ng the cluster inthe recordab
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updat i ageaidib@td @cdaﬁigeleefderest ihanademht matgupd rfermfla&tdrdhaelauﬁf@t whena dat a
structure t er|l egvi.ng.encodi ng" et ho Wi |

Gescri puodfgdbetUter M TorBRbR TR AR Aeref FiaaRir. B aniBanes regpring
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in an “Intérna error Correcting a
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added or updated cannot be repro dthus data that is to be
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the rest of the 16 sectors B

esi des th? 16 sectors (%\J/g dat a i
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aCCcess e Cl,u er 1 n aln a retr.l re uc
B it Bodbd bt Batidss e 38 AR FRER o8ty Bl Sl b figst oot
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if the rlvess Nnows evaldlt
the 16 oétheﬂﬁrssctb@sbeaeiss theet Blﬁcmnnowmch dataisite he dddexd wrsJDﬁ@tedeTb@rdbCB o
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data to or update t data I n sectors in whic data is
added @ﬁcwp@mm@lumew ndhe disa@paig ant estdes reerodydicangriransmbs an pirpnymesspgg to

r epr odu{okOfthe cluster cannot be reproduced despite the retry. Consequently, in such situations,

the drive system is needlessly operated.

[0013] In the above situation, if the drive system knows the validity of the data of the rest of
the 16 sectors besides the 16 sectors in which data is to be added or updated, and that the data
is invalid, the drive system can add new data to or update the data in the 16 sectors in which
data is to be added or updated without having the drive system unnecessarily retry reproduction
or transmit an error message 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 system to error process the



or transmt an error message to the host. However, the validity of
the rest of the 16 sectors cannot be known, and thus there apggafcied?
possibility for the drive systemto error process the 3 30 March 2007
rest of the 16 sectors. As a result, error-correcting capability
decreases. [0014] Meanwhile, the drive system perforns disc
certification to exam ne whether the disc has a defect. The disc
cert i f resadf tba 16 sedtorseXamiresultwbredrierrettingroapatslitadeséasss. i n a cl uster by
the drive system padding an entire cluster by a predeterm ned val ue
(00h O E’Q) M@Wﬁll%Qhé Bﬁ'\/e Et'e ﬁ‘f’u?ﬁlsc E@rﬁﬁ’c.raq g)é}a}n Hé?l’ibr%e dlsc
cluste th IS to be certi en repro u0|n cluster.

Thi s i bas adelegl The dissfoedifi cajloatlaﬁ@ ecxamm véhether ¢hete b@ eqtﬁeacluster by the

i ni ti alyhzadys @i Qiqdﬁrlaeanfésn% &ty ata}@detgﬂnﬁﬁed \Fa‘HJer(QOIlm 33 d%nﬁlﬁﬁ &fthe

st at us of t'he ent Initialization isc to use
t he di §6ve $ysiom, rerordinga iocmnwi aLP;lHSFﬁj thahés ta|b§<98rt'69d t86d|ﬂ@9&'rrﬁpradwém%@f—’

st at us cRbtef THM kit6 I6bAT a BB s¥tld & aHTn@ didteat till iifialBesh orarsigide tol ude the
addi ti on the drive system updates defect information of the cluster

by re b rentpapa defestpates B srire dise o1 3 Eapitighratipnelisg g 15 s the e
iRI :c ust frainehe Staf YWMIE 0&ah@ﬂ@ldusns§bheqb3a8ﬁ adiefet 68106 of 4 ;p‘mmam aréé)ﬁﬂafé]gusmg the
eferrin n a,disc conprisin l.ead-in area a
fiat o a5 9N hecpd. In Padibrote e S/ UBates Betefl sSiaan ohhF Bushepd

ar ea 3Zeflettirighthe ehsalts &Qhé Serfuﬁolah@d with, for exanple, 110.11 [0017]
After certifying the disc 30 to detect a defect status of a portion

of t heﬁd%%ff@ao{, iIIFB%éeseQEAJVSn ﬁ'nﬁﬁ’agtﬂod B?tﬁscdée!rt\l{fﬁaﬁ tem knOWS. that an

area t Is an a en area an RF signal
when tr g to wite data in the area that is ce_rtlfled, since at
| east {46k dAefermiag tq BIG. 8avhantg der 3Q carpprigingelggd-lirarea dh afatyarea 32, and

Ther ef Qlgd- M araaAdi Berifdd, tHadkeHkild Ghtd Srep Rt e d.mmf@é@mﬁq fdR@kim@E, a
cluster corrpr|5| ng 32 sectors, to an already witten cl uster, a

read-moHi fy-write process is needed. In the read-nodify- vvrlte
process, when reading the disc 30, the drive systemreads data in

the r e@tlmdj NOAfeE REMEAHY tﬁ@ dis0 B0 tCdeiedt @rdeddttlstafueioé s pbhien daiha dise 30he the
i nt erna

, d S ¢l
e LDEMIPGEEQD: 18 YBys Sl 4r5F el R sk e fls e fterigba by
error eanRFedtgretivhédieyingitwriié datadn thé ssexcthet is capified, sinceat lehs thibarsa tabiss
t b . t t i
to be SHEeH Sen BARLARER A RR Bl bAdh &g FIPeRhd BaebRe vhRAtart 3
syst emparoba clestees:nnmelrxglazwehora, to arh@re@ids oriden elnglen atrgddeyodify-write process

d
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THE | N¢&m thg recording eproducmg unlt cluster and stares the data in the mternal memaory, and
after error correcting the BIS cluster first, the LDS cluster is error corrected. If the LDS cluster
cannot be error corrected, the rest of the 16 sectors apart from the 16 sectors to be added or
updated cannot be reproduced, and so the data that is to be added or updated cannot be
written. Therefore, the drive system re-accesses the cluster in the disc 30 and retries
reproduction, or transmits an error message to the host if the cluster cannot be reproduced even
after the second try.

SUMMARY OF THE INVENTION

[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



[ 0018] The present invention provides an optical recording nedium an
apparatus and a method of recording/reproduci ng the nmedi umzodpfee007
conput er readable recording nmedium 4 30 March 2007 storing a
programto performthe nethod, 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 certification, and error
cor r ectiofing & @pakan td perfosm itmpmethed,. by[viddOdn Wdeicéssaryalpeesipe of 3 deveddystem
advant t.he i | ik forth | ol ;
Gesor | Y BB REKAS e el B ilos (R Eiskng Bidpibck B8 oy a isc
descr i perifeatiomrandwyrobenriestemegability ipimmeevede of the invention. [0020]
According to an aspect of the present invention, there is provided an

optic agor(ggf or Aq]dp[g,nawg%ggagg.;moeé%v Rafed GUN ﬂi/é}g/oﬁ ﬁ@ft%%é@ kM@ v PArt inth@ck

is recorded. The recording/reproducing unit block includes invalid
dat a udgessriplipraviyen tolows ands it et WilldisopbXioga framribe deRsApton; er maybe legined ity

that  bhRuidIMIhd Hvélba 1S included in the recording/reproducing unit
bl ock, the invalid data being used during the disc certification on

ti f th tical i di . he, i i.cal .
D oL S e SR A e 3
conpr i seedainlen @hibh acécordicd/teprovgcing enit bivel is decotiddda The decondiag epesiubhgck
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i dent i thednvalifl de233 inflded ipdbe cicngliinugpproducnggnitiiedk, thiedrojalidresta being used
Doyt * BlyfeHE RE CERABAAS bR ePrioof el 8o0lef e ibaifi BF b e A it

addr essecortfing medivon of data in the LDS cluster, and a dummy byte
whi ch has the padding identifier. [0023] The padding identifier may

i ndi Cattﬁazﬁgdde’égreE&Emgz!ﬂ@&réminngInit%Ib%kﬁ{ayfcmpﬁgé?é QA bidRk ifcRidingR€invalid
cluster. [0024] According to another aspect of th resent invention,

t here Matagnd@n@seess bipck i accses thﬁ&@@*&i?%ﬂm@@ﬁ%ﬁﬁa? meytincludaRddmRse hod

i ncl udifétnaliee Srthé Mald dRELRItEE D&A bRRK A BHet@dting idehtiftek on a
recordi ng nmedium the recording/reproducing unit bl ock conprising

| cad22h o e TioaPeriSu gt o i o 3 S RE SR cbiBing 4 Bho' ©
r ecor ddistghce (LIS} whistey and a thutst mdicator behcode 3|18 icldstera Tihe B clustedmdyinchuge
the di ificati : . , i h
ent i v LSS ikl S et oY S8 Qo 4 Ermb W AlG, PR Bind "
per f or identifiedi sc certification by reproducing the

[0023] The padding identifier may indicate padding information for one or two sectors, or for

one cluster.

