APPARATUS AND METHOD FOR RECORDI NG ANDY OR REPRODUCI NG DATA ON AN

| NFORVATI ON STORAGE MEDI UM USI NG PADDI NG | NFORMATI ON, AND THE

| NFORMATI ON STORAGE MEDI UM 5Techni cal Field The present

i nvention relates to a nmethod and an apparatus for recordi ng and/ or
reproducing data in units of a predeterm ned size on an information
storage nedium and the information storage nmedi um Background Art

t oRecordi ng and/ or reproducing data on an information storage nedi um
such as an HD-DVD, CD, or DVDis performed in units of a

predet er m ned A3 ‘?{ATU?ANB'I%FTﬁUb h%éeégbmégmnsmﬁswoweme

bl ocks or reprodu0|n unit ocks n exa a recording unit
bl ock oDATArGI ADHINFORMATION BTORAGE MEDIHM USING PARRINGHINFQRMATION,

correcting errors occ | epr oduced.
15Assum ng that the &QT@& W‘ﬂﬁm§@mﬁ%&wﬁl S 64Kbyt es,
when data with a size of only 4Kbytes, which corresponds not to the
entire block but to part of the error correction block, is to be

record !thellgelagl ning part (60Kbytes) is filled with invalid

val U c drive reads out the error correction block in

or der t 0 r eMhedireserit hﬁ/eaﬁbn/@llétds tted metinatigmd aagamdratupdmt reocbrdtdgeand/or
bl ock, and perfoyns error r tion, error IHrectlon of code
REFfiale p

cont ai TEREIVRIBY Aekmin it rf ﬂl@ erqied size gp 2njinfpenation stafppg me i

cor r ectd RNnefinfe RS sisraB@Wddurhhe neani ngl ess 60Kbyte data is
I npossible and as a result it is determned that error correction is

I mpossi bl e |n the entire error correction block. Since the disc drive
cannot whi ch part of the error correction block 25 has

val jd data W&ﬂ:o\"&hrhg? Bndar Peprédlfdlﬂld GQtaWbrt Bniinfserhatibndgtbmgeemedum such as
correction or reproduction should be reattenpted, or else éFe error

cor r ectaHPHPYRK CDg 8 PV Péstpﬁgofrﬁﬁq in yits qfa gAetEITEed Sige- v ANE diniis eke
i s fingkkarddr ?ﬁfagdre@@rd% Bhif Dlodks BirkrepkdR RS Uhie bRfckbheAh Nu@RiHIOBE a

30An aspect o resént invention provides an apparatus, and net hod
for redecading unm/laiﬁchr @5rddapiadyciagt unit wjockhisc AN ae1dprs sodestig blockae

to be atggrr%c{n?g errors occurring when data is recorded or reproduced.

15 Assuming that the size of an error correction block is 64Kbytes, when data with a
size of only 4Kbytes, which corresponds not to the entire block but to part of the error
correction block, is to be recorded, the remaining part (60Kbytes) is filled with invalid
values.

If the disc drive reads out the error correction block in order to reproduce the

20 valid data occupying only part of the block, and performs error correction, error
correction of codewords containing the meaningful 4Kbyte data is possible, but error
correction of codewords having the meaningless 60Kbyte data is impossible and as a
result it is determined that error correction is impossible in the entire error correction
block. Since the disc drive cannot distinguish which part of the error correction block

25  has valid data and which part is filled with invalid data, error correction or reproduction
should be reattempted, or else the error correction block, despite the fact that it

contains some valid data, is finally treated as an error block.

Disclosure of the Invention

30 An aspect of the present invention provides an apparatus and method for

recording and/or reproducing data, by which a disc drive is made to be able to
1



di stingui sh between valid data and invalid data in an error
correction block such that reliability of reproduction increases and
stability of the system can be guaranteed, and a correspondi ng

i nformati on storage nedium According to an aspect of the present

i nvention, there is provided a recording 5 nmethod including recording
a recording unit block where invalid data is padded in part of the

bl ock, and recording padding information indicating that the invalid
data is included. In accordance with an aspect of the present

i nventi g@iindiish BBtweROVAi %té’%n@%‘\?’&lhﬂ%dté‘fuﬁ)%\ﬁeérfd?rborrre@ﬁorpﬁﬁ)@k '"s%gh that
information 1s recorded to correspond to at |east one recor

uni t bl tbirbilityofdepiodyplinivinegages Bé‘é§fabdﬁé0fr@§r5%t9@1 ) AN bﬁ@amntmd and
S recog%gﬂeé@ﬁdh@ |F1F'o?|‘?u%ﬁbﬁ o em According to an aspect
e

of the presen nt1on, e recor |ng of paddi ng i nformation
i ncl udes redbtcamrdigg |tnfa@raﬁne|cbnf thedprssentnigventionh ghereris poavidadea aecarding

b ock ofiey B, Befing Rabrete s ESRefife Mok vhigPS oo BRERMAHSRE ¥ P
i ndi cat ohehe rbdndkotji mmouﬁng)@ddéidgdlafanmahomtlndlwsvg thaé thedovalidngatanist

bl ock or (%Eroduqi ng unit block corresponding to the information, or
recordi W or mation indicating the value of data padded in at |east

?Ee refcor dl {lﬂ acndiA-dmdecwmrarr @sp@duoﬂ te lpmsftenb:clm{éﬁu@@rrneﬁﬁ?li‘ébmw Qof
e | nror 10 CCOor spect o e presen

vent | BRGg GHamaion, (et KRk DISTTIERTD BCRRIOHD OCHIA  t east one
r eadp NYrRBkdiRg uhieBREK, QB RofreSsurdi to Gt kst ol RpfodMefcRiit MK, @r taredorded

i ncluded in part, of t’he block and invalid data is padded in a
remai ni Wghpaeeordind Rl bCkck; and based on the paddi ng i nformation,

obt ai ni ng t hgsohdihg! tHahR-aspect of Qﬁ@oﬂrgééiﬁ lh%rﬁﬁnastl?@crbc&ﬁmbh@f @"a@&ﬁ@t

|nvent|0n t he recordlng unit |l ock 1s an error correctlon
25Accor tifargation dncledgre gacorting ﬁﬁoqm%@@ rindicatinghwhether e tnat rtherg is feadded

cor r espaia ) §FIgeFané PR Bk thick o peiogkih LR BRck SBmb BRI o e
i nf o8 mainfarmatsion,r aryrecoringiinforaatior intlicading dbe feodtiom @f ipaddedrdatacn at least
r ecor doglad PodNfid ERE TRy YBABLIAG i ARER RGeS RuATRS BETinRRRERSN, ¥
recording information mdncatmg the value of data padded in at least one recording unit

block or reproducing unit block corresponding to the information.
According to another aspect of the present invention, there is provided a

20 reproducing method including reading out at least one recording unit block wherein
valid data is included in part of the block and invalid data is padded in a remaining part
of the block; and based on the padding information, obtaining the valid data.