[0024] According to another aspect of the present invention, there is provided a method of
recording/reproducing data, the method including: 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.

[0025] 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 result



recordi ng/ reproduci ng unit bl ock recorded on the recordi ng medi um

and recordi ng defect information of the recordlng/reproducg@gmygﬁgooy
bl ock on the recordi ng nmedi um based on a result 5 30 March 2007 of
the disc certification. [0026] The nethod may further include:
recording data in the recording/reproducing unit. block regardl ess of
error correction of previously recorded data of the

r ecor diohtherdisarcedificativg. unit bl ock based on the padding identifier

that indicates the invalid data is included in the

recordi i | -

| et ugd00e] TERREE00 il btk AEle A8 R kP

uni t blbisck radardienstof grrpretmremm quramque:kv regosdasicdaty of th%@ﬁ@@@'@frﬁ@ms{um gnit
wite I iysd ered in
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[ 0028] reerdinglieptpdusing Hoit blegk-aspect of the present invention, there is
provided a nmethod of recording/reproducing data, the nethod
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a phy5|d \% u% whi ch co(fbl nes the LDS cluster and the BIS cl uster
on t he 4EEEHEP BnﬁgWEUﬁfmﬁ% forming disc certification by reproducing

t he physical cluster recorded on the recording nedium and recording
a resull®028] tAeodiistocaothef asneci othapresestt dwentidnntheramiaprayidedm method of
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I nvent1 on e1ls rovid an appara re roduce ata
the appateased in dies fwgtloraofraeramrﬁtgg\qumrrn@euwatmq @Blse%l@ﬁterahyanqlwdwﬁ a

r ecor dighgyifg feHMeR P indMEdib Shd D Qiktdrieri Ife@@@tﬁ%@ﬂvé‘fﬁ@akﬁﬁn @B@sﬁeal
controlling unit to control the reading/witing unit

to
r ecor di2ABrERe Bloskl ieFHnaA thsm%@ustehwm'%cqmm%thﬁ@D%wstﬁhan@ HLg BIS cluster
recor dighghd RRbRIMYGhEGurH gieﬁfohﬁlﬁg Kist: B6itishtiog by Fepaddudmgmeapnysieél diisteti SC

certificatio tifier to ica alid
Cotn | sSetiadlhyafS kol e B%@fwgr/ep%rﬁws@uﬁﬂﬂboq S Bleatian as dBE

i nval i dhfekadzdioloh gk re6@ding widdngn.t he di sc certification on a portion of
the recording mediumor the entire recording nmedium [0030]

Accor di 0 anot n
pr ovi dé@gzagﬁu ap ccgrra %toaan,EB%%Fr‘e Oercgnﬂ“?hep ér%ge%gin\) Ht}lo% {heﬁ@ls g‘&vgd;e%ténsapparatus
i ncl udﬂm@aoaﬂremduwgdam ithe agpagaius lnclgdlnealreaamalwmt!mwrat tow@a;bqiah figm a

medi um, ang; é m‘é/EHne ofdr Qurftdadtl 6 HREBESHIAG BRI Fhd Aol R i kbiteb!

unit to gene
the readlnglwntmg unit to write a recording/reproducing unit block on the recording medium, the

recordingfreproducing unit block including 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.

[0030] According to another aspect of the present invention, 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 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, controls the reading/writing unit to write a physical



a BIS cluster by including an LDS cluster, which has invalid data
used in disc certification of the recordlng medi um and a g@q@%g92007
identifier, which indicates that the LDS cluster is filled with 't
invalid data, in a physical address bl ock, controls the
reading/witing unit to wite a physical 6 30 March 2007 cluster
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i nval i &" r&trgc%g'ggirr\e "“H-sc certification of the computer readable

recordi ng medi um generating a BI'S cluster by including a padding
i denti fl0@82] whAcandinghthi avathesaspest ¢fIB: pleastténventionf ihefeeid pravidedtehrmputer
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repr Odlb?'{Hég:po‘ﬁte?Péé?lbﬁl@lrecoﬂlhbshgﬂlufneﬁéﬁéﬂﬁ fg%lé%sfé?'ﬁptlﬁcﬁfdl fgeaaﬂﬁimn@

recording nmedium and recording a result o disc “certification

as def egantifigrs ‘G}lﬂlﬁ%tnﬂ@ﬁteé he l@ elevtpuie diled witluthp Invalikda.dn aghisien! andress
BRI EF Dieferiebdry acaﬁyJ it clasRYWhish cb%%& thENE=EcI a6t Hid tﬁé By clﬁﬁ@ﬁ:ﬁﬂﬁe

and advant ages o i nvention w econe apparent
readi | foaﬁﬁﬁ%éaqa&ﬁ@a reGoEtRgG Medivm P%mrwgcﬂéﬁgéﬁrfﬁg 4R béif’eﬁfrﬂ ucing the physical

enbodi rRRtR redofdedivni the compUteTehdadie ﬂébtbrhmbhﬁecﬁﬂﬂ@ﬂiﬁ&é’t}drdﬂ@g diresuitngthealisc
whi ch: FI i iC r resent atio a convenqr.l onal net hod

o seitiabn e SRR AR da R SoTpye: i e BROeTEufa

"read-nmodify-wite" nmethod; FIG 3 illustrates a conventional nethod
of di sEBRIEFDESGRIPTION OF THE DRAWINGS

[0033] These and/or other aspects and advantages of the invention will become apparent
and more readily appreciated from the following description of the embodiments, taken in

conjunction with the accompanying drawings of which:

FIG. 1 is a schematic representation of a conventional method of interleaving encoding;

FIG. 2 illustrates a conventional “read-modify-write” method;

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 ceriification according to an embodiment of the present invention;



FIG 4 illustrates a recording unit block to which a paddi ng
identifier is inserted during disc certification according

enbodi nent of the present invention; FIG 5 illustrates a ré%ﬁ“%ﬁhf?ﬂ}
unit block to which a padding i dentifier is inserted during disc
certification according to an enbodi nent of the present invention; 7
30 March 2007 FIG 6 is areference diagramillustrating a structure
of a burst FIGlieeas m’fer%h&mmdﬁamBILS)ratDigJ@Istﬁjctdﬁawfmgursaddibmg' subbeden@ig)on

i t h
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is a structural ot agram &P sec ustrate
havi ng |rf:ﬁ@m‘dilqgoﬂ twbcsectaltsum detail awmdm@toem embadiroerit bf the prasdntrigvangorin

enbodi ment )ar etshg g{rg&&aitd.g@gm%% si&dl gecté’r.f|®tr§teaa‘1bﬁ@%|hgwﬁ¢ quoqﬂ,{ance)f

a recording pro ucrn rat us cor to an enbodi nen
pr esentnformadion bfcmclusﬁe@n d@tali pecosdinig tosr erdbtu@ﬁqmowetpr@ent invention;

recording/r gng@%ls %E\%rﬁ%@%f&@#&*ﬁ? ofd refch@ingteplolRinglapparat@ &dcOMiifg 85k

illustratin ertormng disc certification according to
an enb@mbﬁé'ﬁtenb‘i’ftt‘%@reﬁ‘?'&éfé’ﬁf't'qrhvent| on; FIG 12 is a flow chart

i I'lustrating)@ 10%@9&ama.awah{¢fmme ﬁé@b@ldgne@roamabpamwufml@Isock af ter
di sc certlflcatlon accor ELﬁgto an enbodi nent

i nvention; & 1Eis@ flowschast iisyatinga pstied of Hﬁj’f%ﬁﬂf"@r Fl@e?qogrgccordmg to
capabi lahteynbefinmnt @mge picsémneen(dd)S) cluster and a BIS cluster.

DETAI LED DESCRI | VE Ref erence. W
made §n cot BIG 120 3 He Bratb I 2Eehn SIoHe S VORng o782 5 eaieind yry 5K gt
%arrp! el&lc@Ertmbdtm? aataeding taust dElﬂJlbcﬁiifner:cft of tie presotipeenyiongardr awi ngs,

erein |i erence nuneral s refer - e
t hr oughout . %ﬁegé%B@Ip rﬁré:n'fnga”nrg SIRESATTD eg Cé%@"@#ﬁr@@rﬂ%&%&%% bflg?t%r
t he pr ese¢ntBlSoluetet.i on by referring to the figures. [0035] To sol ve
the previously nentioned problem and/or other possible problens, a
paddi ng identifier indicating that invalid data is included in a

recor digpgra rEIj Déééﬁgg-[liéNrcﬁilﬁqégﬂABébimg ecording unit bl ock when
recordi ng t e recording unit block in disc for disc certification.

By including the padding identifier in the recordi | ock, data

I ng unit
can be P&, d%ﬁefeﬁP%W@[H‘W made,@-detrdite {represest ?JT‘B‘E‘E@@E“S 8(/@?[ Presephe
error GRehfisH, edmmés bfvehidresrofikstigied i the BEsaBipand@Rg drawings, wherein like

reference numerals refer to the like elements throughout. The embodiments are described

below in order to explain the present invention by referring to the figures.

[0035] To solve the previously mentioned problem, andfor other possible problems, a
padding identifier indicating that invalid data is included in a recording unit block is recorded in
the recording unit block when recording the recording unit block in 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



unsuccessful, by checking the padding identifier in the recording
uni t bl ock and determning whether invalid data is includedqyiyrdd¥no7
recording unit block when recording data in the recording unit

bl ock. Although the recording unit block will be mainly described

bel ow, the same applies to a reproducing unit block. [0036] First, a
recording unit block in which a padding identifier, which is witten
on a dinsérted whenSepdmibg alsc 28fiflcatibn s4lirtdeatbsuited. per f or m ng di sc
certification will be described. [0037] FIG 4 illustrates a

recor dj nidg ~b
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in which data is witten when performng disc certification,

i ncl udegysd) datdeRhedritla,ithe mb%g um%idcﬂ 46% @vhtc‘ﬁ o%taqg ew.ne@wﬂe@n
access bl ock 42 to access the | ock . In

exanp! eerfarmingtdisercedification @cluﬂes ) H@a bif’ﬁ{? &ﬂ |'ruwwafﬂ wvglﬁiaﬁa’fq s 5&%4 @Bd 2R

the dabegcelt Bk 44td fecbdd M8 UERIR theddata 9@&1« 41. bHthd Seniphidbdtdtedadt fIG afthe
al so be "FFh" or another different valu Eégga#EThe aqceﬁaleo

i ncl uderya'adof&ﬂi%%t PR PRt Blosk 4 fedypirate "Ry the ipyalid datgcan alto

and t hee rrad ongndtiske Rifietdrevaldd to i ndicate that the data in the data
block 41 is invalid. Wien a drive system accesses the recording unit

bl ock d t.h i

ani ¢ bieel s By B aoha R o3 b0t 85 o fET5E b 4
checki agd tHeepapdldgl idegtifier dé i inflicate thiat the cd}a@alm\]th@ﬁﬁsa bfock [t LﬁsWaiitie;W hen a
repr Odﬂgvd;%rsfém écic%ls&gfhé%c&% n‘@/{ﬂnﬁ% 2k B8YHL B dé %E{EH bk tlﬁ% teSdata i inth

i nserte i'sc cer |ca I'on ‘accor an e I ment

t he pr esserding uwtémqkelﬁ is inyaloidw]firstesasing the a@@SFb@k 42 ap¢hehecking Mdﬁgﬂg
unit blpckspQq in which data is witten when performng the disc
certlflcatlon i ncludes a data block 51 in which invalid data is
stored and an_access block 52 to access the data%ff t he bl ock

| n[Q048] oxFR{fp? Bustratess Ferfasicing upif blocks50 foryhich) 3 pagding igept el‘t i is

St or edll‘iS@l’téCh@ergtﬂQe fbosdttiffehtibrbadcoldirif th ah @ehbadgimentsf the Brésefithidventioral i d
data can also "OCOh" or another different val ue [ 0042] The access

b1 ook TS iER08 BEEE R gt iR g i oy 50 i wEh BelBis bBE M o 1
t he dabarfdn+rmtg<th5 flist sertifisedibn,dnclifesa dateblock Vi vd*wtttevalladebss stererdhand an

reprodygldag phitk b bl Sksofle dhflrid iffa BS! & & BantdighiudiRfediAto. Sline

€ reproduci ng IS I nva I nNg t e access
bI ock malamljat@ﬂ@tlmstpged inghe gaid dagly Sit mHMatlﬁtegiﬁasSEFh " But the invalid data can

also be "00h" or another different value.

[0042] The access block 52 includes address information 53 of the data of the data block 51,
and the padding identifier 54 to indicate that the data in the data block 51 is invalid. When the
drive system accesses the reproducing unit block 50, the drive system learns that the data in
the reproducing unit block 50 is invalid by first reading the access block 52 and checking the
padding identifier 54.

[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.

[06044] 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.



[0043] An exanple in which a padding identifier is applied in a

physi cal cluster conprising a |ong distance (LDS) cluster %@qf% h 2007
burst indicator subcode (BIS) cluster will now be descri bed 6

FIG 6 is a reference diagramillustrating a structure of a BIS
cluster 60 having padding information inserted therein according to
an enbodi rent of the present invention. 9 30 March 2007 [0045] The
dat a s{go4s) Ur'Ehei ddtasthuchire dlubtfatéd B FI6. 6 is adexamplem &hich thehpaeibing hdentifier
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an %g?rhﬁeff&rthé %vﬁﬂ?ﬁ(&%f%&ﬁlgm Btﬁé(ﬁeéérg‘ir%nﬁcﬂe present invention.
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portion of, or the entjret user . data that forns _an ECC clu

for di 5@4@& t flhopgl netllustrg d-p'aﬂfﬂfp ﬁi@tal Iﬂp%qlq?gtlntgﬁ pompaf:, qrghe entlrety o user

i Rf or wwltataqnatq&nts% E@@@lubt@r fhatiRe ﬁérﬁflctdﬁﬁﬁr Tlﬁﬂpadatr(géﬁoﬁﬁﬁ’tibh Ouier isa

physi ca ress r e er t

Do or Mg AJOR e VA ot SRePd i BB HotySat RS eA R e e
regar diBigclustet 0.2l of 16 physical sectors, from physical sector 0O
through 15. Information regarding each of the physical sectors is in

9 byte at . i. .
B
paddi ng totaf erwmhwcal (saqtonaniﬂom pbyeu@d;_semor Quiaroiugly 185 Infarmation egaring each of
physi cale ﬂﬁfé%ﬁlge@ P@Eﬁ?g gﬁl@s I%L%d Hell ﬁrn?%%fdﬁﬁ'@g{ar&uﬁ’&@ém tl@?—ﬁpl@sﬂbl%%ctors
within us er ySi Cal _sect or_ nunbers

conpr i sﬁqhglea Atpytes of aedragriptessation et ﬁﬁtﬁoéﬁac@mgdn@ﬂmatmmﬁﬁwww Bytesgien

recor dipagy @8t Fnas tﬁﬁ)ﬁ}él&ﬂ ’se&ttﬂlemﬂl%e'i‘s b gae@feclfbtedordédon & disewithin
code and stored Wi th he BI'S cluster 60. [0048] The address

i nf or mig BIY Bigréd e%ﬁhé)é the-phyeigpl sestoppumbers PRI e AAsideess
sector mforTrrmﬁoﬁBthdlg dumwm lWﬁer@fécbr@Im GRtLsn me@tscdmteaatans 8ncoded into a

corres di al nyal and the parity 65
i ndi caﬁgsq-’ ?%%\93\%}35%3?@'68@# gr‘clllﬁﬁrsbct t he addr egs i m¥0r mati on 63

or the corresponding padding information 64. [0049] The paddi ng
i nf or ng0048h 67haviddredsdanidasation 168 dhdicatesameaddiedsaiof awbiréspoeflieg ehysécat sector,

FI GS. zhe Min%‘information 64 indicates that data in a corresponding physicai sector is invalid, and
the parity 65 indicates a parity value to error correct the address information 63 or the

corresponding padding information 64.

[0049] The padding information 64 will be described in more detail with reference to FIGS. 7
and 8.

[0050] FIG. 7 is a structural diagram of one of the physical sectors 0 through 15 illustrated in
FIG. 8, 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



[0050] FIG 7 is a structural diagramof one of the physical sectors
O through 15 illustrated in FIG 6, each having the paddi n%t? arch 2007
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
paddi ng information 64 is a dumry byte, and has a 10 30 March 2007
paddi ng identifier 66 indicating the padding information 64 for two
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t he, du byte in on sical_ sect.or nu i
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Fi Gg 6t§a\ﬂmge blgjc?{:éb]y i; f Lrjmati g4 ()l?g a&gl 3s%eortei d tablb.tm '?h'n
accor dithG I HRS SIS Rie BAOVER and P2 SE510Ts) Rkt IRiRate] oD} 2 bits withi
Ref er r ithgyddromiFbg@e iBond plysibaksecior obmperdoticejes pedoingenfomatied of vossedionmry
byte, and has a padding identifier 67 indicating the padding

i nfor i 0 1S i i
the 6 BP92 o FIGPR% £ bl it diRurdt of A biihe binficel S1crd B fraddhyfldaadh
LDS cl Lﬁ@éhwmhﬁpﬂwgﬂhégﬂ jon;64 g agister iy detaibacgpiding t0§9§f®ﬁ¢'lﬂv3”t ole
di sc cepd hleb&dlidveRtionl bit for each instance of the padding

information is sufficient. Therefore, as illustrated in FIG 8, the

paddi ng _i nf or ion o e entire clyster .can be_indicated .using a |

D padabihy BRI FIG B HE kS 2 oROmHO RS 6 BT h bt @

i nf or mMyiab@ing idediiaBe mdidadihg the @aeding infarmatiérdof onk @ludter Lsing tHe teiedhit bd from

the sectors wthi n cluster or the entire cluster. As such,

t he drﬁ@%g%@‘ﬂ %ftr%F? g&ﬁ%gﬁggd't"ﬁ@ytby{?\‘/al idity of data of sectors that

are to be added or updated during the reading process of the

r ead- @956} - wiihee inglicatieg thatitbie gtireh@Spaeriénwjthimthe clvater srpagdedibit hiedrivene

BI'S cl Lé%t@Fn tgrothe disc certification, 1 bit for each instance of the padding information is sufficient.
Therefore, as illustrated in FIG. 8, the padding information of the entire cluster can be indicated

using a 1 bit padding identifier 67 within the dummy byte.