According to an aspect of the present invention, the recording unit block is an
error correction block.

25 According to an aspect of the present invention, obtaining the valid data includes
reading out the padding information recorded to correspond to at least one reproducing
unit block, from an information storage medium, or reading out padding information
recorded in the recording unit block.

According to another aspect of the present invention, obtaining the valid data

30 includes determining from the padding information whether or not there is data padded
in at least one recording unit block or reproducing unit block corresponding to the

padding information, and if there is padded data, obtaining valid data excluding the

2



30 includes determ ning fromthe padding information whether or not
there is data padded in at |east one recording unit block or
reproduci ng unit bl ock corresponding to the paddi ng information, and
if there is padded data, obtaining valid data excluding the padded
data, or finding fromthe padding information the |ocation of data
padded in at |east one recording unit block or reproducing unit block
corresponding to the padding information, and obtaining valid data
excl udi ng the padded data, or finding fromthe padding information

the val gedddd dahaopmdtieg from tﬁb pagdimy ifoematsothdi 166ationi df datP plddsd f at
reproduci ng unit bl ock corr onding to the padding information,

and
obt ai ni legstane de%@'agéw&ﬂueﬁ HeRED 5tﬁ'aew"fd%!9g}< correspondmsctertaﬁrpadfi@g

anot her ;,gsRefbn Ohnd fb%ta%ﬁé%ﬁd 'datéeéidh%]ng Ttl'il@rp@dﬂéd B'éfaV'dﬂQEdeh from the
recordi ng apparatus i ncl uding a pickup unit which records data on a

di sc; apedding dnforreationntre wahie Af datﬁtp dedtineatdeagt geuisicerding veit dlagk or
dat a, in I

par ¢ of IPFSRETE LA R ocRteBFEndRPES e aifg ifforhiBich, eRdRAffa, bl
t he i nvddatacbxdhxdmgltbelpaddezdjéatal n the bl ock. According to

enr oduc, o Assiind (8 BAGRGNashO G i rtsHit tnkeuah? fhdrE s proyjoed
| east oregordhey appargtusrindludihg akpickuerumitwehicid remrdas daalomncz\ dide;danda pantrol

ol ock: rawicRghplrDl s P Pk T BT el 2 afo AR fokeBihorn i

paddi ngdatafie paddédin. part of the bibek,eindi tb getard padting infasnetivh iedicsthey that the
present [ nvent i Qn, ere {’1361?95%% i ded an i nformati on storage medi um
i ncl udi iyalig datads trclugedin the k where valid data is included in part

of the bl ocknahfdihgVie! beotAat aspsctPedés présent ripv@itohnhétar fs plovided a
bl ock; 20and paddi ng i nformation indicating that the invalid data js

i ncl udeteproducing amasaﬁuau iRguding Znpiglkis pit therea%@élhfat la?sE ARG dpcording
paddi ”guhlf‘Bl%HWh'eFE‘valﬁ 45 % H8HdEQPirr0aH 86IPRHWodkoarf inl&RSdat® REpadded in

recording unit block, to correspond to at |east one reproducing unit

bl odk, aremsiningpardetitierblocke anéaﬁqmrﬁbuwhmlqbl iains e wilidi daia basechon
aspect gf 6453&yﬁﬁﬁﬁguémventlon t he padding information includes

According to another aspect of the present invention, there is provided an
information storage medium including a recording unit block where valid data is
included in part of the block and invalid data is padded in a remaining part of the block;

20  and padding information indicating that the invalid data is included.

According to an aspect of he present invention, the padding information is
recorded to correspond to at least one recording unit block, to correspond to at least
one reproducing unit block, or is recorded in the recording unit block.

According to an aspect of the present invention, the padding information includes

25 information indicating whether or not there is data padded in at least one recording unit
block or reproducing unit block corresponding to the padding information, or the
padding information further comprises at least one of information indicating the location
of the padded data and information indicating the value of the padded data.

Additional aspects and/or advantages of the invention will be set forth in part in

30 the description which follows and, in part, will be obvious from the description, or may

be learned by practice of the invention.



25 information indicating whether or not there is data padded in at

| east one recording unit block or reproducing unit block
corresponding to the padding information, or the padding information
further conprises at |east one of information indicating the |ocation
of the padded data and information indicating the value of the padded
data. Additional aspects and/or advantages of the invention wll be
set forth in part in 30the description which follows and, in part,

wi |l be obvious fromthe description, or may be | earned by practice

of the pR¥EDbi®Dtion Bf ihefDl&Rs ption of the Draw ngs FIG 1is a
bl ock diragram of an apparatus according to the present invention;

FIG 2 is a bleduds @ blertirgpmoi #nsapparatye ageprding éhtherresgntanventien;of
FIG 1lis a | ed; . di : I §1AC ' HF5 :
show ng paqgfﬁnbgqﬁﬁfgﬁrlrﬁi gﬁ@rgyggfgig&r}%@?g%éiﬁ)gﬁ%eﬁ%sgpﬁ@% pre'gsér?t s

i nvent i epplied; FIG 4 is a reference diagramfor explaining

I mpl enent at i f SgAt _i.n LOR; 4 5.0.8,:8-S {i .
reprgsent at i@?lgsgfsélqgf)oﬁ@gnggo%% Yéggttgrn g Id'éezéurg}&gi %@%ﬁ%o@%@@ ﬁ)ncf%rﬁaatlon
FI G 6 atdéanding & embbHimendsofcthe iposseht inwemtios; t i on of a data sector from

two data ”aﬂes.-4 '%g Sat r@@pe%cgoéiaﬁr%%r ¥<')rngxpﬁé{i}1intghﬁqdlé‘r\ﬁg&%{ignn of the present

invention;

FIG. 5 is a schematic representation of a conventional overall encoding process;
10 and
FIG. 6 illustrates the conventional composition of a data sector from two data

frames.

Best mode for carrying out the Invention

15 Reference will now be made in detail to the embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below to explain the present invention by referring to the figures.