[0057] The padding information indicates that there is invalid information in each of the
sectors within an ECC cluster or the entire cluster. As such, the drive system learns of the
invalidity of data of sectors that are to be added or updated during the reading 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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Consequently, even if the LDS cluster in the ECC cluster cannot be
error corrected, the adding or updating process of the clu

be perforned. [0058] FIG 9 is a schematic diagramof a 3bHaréifoo7
recordi ng/ reproduci ng apparatus according to an enbodi nent of the
present invention. 11 30 March 2007 [0059] Referring to FIG 9, the
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cluste det al escription r 'S W resent ed

| at er . r¢@odng uvideckiepvalith i the resarding ynihlackevhen secording theffgcording unit block
readi ngf\Wid GikO900Hat disk cdrfR@dfon. Mhe fREMAL HdhdfidtRkbtorBhg ak ehﬁﬁﬁlﬂ‘&ni 6o the

padding identifier, and the controlling unit 2 determ nes

i nval i @r%&ﬂtanv@ﬂpwaumar%mmé d@@éafrw‘t?gs errﬁ'ttst%t%dﬁta%%d%ﬁ”etwe related

paddi ngo kel bk bRisehted Idier. recording unit bl ock. [0062] FIG 10 is a
di agram of the recordi ng/ reproduci ng apparatus of FIG 9 configured

in a [0061] When reproducing data from the disc 100, the reading/writing unit 1 reads the
recording unit block having the padding identifier, and the controlling unit 2 determines that
invalid data is included in the recording unit data based on the padding identifier in the recording

unit block.

[0062] FIG. 10 is a diagram of the recording/reproducing apparatus of FIG. 9 configured in a

disc drive system in detail.

[0063] Referring io 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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disc drive systemin detail. [0063] Referring to FIG 10, the disc
drive systemincludes a pickup 10 as the reading/witing uRpbten J0e
disc 100 is nounted on the pickup 10. Also, the disc drive system

i ncludes a host interface (I/F) 101, a digital signal processor
(DSP) 102, a radio frequency anplifier (RF AMP) 103, a servo 104, a
system control |l er 105, and a nmenory 106 as the controlling unit. 12
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bl ock en or m n ISC certification converts
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the RFpek@GNAd whids i RE §|9Héltoh§)uRF0|ﬁMDe ROAMPY O3 tHé 8i6c 1@@ T@"ﬁ;rﬁcﬁ#o/o

40 receives a conmand needed for servo control fromt

cont r ofgeeives eomaaid SepdRs forsiRYg eangrot wme&ﬁﬁmmntr?'@oé%? a%FI servo
parti ceb@fols ﬂqa@,cﬁym@m controller 105 generates the recordi ng bl ock
filled with invalid data and a paddl ng identifier that indicates the

di t block f | i,d dat Lo
e i dRhst L oheBrigies i svaterEaPhiel Jon AphtRs e R Pne oRRE afe e
r ecor didatg andex paddmgndhntifgarmt indizhateskhd rdebrlthgwinitiblack & fillad adith d\edav.':ald oata,

the di %ﬁd %Qrgrolsﬁt{ﬂeglﬁzﬁlgp ¢ {Ot\(% t% tet%}dmé Qlﬁ'@gl]ocll féheﬁ’\g%'lstcl 1%B|vfh%|[1tr§(%gding the

per for m contro
checks reqorrhmg mmfdolcmc%edjwnﬂgtmnmwalub Hatelonitke ¢h5¢ 1 @fonilist certiicatipl dat a
t hrough the padding identifier in the recording unit block, and

makes @ajed) |hfa%9#t.6n @ﬁert ﬂ;@fofrﬁ.ae snaﬂé Bmc%mﬁ@at.m Qﬁ@%&téﬁ\(@cﬁhthﬂer@!@s@hecks
correction of the in the recording unit block ‘has failed whe

wri ti néhalHiedeenidiag ua'aalp%@ f‘ "%’n\@iﬂbmwi@ aFﬂ/tarquah Hﬁ%dﬁg‘guﬁ%nflﬁ%hn B t he

di sc E-Qébord?ﬂ@t%lt M&ﬁknarﬁcﬂﬁgﬁéi'c:c% WAtBble®Y tﬁ@@a@n&@ﬂ-@.{ﬂte rﬁocé&léleilbml err?jr

operation is i per orne ou avin ore a recording

oFock . rBsRioRar TG de i B TRFR Bk BB R eie i uitBe BB oy res

I Ih st aSvthbSthé gﬁuhd dagé g,ddir&’@n(bﬁftiﬁédoﬁlbc #00. fﬁlso, vuaeﬁ cascomsmg)data eh decdisd 100, a

t W e descr.i be nor et ai. ter. at a

f om 1 MG SRSrat! = Piitediflel Befe s ivingl i<l 1 FD Aot fitg 2R oM 8
disc 100 when the block is registered as a defect list as the result of disc certification.
Description related to this will be described in more detail later.

[0067] When reading data from the disc 100, the host I/F 101 receives a read command
output from the host 3. The system controller 105 performs initialization needed for reading the
data. The pickup 10 emits a laser beam onto the disc 10, and outputs an optical signal obtained
by receiving a laser beam reflected from the disc 100. The RF AMP 103 converts the optical
signal output from the pickup 10 into an RF signal and provides modulated 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 demodulates the modulated 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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output fromthe host 3. The systemcontroller 105 perforns
initialization needed for reading the data. The pickup 10 g E] o007
| aser beam onto the disc 10, and outputs an optical signal o Al ne

by receiving a | aser beamreflected fromthe disc 100. The RF AWMP 103
converts the optical signal output fromthe pickup 10 into an RF
signal and provi des nodul ated data obtained from the RF signal to

t he DSR cbivhdnf neddbd fopseri®cditrovoipul Gom thE 5ystert camtedlied 15 Bed Sty conkiGrk

and. out L BADa B A OAFPEPm VLR dar BT oNA PO TP MALOLet 0 Soi

recei v@artlaulset‘rre@ystegm@htralerr pOs cdrr deteririves thEt ilNRd 163, is moldded B 3@cdHingh

2007 nee er.v ontr.ol out ut mth st.em
cont r of NP ahers B BEniBRt Hau & i reRorbifl ot bR, s Wil o Brepp

t r ans micbisedtibe oftht secvating wéitbldakom t he DSP 102 to t he host 3. I n
particular, the systemcontroller 105 can determ ne that invalid data
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i ncl ud e reco I'ng unit etecte y error correction
of t he reasedingfientpdueing apnasaiis. [0068] The following is a description of
the disc certification process perforned by the

r ecor difgugo| enrvﬂsrqlﬁIr@@rlﬁews%tuymse.{t&ﬂﬁ&]thé/\h@a dive st émhaet@rm.ﬁed ® be
inserted into the disc ”ei% stem and is determg ed to be,

il oer " Bk cae stiomonEnier b5 ohe fIBS TG TEm Lo S: B ariginn Blise

gli Sc i fhd dléd actafdirgto E\onmndtdﬂﬁwdfr@rﬁ tecigat dloﬂgletuﬁteﬁtlo(hmmﬁde mahuratturer.
romt r.the.int i.on . of dri nuf act urer