Referring to FIG. 1, an apparatus according to an embodiment of the present

20 invention is capable of recording and/or reproducing data and comprises a
writing/reading unit 1 and a control unit 2. According to the control of the control unit 2,
the writing/reading unit 1 records data on a disc 100, which is an information storage
medium according to an embodiment of the present invention, and reads out data in
order to reproduce recorded data. The control unit 2 controls the

25 recording/reproducing unit 1 so that the writing/reading unit 1 records data in
predetermined recording unit blocks, or processes data read by the writing/reading unit
1 and obtains valid data. Reproducing refers to obtaining valid data by performing
error correction for the read data, and is performed in predetermined units. The units
for performing reproduction are referred to as reproducing unit blocks. A reproducing

30  unit block corresponds to at least one recording unit block.

In a data recording operation, when the control unit is recording data of a size
that cannot completely fill a recording unit block on the disc 100, valid data is stored in
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15Reference will now be nmade in detail to the enbodi nents of the
present invention, exanples of which are illustrated in the
acconpanyi ng draw ngs, wherein |ike reference nunerals refer to the

| i ke el ements throughout. The enbodi ments are described below to
explain the present invention by referring to the figures. Referring
to FIG 1, an apparatus according to an enbodi nent of the present 20
invention is capable of recording and/or reproducing data and
conprises a witing/reading unit 1 and a control unit 2. According to
fj hte conbé@gf e r?g%'dﬁ%lﬁmtcﬁlpwﬁﬁd iﬁvefnltdhfat?v_tsi padaiedrie & mzje_tmhg pértrt@dwkd_ s
ata on a disc ) ch is an informtion storage medi um accordin
to an eRBEAAA; U} blogk OBraeQEﬁﬁ{;’t‘?rﬂ\'i&% Sl and, e st blogk s, Fecpred
or der L RisbEp4 RfdrAEEbA fickAihg incli¥forCOMhvANY dafa Is récéreBd bAltRe kG 1085
recordi ng/reproducing unit 1 so that the witing/reading unit 1
records laéh@embogmgtséﬁw e 6lG. de dredpatlgiinghinformpsern i regerded dit 8 Seearding
dat as f eagh Bock!® PatlinG BN s ot YimkeRNS ARUANBSIOE WA IR data is
Reproducing refers to-obtaining vall ata by pertormng error

cor r ect includédyr buthrefare da infatrpaticanghabling aelic ireranation o dute distimguisked from
units. TIhe: 4R} : : ] ' referred to as
reprodu'gpﬁlgﬁﬁ%?@ag%cks.g &f"rrﬂe%%‘&réaﬁ'gﬁ@qﬁ%%ﬁg E)eé'k corresponds to at
| east one r dnarditagepraducitg opdration, the wiitinglredding unéicloredds gubipemahe disc

when th ontrol unit is rec ing data of. i.ze that,.cannot

ool ot 196 8P oot SRERBER T SRR v Raluf ikl AR the block

st gg@g ad tirE@ﬁd dafta ti@@aﬂde@[iditthg ruugbmir’qj pak %f_ntﬂei itoek.i gm&w;a unit 2
added in e remmini, a 0 e recording unit . ck of a .

P et cPiasipy T Vi Yefdhi e ot Tk metgngio e e iniined T g recording

paddi ngypinblessBdriddRprdtiliceatHeglidata/si on of invalid data is recorded

on the disc 100. In the enbodi nent shown in FIG 1, the paddin

0., . ] . ] G 1 ,
i nformation F!'§- Pl R _@Qﬂ?ki ma%fa%E%ﬁﬂ'?ﬁ‘gd%‘_’%Fﬂ WhEPJER.aH?&‘EﬁiP%g’f _G- 1is
i nf or mephgiaqi SREfrind 1 1B 2 thetdisé BflieCadrhssesdickuly #0 bS ad@itigireading
i ncl uded, but_refers to information enabling valid information to be
di st nguiithedTie dise i1A04s Placethed thaapicletp 16hi 18 agditionpieddisn diviecepmpiises
nore deta er,. NRE ANRb D3 hn '
w1 L1 gl Gl 347 PSP 22, arRP A B3 SRR B ond BRrP EonfdlE 25 as -
r ecor di eantohunit 2. odkei systam chniveller @5deartoring initializatlenl requiredr for a¢cording
bl ock i%;[gnd invalid data is padded in the remaining part of the
bl ock. e control unit 2 extracts only the valid data based on the
paddi ng i nf dnrtbe idate cenording egeration hther RCdffdRhgeceives bl rectrsingnebmmand

reproduces the, vali I 20\ I I am.of |.S
ar b+ S AR e repn@haiom gihast o The PSP, 2 Aol SllpERTRE e
2, the phrity folrérve corgetions ef the patakepeildéd &emather PCilQ21 @adi pegforms wniok
1. The disc 100 i,s place the pickup 10. 1In {tjop, the.disc
dri ve. cotdeend eBofg (562 eneading & Bedetase s B blogRewligh 1547 Saen
a syst egarfgdfibh BldcR! aR® nivdiuRit&Der BEC Wibdk decordi®y &Y 4 pesdatomiifiad hithoth
performs initialization required for re ord&ngD dat a. ) .
Here, if data that is smaller than the size of the ECC™plock is to be recorded, invalid
25 data is padded with the smaller data to make a complete ECC block. Padding
information may be added before or after performing the ECC encoding. The RF AMP
23 converts the data output from the DSP 22 into an RF signal. The pickup 10 records
the RF signal output from the RF AMP 23 on the disc 100. The servo 24 receives a
command required for servo control from the system controller 25 and servo-controls
30 the pickup 10.
In the data reproducing operation, the PC I/F 21 receives a reproduction

command from a host (not shown). The system controller 25 performs the initialization
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In the data recording operation, the PCI1/F 21 receives a recording
command 20 with data to be recorded froma host. The DSP 22 adds
additional data such as a parity for error correction of the data
received fromthe PC1/F 21 and perfornms error correction and
checking (ECC) encoding to generate an ECC bl ock, which is an error
correction bl ock, and nodul ates the ECC bl ock according to a
predeterm ned nethod. Here, if data that is smaller than the size of
the ECC block is to be recorded, invalid 25 data is padded with the

smal | er rétpirad! fr Map@dackishIP| BieC plekiip BIpO&Hits PR thddh Ynidith® HidRY 0be
added before or after perform ng the ECC encodi ng. The RF AMP 23
conver t 8biais Imeptic sjgnal by mseiving Delegted bepam fiensthesdignd 00, ansboutputs

pickup # SREAI 4andinCTRE R AN 29 UbMiitstheBokiea sitnef Miiot® 18 hRSghyRC

100. The servo 224 recelves a command requlr or’'servo contro
t he sysfi@itocn Rblgignal 20d pravides moddleiedrdats abtaihed frooktine RP signal to then

th t i : I ol P j duct |
cormbnd FY obs A cPSERG"S e 08 sichdbicF cohird) STk iGlubeeiBab R ey i R
t he i ni sigadlitedbé sarvo 24 quihecdSP&2 demodulates ttimmodbiater ditappdforasi éreora