Gooi 11 e et e seramind fider Sk ofagh otiGe FRBERR e hiirubly BB which

r ecor datzluelean datavdeea bf the dist irckbs peocdsd ef digcdaitiaizatidmethei systemrconineler 105

process of dIS i ni I eproduces
the ol u%[{r%(iluce% ec us\%&;? f\ﬁ%%rlﬂﬂ& In é ecﬁ’%ﬁ?lélﬁg'gﬁcggé% 6Hhhoq' FF?‘iglgﬁaJh dat in
each ofclustees in ¢H1€u1$’ce1d|ble laretah ang e@fﬁmuabtrer coreatjordn gefienT dsaeerdfication that

cor T e iini s BREEY L1916 SBREL LhRL ADabbg, e T, 8h SHhRBIRPT0S can

there is a I N eacC sters
cont r olpkderm @ckeeenifi cﬁmnfvﬂ'ramwgmtlwtq:réﬁeterrml@@thequm@tﬁtmﬁe@ql?gafﬁ@ clusters

redet errﬁh@‘?eéohf‘ab%%r@ﬁ@vhﬁﬁ %cﬂﬁle%e @éig Bredf of tHeedi QJ Hﬁ@ééﬁmné & déﬂ& status of

record e area I nclude the data area of e disc, or determ ne
a def e@gclsofdhgglugpers ipgerme 6Pe‘¥fl$@f%ﬁ%fi9é‘rr§"“”i*\a"§'69n§hesrﬁé'¥,‘1t$t?'% digé 12k iswhen

re-ini tLabdthimgsd, Becr@ingVd 4 8dthiRartt Gfiplthdi the ho&tw rently in use,
according to a conmand output fromthe host 3. [0070] FIG 11 is a

flow c il i ho di sc. certification
acoor R o Fith ML RisdRivsdat T Tetg asPebeh bl ReAOmPS Bist SpHpeAER bstiing o
t he syshembodiniendbfthe pie@entddiventien. di sc drive system ECC encodes 64
Kbytes of data conprising 00h or FFh for disc certification, and

gener at[@t?”f” Il-ﬁB%‘ tﬁé %&%Eeqﬁ cériltljo?lgr 105 of the disc drive system ECC encodes 64 Kbytes of

data comprising 00h or FFh for disc certification, and generates an LDS cluster (111).

[0072] Then, the system controller 105 ECC encodes the LDS cluster by including a physical
sector number of the LDS cluster and other additional information, and generates a BIS cluster
(112). Here, the BIS cluster is generated by including padding information 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 block.

[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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[0072] Then, the systemcontroller 105 ECC encodes the LDS cluster by
including a physical sector nunber of the LDS cluster and obR®dch 2007
additional information, and generates a BIS cluster (112). Here, t?’ue
BIS cluster is generated by including padding information that

i ndi cates each sector (2 Kbytes) of the 64 Kbytes LDS cluster, or
the entire 64 Kbytes LDS cluster, is filled wwth invalid data in a

physi c#roaghdiresssséd fstdded R0l dind, lsesivad sertitd® sgeSiatsing amd reabildethel 05
interl eaveqs t he erD ,c&huscger10 gﬂ he BI'S cluster and generates an ECC
physi c&FCOL LR PIocK s Ihe disey @ KPates a recording unit block by going
14 30 March 2007 through processes needed for recording, such as

i nsert i[04k shed, thasystemn coirndler HiSoepedudes the dusiediengdechon thelreakding

t he di ?r?etdi]ugpar(dlaeﬂf?&rrag 982?%1%%% mgﬁ system control |l er 105 reproduces
ed on I'ng

t he cluster recor e reco medi um and perforns disc
certification (115). [0075] Then, the systemcontroller 105 records
def ect [90475br nHanotiegistemeopireller 95 fegoids getect inoraationpt terdistry heyng Be

resul t g@feqt ABoMing%o AR kbl Gatd A8: SdtitcAforl SEMEFeBiRERetitin((A16) -
[0076] When the host 3 tries to record data on the certified cluster
[
n

h
after certification has_been erfornmed on g rtion of . dabl
area ofi0476k ciVBen Bie HoRE3 Wies o onmiaiata o ibe graatdiciiater atbs petifcalip o heeg
a ﬁgySipéﬂd)mﬁéﬁCﬂn(d’pdﬁrwﬂlﬁ‘ drabréaiiﬂbble_ét@lfeheﬁmrtﬁhgrtgftﬁe)?]rairéhdigd:,m? dis%@ﬁuers]ystem
nunber ( ener at e a e commapd of the host n or ns
e vor oMb R Bh g M e S 5 heiE BORbr hoftD (RED b
t he dr igeeeratesthemvirdd corhmihe oftha dosif3 dridepelfBih genendmge Thbjollotving read-t e
command_ | i h . t =
oo dhddly Bile okl MisforBq bl biort 3ds M §2 5 21 SO EL DL by
begi nnitmgwiite cemchaad é& nad alveuiipde ofithel claster @Kikdutep = Isastaieidsinge gudters gh de
drive t I’(/j&!&ﬁc : i -I%#Ffac' I r i n At
cl uste?ﬁéﬁgggﬁg‘@&ﬂgﬁhﬁ%\g’c |sc{bi%]8\{ﬁéllt)‘?ql t fie ]JBel?]gai%%s%g'rgcédsé_drag%?%e&&ged
and t heeqoadidiin fhe dise driva $ystem eanngbinenwither veliydgta fsiregorded inghexclpstery

chart irkdgusdd i the Gisd 1 0B LA thePdis\WMiustdr Iiwreﬁr%acé%r@ th& Bt iBfoHRAtlon OCK
after the disc certification according to an enbodi nent of the

pr esent®bi@gght i on. [0078] Referring to FIG 12, the disc drive system
receives a data wite command fromthe host 3 or an application
(1201) [odre hEIg 13isQf fidwehadiRlstraidig Dmethba BEWttirg dateoniaretomting @nit block

d it | ogi cal add f the.d I, b
" cor aghenne s teen gt e By marioa e Rt BroniR 11 r ot

finds a physical address that corresponds to the |ogical address of
t he datf@dn8hat Referring thEIG. 42.0heldide davedsyatentieckisss ddata vritaenmandidom the

toget h%'bstvg (Blréntelb%ﬁcation (1201). The host 3 or the application transmits the data write command
along with a logical address of the data that is to be recorded on the disc 100.

[0079] The system controller 105 first finds a physical address that corresponds to the logical
address of the data that is to be recorded, and which has been transmifted together with the
write command, and then determines whether the physical address is an address included in
the defect information (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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wite command, and then determ nes whether the physical address is an
address included in the defect information (1202). [0080] ggﬁﬂagébOT
that is to be recorded is imediately witten on the disc 1 en 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

I Nt he rgldiRe thd@sstér t@aﬁ@ﬁaadaﬁodfgsvrm res&dskintietryr efrrdabime RWs@Rr. OBfeRdt a
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error correct the r r.ohl C t C
" epr od d8F 8" PRE"Ge0s F Hanp P i B Vb B iR e B BB Yo B % e
cl ust enddrass thatietebd¢ resprded i @ thopresdnt timey of havi ng a defect, there
is also a possibility that the data can be properly read by another

di sc drddé?] Syl?&r?%dr%_ t‘?Jh?cthhe h&g iR rbSord&fieh ?ﬁﬂ%&ieé-t} &@%ﬂ Less

t hat to be recor in at resent tine. ress
at whl dtiormagion g racerding @mbblo%@cw &P § Phtica ﬁ@qira%@rieﬁp@w@sldeﬂmddress

i nf or Myt QRiscA0b %ﬁ@fl@ r@&nr&iﬂb Lnlpblg@l&s's%r&ﬁﬁ% ﬁ]érﬁaﬂyi“l Ay SHeR! thadEcafive
corresponding to the address in the disc 10 d the recording unit

bl ock S¥stem apass ang recording it blackjaythe Héﬁaéhatﬂ%@ t&i regordeq gven iidhe pEigynt of
reads ?ﬁe?dhart@rs%ﬁl tAgh ma Iohe bédé?dfnd @Hit q'Jm %E @)(dn’ﬂ:il’ét ? akSurhifg Bee rees.eaﬁr@ezdut
even i e ampunt of is le an e recor

bl ock. Plesk has dgpeaiors 48 H'ﬁ? Haveowaterrb@a%?% SeLIF O thBlr%%‘?'Pﬁagn'@gng%r te
sect or sectbdaebf thesdatalthiavare Sy Bé Rtbrdeddsm3Re disc ti 00, velf whire theemouat ofgiatenthat
bl ock forb &ﬂtorslgg the data that are to be recorded fromthe

di sc 180 PEVRIPORER OO S66'At of data that is to be recorded is

only 16 sectors. [0082] Next, the systemcontroller 105 controls the
DSP 1020082] er Next, thesystert cantBlle tSumntrels tiie D$PA02 tocayrad icargeal aillS blusiek of

st or ed mewegé}ﬁ ng%msmc§ 40Rin thmﬁenﬁa(rgg@r?ﬁoggg Sleff com%uértatoa'oeams

paddi ng 1 nfornat1on of each sector l'uster or the entire
LDS cl wedding infanmetiont dfeaeh sectariofign bPSipjustar potheciited 19 plusterithi) be BIS

cIuste@mskpgﬁgﬁoM%ﬁ@dﬁbqﬁgngauggg|ng of the BIS cluster is
conpl et ed e system controller 105 controls the DSP 102 to error

correct _the LDS cluster of the recordin nit block (1206).
ot - T9BIL, STBRY et oeRine o s HIS LIS oAl e ikt cariyelelc

of the cbhifpI€ihe TS 102 15 efrdc€rrsf e LOS2Bter ot refreding anit blbelg(10206)t
bl ock is processed in a general nethod when the error correcting of

the L i)[ﬁﬁgﬂﬁrxt tﬁesu gn%%gﬁtlrjclll {(%OGBeﬂ dne%gmﬂe&ere ?Joc%&rg?tir%{)cg}%e&)s cluster

whet he re1rs a ect he “recordi ng unit
is successful (1207) and the recordlng unit block is processed in a general method when the

error correcting of the LDS cluster is successful.

[0085] That s, it is determined whether there is a defect in the recording unit block (1209).
Actually, whether fo process the recording unit block as a defect can be determined from error
correcting in operation 1205. |f the recording unit block is determined not to have a defect 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 %BQWamh2007
recording unit block is determ ned not to have a defect as

result of the determi nation, data is renewed at the Iocatlon |t isto
be recorded on the recording unit block, which is stored in the
menory, and the recording unit block in which the data is recorded

I's recaegedingtonihepéhatien 1207, 4t ikcordéd on the IsdaEog ALK ad be recorded in the
r ead- nDdlf K,iS

pr 0 |f the recordi uni

o e e RS Rom R e g 0 bl B iy
det er mMremtdegirthéraindpaicaided on h20acahadnd locationed dreddist 100 (A )] ocat i on
that is to be recorded in the recording unit block, which is stored

|0 e (RIP YnnBthel e ESRRHL BN IS et msbgbetsﬂﬁl 1 BpadBrRy e,

thEFEIA Is'recorded on a re cemen ocation o
[ 0087] svi#tem cohteolier iQﬁrcr@okwmthwgiatﬁ apanidranDBe glatasat dre addrepssal whish dhedata

| 0DelARNd 20 in'Erec RS BREK Tl bAGEH dT1RARG WISHREN URHR the

apart romthe data a Is to be

r ecor d&S plystenes thesesulliohgrrenfiorregfingdhe BIS ¢lvien 1%9%%@1 i hRAIdingg

i nf or MrhAktvh, bHidh i MeormBlich &4 {h%tpﬁﬂdlﬁé dét@eis F@Hat incRbedhiteg re‘é@fdﬁ’r@%ﬁtng
the BI'S cl uster (1208). That is infornation,

i nf or mtackWhen tftet@t'rfar&a?rﬁag &gt QrOC'f § rPEﬁ'leHé’Y't% VAL dRja gul only %83'? g@or d| ng

unit  bégekingierblédkas BIRdIWith VaBe 04td iaRd tHetebt iDfiR@KvithSnv2ad pé{ﬂdlﬂlgﬁdb’[ﬁ\td h
the .recordi ock is f|| with

valid data but only a

valid g Sprrebotoie Sof Bogk potorats e ismer opa ararg T aNeRy N

cr eat e addigor elm;,dtengcanmouerhloaekn alosRItiod IDgation ofmali@rdatdamiintalididatatie the
present iny ddi tion, .the.s e Q oller 10 check
Phe. T ocerraiie gy el nRrdBrd BB AL Floc s b

bl ock fimabudirtghtbe padtithgigformétomnrimthediS |cﬁJstehec®lr®1@totm ambadgnent cbthe present
correct“%gn{?n i ncluding the padding information in the BI'S cluster
according to an enbodi nent of the present invention. [0088] In this

case, if it is confirned that the data besides the data at the
addr es 400881 whindhis casre if dfds eorifignedthpithe daterigsides terdata atdaeadrregs afnhich

bl ock itge 441 &l th Be PSS Bl Beorbing uﬁi@BIBEI@Ls irfRd SA0din Rt A ESRRON Sstehte
data on the recording unit block even if error correctlgg of the LDS

cl ust er!05KaR recard the datpendhe eoprding Hoit blagk event herser qoectg i ed-D clyfiech

the dathta? Filed. 0T}5]§{srt%@§us§[$&ge tzlﬁatahfthe afdart:‘e@é at \ngcwmetdabsl @&k batdcbrde@ in the
over wi en, us, oes no
e e reapralng RO he oSSR et Bl i oon Bt Inater ihiatheh i ceutor gorected.

whi ch A, d#Head4ts bédiddiahd eastamtied adorebh et whielt thiediatigs tolhd reobrded ir the
invalid d|n at.a oes. not d to . be ror_correcte [ 0089]
Ther et GFEa, HAHIGEK, e RERicg Botef 85 Foee ' Lo oRAEHES: ne. dar &
at the location at

[0089] Therefore, in this case, the system controller 105 arranges the data at the location at

which data is to be recorded in the recording unit block, which is stored in the memory, and pads
the invalid padding data in a location beside the location at which the data is to be recorded (i.e.,
the rest of the recording unit block) o create a replacement recording unit block. Then, the
replacement recording unit block is recorded on a replacement location of the disc 100 {(1211).
That is, the disc drive system makes the recording unit block into a full 64 Kbytes 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 block, which is
stored in the nenory, and pads the invalid padding data in

| ocation beside the location at which the data is to be recg%/larch 2007
(i.e., the rest of the recording unit block) to create a repl acenent
recording unit block. Then, the replacenent recording unit block is
recorded on a replacenent |ocation of the disc 100 (1211). That is,
the di gmgdr | VFRGSYESib @rjrapikeinpalifg eearaotteatipnitapibiliy oicdn LIS clustef and a BIS
Kbytes ¢ r’rprlsi ng the data according to the wite command of the
host 3%4M8"the padding data, and then records the recording unit

bl ock on the disc 100. Likew se, the data padded by the system

cont r o[00éd] 1ReferringliccfEGe$3, edelrargoiredtion mbiiyarf tHedd 1S eluster and therLDf ¢lister
t he BI r I :
compar CAreLBY §renchin dibr it Bl e bPBPLedhl i bl o e A R v gopgecton
cl ust erapabiligos therBiSalustai s muchlDeﬁer lmn theherrarcoaectioo rcaa@ulitxo@f the L PH clusisr.
the Bl $8§ljfﬂ‘§lteﬂﬁe Aok B&réc?éh Ql!)x Fthe Lﬁ)@ erY]d #hd BRIABRS ENeddythe
conpare can be seen ron1 rap the error correction
capabi randpmiror RecuRy 3 ilyslgteagin FEG (?ﬁcﬁ‘i@?tf@ LB slysteneonaprisgs (248, 216, 33)

correcthd wﬁ@@ﬁ\@ms bms@F ccsrh@nsb%zc BYSiR tode. m&hfﬁaﬂ[ﬁwf@ndrﬁbe@é bﬂhe
correctlon abi | cluster and t cl uster caused $g/

the rhRasHsEr ﬁBﬁi Yf@&!ﬁ P&JS‘&% a're| the, §@ma¢%fhederiﬂ*@f ﬂl‘% CoReeof R B Rus¢S:

cl ust emuer @lé)cﬁrte‘i g%n(tl?&g*%f thé1®s %s@ter. %ﬁ%&esw{ﬂtHeQilffdﬂ@o&lrﬁgl%rtb‘éPrf@étlnﬁ abllltLy [gg
conpri ses , , ode. As suc ri te nunbers of the

cl ust e?hea'ﬂé of@@rgp%t%@%&&yﬂg@@ NHSt?é in F@%t he length of the code
of the BIS cluster is nuch shorter than that of the LDS cluster. As
a resul092] heTreti diffeeererdre eiror cerneclionaapataiity pfihe 8iS tluster afd the hBSBISter

cl ust ek L%@g b&g%ulrsrt)érr&l |Q%E? ![ow§ éch %ftHg %c;o%v?g{ 'd?tl%l I%S ﬁﬁst r[lga%%%] at-ll-tye

di fference error cor rec er an
LDS cl bgtesr Thusaasediniyn af :immes le reaghl ofithe a@dew@rdso&@rromnecwﬂ thrhegh the

COdem{rﬁé’leQngnﬁetﬂuE%nﬁ e\"assteﬁf:ort‘b%gor?’asnﬁ’@{hb@fs big! @?ase?@t%ﬁectl@n i@%ééntbm of