I b ' h i 0 i i i | by . i, Vi

Lot 1 et RetBh ankrahl lind BB 1A e Babe B oR £ bradkih Sipmayald

The RF éé@i&%oocdvdeintmlmbm‘_coﬂhémc blogk anhyovdlidwatd tsf)@ptdﬂ@c@dl Biﬂkﬂerlﬂg
rovi des . nodul ated data obtained fromthe RF

into an si gnal .and

si gnal togﬁﬁrﬁ’é‘gg'_“%%gﬁﬁg%ﬂw e providing a servo signal for control of

the 1pi ckup ayibaivisir, ttie Beivb 24Rberfdreh8 Benidd cortfol D8 NS ptup T0E bPeRingZhe

denodul at es t he nodul at ed datgg‘gﬁrform; error correction and oufputs

the res®®Ve fgnahtegeive ftafe the P9 ansCaoguRanch regirer forsaro gamtsol
i s recofddeflel Troththe RFEfenPLokth®eESE, bTREPC U ¥1 ‘ﬁ%‘n%f%éél\i/gg% \t/:iﬁ% %ecej[vre]:g

reproduced by referring to the padding information.
servo 2Womdhe BSi24ta e hosht rol of the pickup 10, by using the servo

signal recei f i n [ f0 -
control oot vl T anqifnrEa HE eRite HARHBR"hAGAY oD lprcitaten
t r ansf eaecordiag tnembediow the prasenbinBB/®iop2 to t he host.
FI GS. 3A thrgug e A i agr j ddi ng,. .
nfor mat | on 5 JAche R LRI REP Brefot 8 RERRR Rling yrysprock
FI G 3A Bhwswaddiag tifongnatioheormrespands thvasch eecoeting deitibliook.e aittat ise paddingg
unit bl : i i.nf.ormat i.on corresponds to each r. rdin
ani ¢ bl BEEmaftls rEEh BB HBIIRY WBR HEOF e bR s ubf BEcks e
r ecor di mgjtsifor tecbidirkdatatamdrusaalhydiave aymetietelminked sifee units for
recording data and usu y ve a predeterm ped size. 20As,shown in
FIGY3B, re cfgﬂynufﬂt '{?r Olﬂisregpgﬁrbgr dhnﬁeblacﬁﬁ P'Gr giRyPegs Into groups of
pr edet epredseeminedtiftimissr of eesrding ainlibidckd lapaksadany inrmdiatiéh is'veesaE iign
is recorded in eafglij%rgu . Thus, padding information corresponds to a
g

pl ur al i $3F 08 MBC o ing KifQyRIedion ergespandsyioqai Ridrafity: o iegeiding pait

recor deglobis. eatat 95,0 BRd@hg Mg AEdM isU Fddordd PGk ®ach group of recording unit
blocks.

25 As shown in FIG. 3C, padding information is recorded in every two recording unit
blocks.

As shown in FIG. 3D, padding information is recorded in each reproducing unit
block. A reproducing unit block corresponds to at least one recording unit block.
Accordingly, padding information can be actually recorded in or out of a recording unit

30 block.

As shown in FIG. 3E, padding information reproducing unit blocks are grouped

into groups of a predetermined number of the reproducing unit blocks and padding
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25As shown in FIG 3C, padding information is recorded in every two
recording unit bl ocks. As shown in FIG 3D, padding information
I's recorded in each reproducing unit block. A reproducing unit block
corresponds to at | east one recording unit block. Accordingly,
paddi ng informati on can be actually recorded in or out of a recording
unit 30bl ock. As shown in FIG 3E, padding information
reproduci ng unit bl ocks are grouped into groups of a predeterm ned
nunber of the reproducing unit bl ocks and padding information is

r ecor de¢hformatidahs pdcorde ipreach of thie grewssosiueproduding unk lbfseks.- As

shown in FI g,Lnfo matl I § recorded in every two )
repr oduci ng FO‘HB %%8 ;ﬁé F%"m? n §Jecguled; inevent évqfeqpmﬁvcmg
conpri sga.tg;yé;dg ng presence 5 information 350, padding | ocation

i nformati on 360, and a Eaddlng val ue 370. Paddi ng presence
i nfor mat i on AS0Shavd dBt ELG. W& headding reformation: Gosmpsises cpaditing:. presence

Paddi ngdigRkibRMs0NpaAARS audPhidAtkicR 86, P p‘&?ﬁfﬁb%ﬁj&%7d’ AR dlding

data and i nvall recording unit I ng valu
370 i ndpregeaee anfpuaation 380 vedicates avhethtderr vetl there és @edéedndatad |Haddmg

d 10 B
S opbo TOBRREC SR i ke P il Gl L
t o ext r easording udlt dbéaak f Thenpaddiag ombliendy Quinidicatesoz padéad valael aif laypaduleen

the rec rcrretlon ock | t hou it is
i npossi g% gé %{SW‘Q% ?rh%d\)@?'Pg it ﬁ‘ogn 8 r‘?‘%?éﬁ?hbﬁ ?\%d‘@}ﬂ V?V%3E\¢| d

da]t a(()j 11 fit Byﬁ viplnesafbthe ;Iaﬂd(ﬁgrmmha’ﬁfrr Qhé dise mg/@emrm Zts(rjﬁlﬂé b @Qtrll'act
val i at errors i.nt ca ecorrete S t hat

vall o GBI gl ol & Bechrting U hiack s AR e S R adrngiisi Blspk ie an
entire eeeOCOirdionnblock) aough it QA MMPbEdilsd, todcdttddt &P EfBf e rAkhdevdtd
invalid, i formalon I'Lédztra,nsmtte wth the part contalnlnr%ga padded

val ue wihe H‘Qt%mf ovalidata it ispqsstin togosiegkerrors in codeyards epmigining valid;
2, basegataniHarreraddithdsel ddeiverls &ih hakbmectbd usi tHat valid® d%sls rdxRagted

above the operation of the disc drive will now be explained in nore

det 4 | . andtrapsfpiied ke thavbest: Wheneaneine rRcording LRtk blask is Wanwhitted, a part
gener aI L S@%HHIHSQO |Hva’1‘|d'|ﬁ1%ﬁné Pls ﬂrﬁgﬁnﬁ \ﬁlfl‘?ﬁmeoéarft r&SnQirﬁ@ %Sppa

snoot h yus the di sc 0, 1s €ss e size of a recor
bl ock (vealgewhemdag&tlés'?corderévg%uterrha@gﬁtro| | er 25 pads the renmini ng

oo "o SESERGPIATEISY 2y Bty o kot phAG P il
pi ckup qeﬁane@ ebowhélme operation of the disc drive will now be explained in more detail.

20 Since the amount of management information, which is generally recorded in a
lead-in or lead-out area of the disc 100 to smoothly use the disc 100, is less than the
size of a recording unit block (e.g., 64Kbytes), the system controller 25 pads the
remaining part with a predetermined value such as 00h so that a recording unit block of
a predetermined size can be formed and transferred to the pickup 10. Also, when

25 data is recorded according to a record command of the host, and when the size of the
data to be recorded is not a multiple of a recording unit block, the system controller 25
receives the data transmitted from the host, divides the data to fit the size of the
recording unit block, and then records the data. As for the leftover part of a recording
unit block which is not filled with the data, the system controller 25 pads that part with a

30 predetermined value such as 00h so that recording unit blocks of a predetermined size
can be formed and transferred to the pickup 10. Accordingly, the location immediately
before an area where 00h is padded in the recording unit block is the last part of an
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25 data is recorded according to a record conmand of the host, and
when the size of the data to be recorded is not a nultiple of a
recording unit block, the systemcontroller 26 receives the data
transmtted fromthe host, divides the data to fit the size of the
recording unit block, and then records the data. As for the |eftover
part of a recording unit block which is not filled with the data, the
systemcontrol ler 25 pads that part with a 30 predeterm ned val ue
such as 00h so that recording unit blocks of a predeterm ned size can
be for magezanberenailid idata sdetardédie pi ckup 10. Accordingly, the location

i mredi at el fore n_area where, h IS n the recording unit
block is the Pt 8 5RCoANG ina Pk SR05EA Withch Brastaraineck Suich
When pagt 0oh, the §3¢sﬁér‘ﬁ' dwnmnuxtzé)kéb@kds' ﬁeﬂ?éiﬂﬁ% Ndrhlaﬁom@gmegréﬂ 8 the

val ue such as 00h, the system controller 25 records

i nf or rrapfﬁﬁ‘i’“%ﬁém‘?é?a@@dt'%\&ﬂ'd drta %@éd@@t@ﬂs Pﬁéalﬁldtﬂi@@nd irwalie da@amaa
and the rédb‘?ﬁﬁ%% ckvé}la'uﬁjdléﬁét i v v‘éﬁx’e‘ 15\%@ dg’?adg tP?fbgﬁ?é{]ﬂglue,

unit bl ock ar i cat ed ue of inva
padded Vel @@mﬁl@r lf&%zmpln;eddeﬂ 00, orslfpfﬁdtse@addwh ffhpiis récoi‘ddd i Thus, the

dded, : d

padded, iebin Uhel£98i¢'8d He 1 W1EchBRR LALHIRETHIGAL febiAyd hite
recor dedallchdathes recarded mgthmletcotnim@kmt hlodk t dred theclatatiom Wm'eenvalidadiatd
dat I OOh th
ot o o B L oo Sk B RS S o T A 2Bt
Ff \ata! i dnitlaloak. anucccwuabiydthéazbcmtuons bﬁmhd@g@e{j dhangwaru‘ ﬂatbllrgmﬁié rﬁﬁ&kjﬁ‘@lt@éta

ocatl o ISI’BCI’ an on I C | nval |
dat a | <DioER dpdieats o lootBonsfin 48 whicreyalfiase TS romL B Cavershunish mvali
enbodi maataSs edcordigd. pr esent i nvention wll now be expl a| ned i n detail.

15 < Recordi %cgft Paddi ng I nformatj on >
t er m nol ogy IG gxqmeies o5 ipiemRptatigng 6 emb@dwtﬁs ﬁéli”l?a?@e'ét inkeRfioa

dat a bl ggiknovapé edfiBRedlih Yetapp. 2Kbyte sector. FIG 5 is schematic
representation of a conventional encoding process. Referring to FIG

5, tlhe ECC format conprises 20 an EGO cluster 510 fornmed of 304 |ong
subcode. (B1 9 e oenap ATEeHRE TR £00C0 | i cat o subcodes.
Ref erring t o "Priasframeaisdesninblegy isepirobdd Pajentgines, 867,649 ahd snditages a
cont r of R4t deta bR Srrdf, 8 ABGR Sefrl] PS5 RS R S htopt o
pr esencef a mbovemitqnahemlmnroaegmdd?aﬁqrmgltueFIGYG ther EEC2formatctamprivest
o 9 B RV SR o RS SRR P Ol g Mo
'V i ndi and adutstindicatsesubeodé (B18) diadted 81 & forntaidl of 24(bur$trh¢l1|&ﬂ<bm|bbbdés
et e, o elOl 85 o e Do g R RSBl iRl s
needed. pbsyible toamdeae & Pretetdhitined. pAtcd the "BERFR HAHT o 86dIcS Esddpbsand
control data” 502 to padding presence information 350 and a padding value 370 for a
25  sector unit which is 2Kbytes long, in order to implement an embodiment of the present
invention. For padding presence information 350 (for example, '1' indicates the
presence of padded data, while '0' indicates that there is only normal data), 1 bit is
needed for one sector ("Data Frame") that is 2Kbytes long and accordingly 32bits
(4bytes) are needed. For a padding value 370, 1 byte is needed for each sector and
30 accordingly 32 bytes are needed. When a padding value 370 is selected among some
predetermined values, it is desirable, but not required, to record information indicating
the predetermined values. (For example, if there are two values, 00h and ffh, which
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30 accordingly 32 bytes are needed. Wen a padding value 370 is

sel ected anong sone predeterm ned values, it is desirable, but not
required, to record information indicating the predeterm ned val ues.
(For exanple, if there are two values, 00h and ffh, which can be
padded in sector units, the padding values can be identified only by
one bit indicating '0" or '"1'.) In short, the 4byte paddi ng
presence information is recorded in "control data" of "l ogi cal
address + control data" 502, the 32byte paddi ng value 370 is recorded

i n 5" copar e ptrided ﬂfseckﬂgllm%l til fadsing valkes toafl bel aledtified dnlyaBy ohB Sit
|nformat|on Ing’aPré | ng the padding value 370 is allocated to "control

data" off "qagﬁg Hress + control data" 502. Wien the paddi ng
val ue 370 i spdgeitdesd @t@'ﬁﬁdcﬂ’ih%%@és@nﬁé "]'ﬁgrnYa"iioHQS r&iUréI’ecPﬁ'ld‘éhﬁlgol data” of
presence i nformation 350 need be record his case paddi ng

pr esencéogindlondiiesdrt SoUrd Hate 592.oﬂ1@d32bvfe rﬂ@?gingavala@lcﬁr?@ss resortled in
16*9 by OS] | r