32 bytes in e e codewords I's error corrected rou
i nt er | @BVPYRETASCRBECAN dedermaaee tmerrding Rend-Saemen eore- ﬁosequlée 'E’*réﬁier

corr eCEbn@ébhbu% oP‘a??FInér%odéWH ®XR, &Y ErdkerdRY iESE ke raeaév@fr@an@sn be@ar di ng
Reed- Sol onon code. For exanple, if error correctjon of an inner

codewoFeHsward is ergncerresiashusingdhe flag. JWheregs erer COFRENARYISIPSFRIMEH regF ding an
codewokfot if mfdhcar"pegfdre@h@d«m" d8nridh Be {dentfied/BrRE&ABITEEOAIS p@fdrm@a i on

is perforned regard erro , | 1ion
Canhot MBI S1ordemrich B<arotsar fsddenties posl B! it iceBiiero eyl

error e M8 elbstar camclﬁl dorr@&ed up té d«efﬁcbﬁdir@dramui vdthiniak tm:ordnﬁg tmﬂttblock On
I dent i

her ef Qrree
- ecor attisethe R SRbfan g TS PERrAh e Pamg pie L Be e 4R BrSilare g
alt houg‘mt thibe BDS coHemdrds, dnlysupt thd 6 sanoebytes within byd;[reofr’uhmbl@rcoﬁewo@a@hn be
codewo rcgrr&ﬁed because eraser correction is not performed. However, a maximum of 128 recording

frames can be corrected within the recording unit block since the BIS cluster comprises 24
codewords, the codewords being interleaved evenly within the BIS cluster. For example, while
in the LDS cluster, errors caused by a long error such as a maximum of 1 cm scratch in the LDS
cluster can be corrected, in the BIS cluster, longer errors that are double the length of the error

in the LDS cluster, such as a maximum of 2 cm scratch, in the BIS cluster can be corrected.

[0093] The case in which the BIS cluster can be error corrected, but the LDS cluster cannot
be error comrected, 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 within each of
the BI'S codewords can be corrected because eraser correcti g hs:.19807
performed. However, a maxi mum of 128 recording frames can be
corrected within the recording unit block since the BI'S cluster
conprises 24 codewords, the codewords being interl eaved evenly
within the BIS cluster. For exanple, while in the LDS cluster,

errors | psufifRtrhts a deRBOWIRIH Rbdifiy &3 1I5 austerduiig e redd-aiddBEwatePhodess.

the LDS, cluster can be corrected, in the BIS cluster, |onger errors
that o BORD LN GRao FBA tis GoeTiEVSIet 1t REVERE dherePempraiaifge
a mexi sHokpty of thaniscamiealysteinn the BI'S cluster can be corrected.

[ 0093] The case in which the BIS cluster can be error corrected, but

t he LDS, &l St gr n ror rre f .

paddi ndp (o} or Aeeef B Be BEac el b Gibea R0, 3nioRRHENY ircidRom
cl ust eran badinmtaves hysprenduéing & ceduhdans aetdinggprocese ohtieidove systampbnchatkiegen
if the; . . i RO T

Los of pmEabE ERaiE b nbd by BB inf LB SiicrRBoBE AR, dSE
unnecesesdifiationtin pilvegce And weting data dn 'ﬁ\ﬂ@cs_ﬁ\gpebﬁ nog renosingr e Writseapersjion
| mpr oV iyl cASetudly e pr&daeYeds A&l Shor Ebrrdfios ¥tBifly daRGathnéfeehtl N9
to the present i1nvention as described above, an efficiency of a drive
syst emiM@r8¥ethe i nproved by preventing a redundant retrying process of
the drive system by checking information on invalid data included in
ar egor[@bysg md*riei m&thee rg%\'ljmblréﬁodé@ﬁ@rﬁ%fésdw&g RYowk S algeld rhbaudd 480,
in advance and witing data on is SO, ot reporting a data
uri te GURPUET BATE B0k R et bl B e, TR ohP s o RO
cor r eclrécordisgupadiuini i$ ynyCduia berayerizeige et byn storptatevehich LA0RSTheEader read
met hod ,of recording/reproduci ng, as_describ a .

erboa & agemeystativep Pttt Bd SelRRR SAEh IR AEediny Dol st g
medi umon¥meencay(ROB), remdndabéeess meocondiRAM)NEDIRMMs.gnagneticitpes, Stoppiadjeks,
device tF r I r -

comput éwﬁgﬁgﬁ%&@a‘%ﬁﬂgéa%‘m# ﬁ%r g’%ﬂ%ﬁ@%&%e%?a{g & n{r'%i%rtaﬁlﬁgﬁwgdi um

i ncl udénterwald- TombgmprteroegdabROPEordingmuksire caealse e disirpulerRang!, neBrROVS,
magnet 'cSuﬁl@cP@cﬁ‘lsztéﬁggtémg 's3 gt thePRnd i rSRaBleToRE ﬁ&ﬁorg@‘éh@ 8%ocuf®lth a

carrier_waves (suc a transmssion through the Internet). The
conput distribalegddpshion: Al finslioraoigmse errlesl Al gode gegrpenth pr agcampiiphing the
net Wor lyrese RURVRlos BARPBE B4silp ¥XSrisBUBd BP ploddimrhéls skifslin it art RacAEH e psient

is stored and executed in a distrlguted fashion. Al so, function

pr ogr atYeNYQBREE@INgnd code segments for acconplishing the present

i nvention can be easily construed by programers skilled in the art
t o whi ¢oogshe QItRAENE few BMBOdiImentsRE tHegirésnt invention have been shown and

described, it would be appreciated by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit of the invention, the scope of which

is defined in the claims and their equivalents.
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[ 0096] Al though a few enbodi ments of the present invention have been
shown and described, it would be appreciated by those skil lagqad bh $6F
art that changes may be nmade in this enbodi nent w t hout departlng
fromthe principles and spirit of the invention, the scope of which
is defined in the clains and their equivalents. 19 30 March 2007

CLAI M5 What is clainmed is: 1. An optical recording nediumon which a
recordin ;riproducing unit block is recorded, the

recordf%% producing unit block conprising: invalid data used in

di sc certifgﬁ_mgISC a p a padding identifier to indicate that the
invalid dat ﬁ@? gd in the recording/reproducing unit block,

t he inval i d1dataptei regodingdnetiinm oy whivh adieserdipgirerrédusing L bnek és recorded,
portio r i iumor the entire optical
record?ﬁg%ﬁégﬂgmaﬁé&ﬁ#ﬁéﬁ@g¥ﬁgg@“ﬁ%%kfdlng medi um of claim 1, wherein
t he recor di myglicegsiadsssiingisapetificaypa@tdconpri ses: a data bl ock

i ncl udi ng tQ%aam@idbm.fgafoand.@agu@@tr@%ﬁaﬁéd%@&.%cubee&ﬁ@wess the data
bl ock, -the access bl ock 1 ncluding address 1 nformation of the invalid

dat a i Fecorinaiepeedyring it blpek. theanysid driageingaised Audng the diserertifigatipe an 2

r ecor dipBgioRBliheE Bpfdal fdcaidgimeddif beihe enbi® dpRsA rshorghd MBaiagUC Nng uni t
bl ock is a physical cluster conprising: an LDS (Il ong distance)

cluster; and a BI'S (burst indicator subcode) cluster, the BIS cluster

i ncl udi ng addmgs sptical REsMEINg Medifim olddim 1, Whikh th@rﬁecblrdnsg/@prodaaidg anit
éFe whi ch has the paddi ng identifier. 4. The optical recording

rredl umPleK 6PIPTReS.  wherein the padding identifier indicates padding

i nf or mat i onafdata Hloak usmmmytse ifvalidideta;gpitli cal recordi ng medi um of claim

3, wherelnthe 0 i.ndi c fqr on for
one clusteran80€ﬁ$ggﬁgg %'$%%?%§%¥:/$é%§% %Eggﬂ%hhn?%ggg%%aratus
conpr i #iforgiatian ofetaellmgudm‘ata inrtge datiatblack, anddie paddingf identifier. r ecor di ng

medi um and/ or wite data on the recording nmedium and a controlling

unit to control the reading/witing unit to wite a
r ecor di ng/ r 8 be aplicabregerding medium of claim 1, 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 including address information of
data in the LDS cluster, and a dummy byte which has the padding identifier.