Eeco?dl néé)%g&r%ll q[}’e?t% %ﬁk asl a?gasgﬁ (gjlntléf ?gzssgen(a thgg@ﬁﬁﬁ%}o&@@ﬁaﬂn&th@o
16- physpaddingvajue B0 i%laluacateelrtef“mrﬁrocbdeta" phYedica ladduss esshirbDdatatfiohe
9 bytes, th n 0 nding to 2

dat s franes WRARder GaBi FARE 570 % TR, 55 dns bl BRI soier onty

t he recpadiimg puesdncel mékrmiatibnsistamnedd i e Fé@rdéd ha!$1 fis cdxaé,atlier JFEging

ddi
ot or i SRR RETSa san i SR, . bvefal ePiiers D d0R I8 Rvtesy as
1, 320 .showrlly) FEGORY A@unﬂi‘ﬂg’sfoﬁ@b(amﬂl@r &% escordifg unft Blesldhag 16 "physncal

Inforrrat n Re di n > 20l n,the structure for recordi
data in? %q% v @r 8”%) g 8 physisal seclers. md; fherefpes: Oméd'PhM%@ﬁ'

data i sa@dreeateahivdnber9 b?fdsofh&%ddﬁﬁfg' [Sresér%%f'oﬂnaﬂé‘?%%‘co%ondmg to

cluster” 510, and al so a "BlS cluster” 516 is generated to nake a

r ecor di %Qat?rfﬁm%‘-f%k ef‘?FOBQﬁ%'Q tae recordingumibblpelh i ndi cati ng whet her or
not each "dahasHoraRe rBéordingClinif Blodk st Fﬁ?%@@a‘é@?’ t"gét)a brAmEL @

5 is padded with a predetermined value is stored in part
"physi clarlugdgrdada frages Q 161+ and Harefore padding grasencadnforeation Fdhcarobe

data” SQgokddd in 4A R¥hEShysical address (N = 0, 1, 2, ..., 15) among 16 "physical
addresses" 504.

< Padding Information Recording Operation >
20 In the structure for recording data in an ECC format, in order o record data on
the disc 100, user data is encoded with an error correction code to make an "ECC
cluster" 510, and also a "BIS cluster" 516 is generated to make a recording unit block.
In doing so, information indicating whether or not each "data frame" of "user data 32
frames" 500 (64Kbytes) in FIG. 5 is padded with a predetermined value is stored in part
25 of "physical address” 504 (16 * 9 bytes) or "logical address + control data" 502 (32 * 18
bytes).
A host can communicate data with a disc drive (not shown) in units of sectors,
where 1 sector is 2Kbytes. For example, if the host commands the disc drive to record
50 sectors, for the remaining 18 sectors, data corresponding to 14 sectors are padded
30 with a predetermined value such as 00h by the disc drive itself. Since the disc drive
knows that data is padded, the disc drive includes and records padding presence
information 350 and a padding value 370, as padding information for each sector, in

9



A host can conmunicate data with a disc drive (not shown) in units of
sectors, where 1 sector is 2Kbytes. For exanple, if the host comrmands
the disc drive to record 50 sectors, for the remaining 18 sectors,
data corresponding to 14 sectors are padded 30 with a predeterm ned
val ue such as 00h by the disc drive itself. Since the disc drive
knows that data is padded, the disc drive includes and records
paddi ng presence information 350 and a paddi ng value 370, as paddi ng
i nformati on for each sector, in "logical address + control data" 502

(32 * 18odipdiesidress +pbyifrolcdadta'aﬂolz @G 15Qﬁ;rte(s)ﬁar*'pﬁy§w31 @8lireseC604 ey 6
nent of the [ Wien t he host nakes

to an e nt inyention.
dat a ingge%eéﬁ?%fjﬁgtﬂﬁf"t Qf@ﬂ@" & HesertinyRiops them to the disc

drive, the divhendhé Westiaared \@ita Fﬁﬂ@%dﬁﬁ&h?%hﬁ%‘lodk@%nd%é’n franddAEioRdm fo
Accordingly, in this case, the host should informthe disc drive of

this fathe disc drivendhe (dise dirye dees, 1ot derawy whethelgererat faBoisrmeaddad.
on asdi ﬁﬁcm%r?m@fydﬁftg%%é%@nﬁg%o"shﬁwdﬂdosiﬁfdﬂﬁﬁﬁé dﬁéaedrgefyfwé { the disc

drive itse here is no record conmand fromthe host, the
di sc drive ath@adtjﬁek i8I reaprga marsgeinant inforivetiore oor deatisaind order to

deter m %ﬁ?%\@ mﬁ Gfscgfnd'%Ptthé eorﬂ?oqi of Bﬁapgigé ?irlv@‘%gl'? délﬁ'w%%ﬁh ftlibﬁ‘%gf ;ﬂg:}ﬂegﬁg

10 above I've can recor presence
a paddi agnmahdefrmmgthehbost dlse mﬁatddli\@ iatréaa!ynknowa theramamt sfedatar fo be

t he disc, I l,.on uci rat on >

1 ust r e, BRte S Ve SR e e iRty AR dndl b Resped

dat ao above, the disc drive can record padding presence lnformatlon and a padding value
together, as padding information for each sector, on the disc.

< Padding Information Reproducing Operation >

FIG. 6 illustrates the conventional composition of a data sector from two data

15 frames. Referring to FIG. 6, when user data recorded on the data area of the disc is

reproduced in response to a reproduction command from the host, or when the disc

drive reproduces data without a reproduction command of the host in order to obtain

disc management information recorded in the lead-in or lead-out of the disc, data is

read out in units of recording/reproducing unit blocks from the disc and error correction

20 is performed. In doing so, if data is recorded in an ECC format as illustrated in FIGs. 5

and 6, error correction is performed first on "BIS block" 514 obtained by de-interleaving

an "ECC cluster" 510. The disc drive obtains padding presence information 350 and a

padding value 370 for each sector (2Kbytes) as padding information stored in "logical

address + control data” 502 (32 * 18 bytes) or "physical address" 504 (16 * 9 bytes)

25 obtained by performing error correction on the "BIS block" 514. If error correction of

the "BIS block" 514 is finished, error correction is performed on an "LDC block" 508.

The "data block" 5068, which is obtained before ECC encoding an "LDC block" 508, is

obtained in the same manner except that “19 columns” in FIG. 6 is changed into "304
columns.”

30 Since the disc drive already knows the padding presence information 350 and

the padding value 370 for each "data frame," the disc drive can distinguish a codeword

containing valid information on an "LDC block" 508 from a codeword containing invalid

10



15 frames. Referring to FIG 6, when user data recorded on the data
area of the disc is reproduced in response to a reproducti on comrand
fromthe host, or when the disc drive reproduces data w thout a
reproducti on conmand of the host in order to obtain disc nanagenent
information recorded in the lead-in or |ead-out of the disc, data is
read out in units of recording/reproducing unit blocks fromthe disc
and error correction 20 is perfornmed. In doing so, if data is
recorded in an ECC format as illustrated in FIGs. 5 and 6, error

corr ect imformatioper W)rtmsdtuher Stvem rwh@i thebbdska coddwordt aoriteiiray only invalid

de-interl eavin r' The .di.sc dr,ive obtai addi ng
pr esenc &P ﬂa@faona @@68%¢: % Hﬁ 5) gl'%&“@%'ql%rtoé:é’érﬁcgéggﬁ in the
( 2Kbyt egpdévgoraafdi mgpdssm @bb@ébt&irﬂfr@% tbdewdras eshta eélﬁi Ihf |6{=?'
data" 502 (32 * 18 bytes) hyS|caI address” 504 (

cﬁﬁ“e

obt ai nefNes¢ BEPIS0RHR rfﬁ’"@P’?eSr df ithe f@ﬁfqué'”gBP@'Bt'%NS m%rmeﬂ in
erros CpidnBRbd mh@freﬁmuct%rﬁc&ﬁmskd fré.’lff&hbg\o%t @hf ctg%gard mﬁ%@%ﬁaﬁ N
508 ta bl ock™

is perforned on an bl ock™ a
obt ai netiabwniged tedm bastoand df the remrngJ@n@@laera@ga is perfostneall augdmiticallyey

sane rraméet%él ﬁ\géggseqfh@ﬁmfbﬂagﬁgﬁgn ed s |§:| G 6 is changed into "304

col unms thé sc drive a rea knows t he paddi ng presence
i nf or mat i on @8anwihite, t iheapdiddi ﬂchuHBuwhel‘BO af timkirga cired dat arrdngede bétvicen

dISC dr 0 val i d nfor tjon,on
© L DB ufih BldoR th8 beRqRAREARENO BT Aok bh bRSIdMER B
At f titni slmkmgearmamdvmmdghkane reprofucerdmmrbb gtilizyeal nlmgrd@mtt;ly inonyadd the
i nf or nat .0 t ra n t 1S, l.hpassi eto
correct eé'?B'B{ysoﬁe#t?hE 86%@5\%2‘3 aq F%@'rﬁasﬁ]%|P@d9'gBdsz>F'B€W°'qu38r Qut
in codeﬂgﬂhdﬁeﬁﬁlﬂh@]?m:{]\@n/ﬁé@ He lefrfoptomédted), t hese err?rs a{j e
correcte i.f the repro in ration js perfornmed in
response to tﬁ’e ‘Pé?)rao&"ﬁf@fqn&ﬁ @Bgﬁ?ﬁﬁ bﬂ?‘f‘ﬁ'@ eRlen e'ﬁtﬁﬁor&@rfrtéﬁtlé"ése"t
val i d i fplentio. | Reférsing teme] 4} @ﬁbrtaD“BIBeclﬁéléi“ 51and rbﬁrobb@ed qRE Qahm!yrtﬁ
operatian i erfornmed automatlcall y the disc drive itself,

i nf &t mﬂ¢%§0r§S%W%? ¢ach "data fr a%dﬁ\%ﬁp‘l"@, andyt is kenowe thatrandy Uheélfﬁmwpe

a | inki agitaliginds® @ntaR ARMld BRtoARSHor.eqa6diNghans tanbl'L%Sblotf(kh%dﬁagfj'bag
i nformation descri bed above can be recorded I n the I ng area

and whefreragairacied igghisgaeed, can be utilized. In order to increase
the reliabiljbyoRfindRé 6\8 dol:lebv?rd%r&fn%rsﬁ{?ﬁcﬁﬂ? B he Rkt %q"é‘afaeﬂa@tgg'ah the

paddi ng information read out fromthe area can also
er ror - cuDedileck” 508 canRalGbescdorsecied, ether @mecmexgioamy[stﬁm drapisaiitsi daja
fod R. L 4 fter. a
PP R pORgR bpBUFRL Y SRS, RRESAIL 0 Bl S or ST
cor r es poodtivogds coerasporidirey ao ftharmVaIlds 3@ ndata, frames idre i corteta) atrhiatzvhen
only the first

shows alC“ B bl rggﬁ%ﬂ%g@e E%'%Bn@n@#@%g)ﬁ?'\é%?% i)"ﬁ (f'fr’ﬁnggfé’ﬁ%é”hen tata i

errors fegotded. 19 codewor ds correspondi ng to the first two "data

frames" in t LDC Bl ock 08 ca corrected, the error .
correction Slggte ﬁpgrpg}gsrpg’pg d;é_lggese m the emboJlmentc%the present invention is

25 not applied at the time of recording data, the disc drive having the error correction
system cannot know the situation shown in FIG. 4 at all. Accordingly, even though it is
possible to correct errors in the 19 codewords corresponding to the two "data frames", if
it is impossible to correct an error in any of the remaining codewords, the disc drive
reads out data again from the disc and performs error correction or discards the block

30  as erroneous.