4. The optical recording medium of claim 3, wherein the 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. An apparatus to record/reproduce data, the apparatus comprising:

a reading/writing unit to read data from a recording medium and/or write data on the
recording medium; and

a controlling unit to control the reading/writing unit fo write a recording/reproducing unit
block on the recording medium, the recording/reproducing unit block including invalid data used
in disc ceriification and a padding identifier to indicate that the invalid data is included in the

20



bl ock on the recording nedium the recording/reproducing unit block
including invalid data used in disc certification and a padgi
identifier to indicate that the invalid data is included in tgrl}hég%z%og
March 2007 recordi ng/ reproducing unit block, the invalid data being
used during the disc certification on a portion of the recording
medi um or the entire recording nmedium 7. The apparatus of claim6,

wher ei neob dgvragroae@ﬁg dhitIgbdke teaskiand agtaWeiry Uske alringthedist seificationlat a
bl ock in the .l nval. d dﬂ}? 'l'i'and an. access bl ock to access the

data bP® Rn ° r%F@&‘B%%mBﬁj'B'@I?r $06R 5O QREM M ht or et i on of t he

invalid data in the data bl ock; and the paddlngldentlfler 8. The

apparatus o aim6 V\/n re| the re ordln/re | ock is
a physi cal f7 ‘fh%?%gar%%?‘rﬁ 3 ngthﬁ"’L ﬂ'(ei 5 Ord' 5 aﬁ%ue lﬁ’ust etr2 and a
Bl S (buemsprigesdi cat or subcode) cl uster, the BI S cluster including

address inf LORt cluster; and a dumy byte

whi ch has t%eg%acfg&“%wdﬁbg AVQ]'&&S Lal'ﬁﬁe apparatus of claim8,

wher ei n t heapackisablockitraccessehe daldibieketbe packsh hlpck incuidingtaddiess f or  t wo
sector ﬁﬁorﬂn%uﬁ@ﬁh@%él PAdtSinQhe S%tg'bmcﬁ” an\ﬁﬁﬁé cﬂilﬁghﬁerﬁl_r di ng identifier

i ndi cates paddri ng |n ormation for one clus e apparatus of
claim6, wherein the controlling unit perforns disc certification by

reproduci nggt fge éﬁﬁé?ét% BRI, %H@lﬁ‘ﬁe@éﬂ&dﬁﬂl%lﬁdﬁﬁﬁ@Oﬁ?glo@(‘[stahﬂ‘lysmal
recording medium and further <controls the reading/witing unit to

wite GUPEEEOTRISEIdati on of the recording/reproducing unit block on
t he recordi QQLQQQIOHg]dQ@‘ﬁ@@) Mte; drepul t of di sc certl fication. 12. The

f
R oL AR Pt Sl D5 6o 8 kA PRbbrh AL FEHER S

unit blderkn tHegarSitiestsr; afd £dummy by wideh haythe baditimyidentsiey r ecor ded
data of the recording/reproducing unit block based on the padding
identifier that indicates the invalid data is included in the

recor di ng/ r 8pTbelappargtusi of dlaimi®, edkreilde palidng ieatifer inslicafes paading hiormation
wher ei rolling unit further controls the reading/witing

uni t tgorlttwn’(r%d&or%el y wite data in the recordi ng/reproduci ng unit

bl ock without a 21

10. The apparatus of claim 8, wherein the padding identifier indicates padding

information for one cluster.

11. The apparatus of claim 6, wherein the controlling unit performs disc certification by
reproducing the recording/reproducing unit block recorded on the recording medium, and further
controls the reading/writing unit to write defect information of the recording/reproducing unit

block on the recording medium based on a result of disc certification.

12. The apparatus of claim 11, wherein the controlling unit further controls the
reading/writing unit to write 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 apparatus of claim 11, wherein the controlling unit further controls the
reading/writing unit to immediately write data in the recording/reproducing unit block without a
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30 March 2007 read-nodify-wite process in response to a data wite
comand of the recording/reproducing unit block, registeredginhg 2007
defect block as the result of disc certification, being recelved %
An apparatus to record/reproduce data, the apparatus conprising: a
reading/witing unit to read data froma recordi ng nedi um and/ or
wite data on the recording nmedium and a controlling unit to:
?Fner ai?d&n&li@-ﬂrh@?@beésﬁdi&@bﬂie ) lamamiﬁblteccbm@rtamﬂ obbhei(;@ﬁdrdﬂg@fr@rc&imdh@s
ong distance) clyster i nv ed i.n di sc
Cer t 1 HOLOER el T SRR A8 e s cepRetR e PP
whi ch indicates that the LDS cluster is filled with the invalid data,
in a physic address bl ock: . control / unit to
wite a phygjl" RSt orfaﬁorplr%m?r%fcﬁedgafﬁ]e p%%'laﬂg’l u "L’H d the BI'S
cluster; peafraadmg@vrﬂmgmen td fek¢ datadomby recepiirgduedivrg anWer witgsiateadn the
cluste; @fhb&u%e ded on the recording nmedium and control the
n

readlng unl owritearesult of the disc certification as
def ect |nfalcnmqilm witta:he recordi ng medium 15. A conputer readable

recordi ng nedi u”%é}%\’été‘ ﬂl@?ﬂfrﬂ a@ﬁ (Ebd% gﬁétgprﬂ/ iRluding an LDS (long

recordi ng/ reproduci ng ata r|5|ng recordi

ng a
r ecor didisnee)slusiricvtiegh bas invadid defa ussd 'rhdiﬁf‘e%?fdfﬁi?’@‘ ¢fekR pgPrdinganedium, and a

r ecor diphgHinFiRbAEE wm;ht&m[éatéé 1A&HnE ODBI) u%tem filBY Mth thedlahd 4a@inidphysical
disc certification and a padding identifier to indicate that the

i nval i @9¢rg88PIPE: i ncl uded in the recording/reproducing unit bl ock,

the invalid datacdonge gﬂM’iﬂn@@mﬁHﬂmﬂtb%\fipl"ﬁ]@ibéllchSté&tHaﬂaolﬁmn@s the LDS
iumor the entire recording medium 16. A

portion of the r rdi n
conput &iustes Qﬁgﬁﬁgﬁgé@ﬁpglng medi um havi ng recorded thereon a net hod

of recordi ng/ I epgritimaiisegetifitationto eepradinnd the physical clgstergetiel Birestgdeinon
clugster including invalid data used in disc

LDS (I ﬂbgqr tance
certifiEatFYAMI G RL & nput er readabl e recordi ng nedi um generating
a BI'S (bur st i ndcwdrbbthe sedsirgde)ting luni teewriteya residi af dhendjsacqpiifitdiiorgas defect

|dent|f %ﬁqtmﬁ@ﬁﬁ@r& &ﬁ@hﬁﬁw@he LDS cluster is fi!led W th ;he
physi

i nval i dress bl ock; recording a physical
cluster which conbines the LDS cl uster and the BIS cluster on the

o e eRbep bRl RRSL D b 500k Sk Ll b
recorn nglreproducmg 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.

16. A computer readable recording medium having recorded thereon a method of
recording/reproducing data, the method comprising:

generating an LDS (long distance) cluster including invalid data used in disc certification
of the computer readable recording medium;

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

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

performing disc certification by reproducing the physical cluster recorded on the

22



22 30 March 2007 conputer readable recording medium and recording a
result of the disc certification as defect information on tBgpare 2mﬁ
conputer readable recording nedium 17. An optical recording ne

on which a recording/reproducing unit block is recorded, the
recordi ng/ reproduci ng unit bl ock conprising: an indicator to indicate
that invalid data is included in the recording/reproducing unit

bl ock, c@rh@]témadjébqb @abdrdingehdtgun@dsiad during disc certification. 18.
The optical record erein. the

compr | ses ol EHTENE RRHL P ThCa DleBieR 71 AoER FEGUBIN S CoBRb ek bl
The optdcomiing raediirdi ng medi um of claim 17, wherein the indicator
conprises two bits in the recording/reproducing unit bl ock, and
indicates invalid data information regarding two sectors of the
recor di ng/ r €pradogticalgecording biedikn or2@hich heeapding/edpradeciog dnih bloakeidi um of
claim i_ndi valid data information
regard{]engr%etéﬁé‘&ro‘éd?rgthﬁgggﬁa}éﬁL?]Lﬂgékg%m'isfﬂ /reproducing unit bl ock.
21. The opt érmdicatec triddieaje thadlinualidofatzisanaided in thikeecording/repraduding anibr

|5 Pr oYt AR aeRAGARPadq R abdfor gfasrf' ng/ r eproduci ng uni t

bl ock e optlca recordi ng redi um o aim17, wherein the
indicator is provided in a dummy byte in the recordi ng/reproducing

unit bl ock. 1@37he optical recording medium of claim 17, wherein the indicator comprises a single

bit in the recording/reproducing unit block.
19. The optical recording medium of claim 17, 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.

20. The optical recording medium of claim 17, wherein the indicator indicates invalid

data information regarding an entire cluster of the recording/reproducing unit block.

21. The optical recording medium of claim 17, wherein the indicator is provided in an

access block of the recordingfreproducing unit block.

22. The optical recording medium of claim 17, wherein the indicator is provided in a
dummy byte in the recording/reproducing unit block.
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