Meanwhile, in a reproduction-only disc, padding information according to the
present invention can be recorded when data is stored during manufacture of the disc
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20 corresponding to the first two "data franmes”, irrespective of
whet her or not errors in codewords corresponding to the invalid 30
data franes are corrected, and when necessary, transmts the

remai ning 30 data frames as paddi ng val ues when data is recorded. |If
the recordi ng method suggested in the enbodi nent of the present
invention is 25 not applied at the tinme of recording data, the disc
drive having the error correction system cannot know the situation
shown in FIG 4 at all. Accordingly, even though it is possible to
cor r ect sachr thabdata repredi&ticroefsiencscandse iegpoveti. ng to the two "data

frames” sible to correct err n_any, of .t he

r emai ni ng CO%%%&aquQﬁglpa?ge@ dqve\l;néoq ééocgeSSU?ngﬁplaveagaaﬁﬁchwﬁl begomes
di sc angblpetof msﬁmguw @ailldcaatéeéﬁd Pvald delias massl eroh @olrketidh Sfbcrafsuch that
erroneou? in a reproduction-only disc,

i nf or mafglighilityaf 6‘?‘8’93@0@5‘ IR¢reashscanchstabifity of theosystath car b?@é‘@l’ﬂ!\i@?
datasis st or%daghlmemmgﬁ@ éﬁthégﬁ?feﬁ'érﬁcinveﬁﬂféh rgéﬁ%t bgéﬂ @nown and

reproductlon ef fici ency can rove Accor

pr esent desribad; ibyould h@e@ﬁ&fe%@éd @Ndb@se gkillgdde ﬂman‘/ﬂﬂabebm ey be nwde
di stingu t, o]
such { ot e et AR dopaRink iR bihcllod BAGRITPL el ehBhy i
syst em gcapetaf viiclr iagediaed in the claimg and thgir equivalerdstbodi ment s of t he
present invention have been shown and described, it would be

appreci ated by those skilled in the art that changes may be nade in
this enbodi nent w thout departing fromthe principles and spirit of
the invention, the scope of which is defined in the clains and their

equi valents. Cains 1. An apparatus for transferring data
wWith respect to an information storage nedium the apparatus
conpri si ng: a pickup unit which emts or receives a light to

transfer data with respect to the information storage nedi um and

a control unit which controls the pickup unit to record a recording
unit bl ock where valid data and/or invalid data are included, and
status information indicating whether the recording unit bl ock
conprises the invalid data, on the information storage medi um
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wherein the invalid data is padding data to fill a remainder of the
recording unit block when the recording unit block is not conpletely

filled wth the valid data. 2. The recordi ng apparatus of
claim1l1, wherein the control unit records the status infornmation
corresponding to at | east one recording unit bl ock. 3. The

recordi ng apparatus of claim1l, wherein the control unit records the
status information corresponding to at | east one reproducing unit

bl ock. 4. The recording appargtus of claim1l, wherein the
control unit records the status inf on in the recording unit
bl ock. 5. An apparatus for transferring data vvith respect to

an i nformation storage nmedi ur% t he apparatus conpris
pi ckup unit whileh efift@praratys étree%fe%{mgld@m th’@)qufpﬁﬁ"stpé]“ 'ﬂ%?!’féawrth

respect t Ostbfage imddiimiBihe AppataRlisfinpiiHgim and a control unit
whi ch controls the plckup unit to read a recording unit block where

val i d data and/Adickupiywhighemitaceracsives @dight teritpnsieirdata with cespeet ton
i ndi cat i ngLuhgbestiohRora§s Medidne dHai t bl ock conprises the invalid

data, fromthe inf ormatlgn storage nedi um wherein the
invalid data i€ qeatal wiyt \d@t:l’acomrdli; the pickupraritideecasdl atraeordisganiti ng

uni t bl OCkaWherQQ/aﬁt?ﬁgtradén@g) Lfﬁ}haﬁldl?jtapacé? ligciiddd %RHB{%%SGMH “)t?d

with the va ques ng
wherein t hedlpamg.}wcithetttheemdmgemébwclslsompﬂeem’dnenmahﬂrdata ohdhe

|nformat| i ich is recorded so that the status
R0 %Qﬁo%g&or‘ég el ( .

i nformation cofresponds to at'l east one recording unit bl ock.
7. The repr oduaheeiafiEainesligsdaba iscybaﬂdmgidatwltreﬁlea rerhdiad¢i afkigoracording

reads the t ' I he r.ecorgi ni t bl
fromthe i"ﬁ\h’?tgbrlérg(t‘%ﬂg tgggeéodgm Eﬂd’ﬂ?‘g‘ s fo conéeletgﬁr fﬂlﬁgg‘fjtx}a%? Hﬂ“cg‘ﬁ%?age
medi um for use with a recording and/or reproducing apparatus,

conpri sing. 2. The recording apparatus of claim 1, wherein the control unit records

the status information corresponding to at least one recording unit block.

3. The recording apparatus of claim 1, wherein the control unit records

the status information corresponding to at least one reproducing unit block.

4, The recording apparatus of claim 1, wherein the control unit records
the status information in the recording unit block.

5. An apparatus for transferring data with respect to an information
storage medium, the apparatus comprising:

a pickup unit which emits or receives a light to transfer data with respect to
the information storage medium; and

a control unit which controls the pickup unit to read a recording unit block
where valid data and/or invalid data are included, and status information
indicating whether the recording unit block comprises the invalid data, from the

information storage medium,
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a recording unit block where valid data and/or invalid data are

I ncl uded; and a predeterm ned area in which status information
I ndi cating whether the recording unit block conprises the invalid
data is recorded, wherein the invalid data is padding data to
fill a remainder of the recording unit block when the recording unit
block is not conpletely filled with the valid data. 9. The

I nformati on storage nediumof claim@8, wherein the status information

is recorded corr,es din | ea e recordin ni t_ pl ock.

10. The i nf or ne{iERN 2 F&@'éé)ﬂéal'%ﬁ? '“Q:B gh) g'é'lléﬁr?fht € FRROBIRg ng
uni t bl ockgnigleclowRep aé rebbrdirg tHiitsiod is doPEQH eI yIilRAdviHIRB Al bata.
recording unit blocks, and the status information is recorded

corresponding to each group of recording unit blocks. 11. The

information sta ageTﬁB@éMB&i&ﬁm@b@fbﬁb@s o‘f"@l%l’lﬁ'snwhgl%lrﬁﬂ'@tdf@(ub%ﬁr mat i on
Is recorded in the recording unit

reads the status mformatlon from the mformatlon storage medium which is

recorded so that the status information corresponds to at least one recording unit

block.

7. The reproducing apparatus of claim 5, wherein the pickup unit
reads the status information recorded in the recording unit block from the
information storage medium.

8. An information storage medium for use with a recording and/or
reproducing apparatus, comprising:

a recording unit block where valid data and/or invalid data are included;
and

a predetermined area in which status information indicating whether the
recording unit block comprises the invalid data is recorded,

wherein the invalid data is padding data to fill a remainder of the recording

unit block when the recording unit block is not completely filled with the valid data.

9. The information storage medium of claim 8, wherein the status

information is recorded corresponding to at least one recording unit block.

10.  The information storage medium of claim 8, wherein the recording
unit biocks are grouped into groups of a predetermined number of recording unit
blocks, and the status information is recorded corresponding to each group of
recording unit blocks.

11.  The information storage medium of claim 8, wherein the status
information is recorded in the recording unit block.
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