TI TLE OF THE | NVENTI ON Recordi ng Medi um Recordi ng/ Repr odtﬁ(e*‘"ng I\/Et ha’d and

Recor di ng/ Reproduci ng Apparatus BACKGROUND OF THE | NVENTI ON _Fi el d:’ of ,ﬁt he
| nvent.ion - - This invention relates to a recording nedr’brﬁ"f‘.of) " G
magnetically recording information sigpals and a recording/ repr oduci ng

met hod and appar at us for exchange pr océssi ng of mal functioning areas of
the recordin recording the information signals. Description
of the Rel at %ELE@F THE INVDMT]Q%gnetl c recordl ng devi ce, defective
sectors are_detected at the tine of disc shipnment or disc formatting and
physi cal bl Bekorting ééscﬁsrmfRetcbaﬁml@fRspmdmu@ athed anéd RecondingR dpradnciie

all ocation to the physical block addresses by way of performng sector

sl i ppi-ng. AlA;;@aratﬁsthere occurred a defective track, the track in its
entirety is renoved fromthe allocation to the Iogl cal sectors, by way of
per form ng HA@@KGI@@U@HDWTHE INVENREONOr the defective sectors renoved by
t he sector slipping and for the defective tracks renoved by the track

slipping, t systemin which the sectors or tracks are
si nply put ou'{lgeil%}ﬁ%%gu?%nder t he capam ty avail abI e for the user

vari abl e, and sugh.a.syst subst.ituti ctors ot tracks for the
sectors or tradkl FHIBHEN iRl & RRTnE dhefs S RiitnticallattEdin

I
HsHal user & %?maﬂon signals and a recording/reproducing method and apparatus for exchange

 processing of malfunctioning areas of the recording medium- for recording the
information signals.
Description of the Related Art

In a magnetic recording device, defective sectors are detected at the time of disc
shipment or disc formatting and physical block addresses of the defective sectors are
removed from the allocation to the physical block addresses by way of performing
sector slipping. Also, if there occurred a defective track, the track in its entirety is
removed from the allocation to the logical sectors, by way of performing track
slipping.

As for the defective sectors removed by the sector slipping and for the
defective tracks removed by the track slipping, there are such a system in which the
sectors or tracks are simply put out of use to render the capacity available for the user
variable, and such a system in which substitution sectors or tracks for the sectors or

tracks removed by the slipping are provided outside of the usual user area.



2 In the forner case, the sectors or tracks other than those found to
be defective can be used in their entirety for witing user data, thus
assuri'ng-a high recording nediumusing efficiency. However, this using
manner poses a problemin an exchange recording nediumsuch as a floppy

di sc, although there is no problemraisetl in case of a non-exchange

medi um such as a hard disc. That is, there are occasions wherein the

ef fective disc clhaghefoyndrsasethestcfarpon wieaks other dhacthosuftunt habe dbfectve s a
possibility that copying of the entire disc contents cannot be nmade from
one di sc tocanbthged in their entitety tthrewhitihg essecdste, theis nesuringco higharecofdingat
capacity can be assured at all tines, the above-nentioned inconvenience in

di sc copyi NenddfurRQing BfffRehcy 1PIRNESEr, (14 Bifg FdBneryabsdd froble@n 8864 MaBgO"
tracks need to be provided outside the user area, part or all of the spare

region is ”?éco?zgﬁﬁgi?éﬁnn such as a ﬂ%g dist:f‘ﬁﬂfo%?,\é?fg%r%‘?@ﬁé fplas trai?éd’&ﬁ%ﬁé ng

nmet hod used I n convent i onal netic re g deVice 1s toun on

t he basic prjncinpl .N j i r.the
method of aebageieRefiadtdhediiir iUk saRPGSe, TREC Werpre perartil Wrelfy oo
addr esses, er re such a nethod. gf. di s¢ _surface ed,ass.oci at i. a
rethod of MPSEREIPRAEE alely BBl from ARSI i Re P PHAE HRE 18R FORIOHI o
surfaces is processed . for association and subsequently the other, disc
surface i s SRECOBERS o ghe SIS G OB O RTBEPSOF dneibefa mbetand a
met hod of zone based association using separate zones provided fromthe
outset on the di Sethedattercase, since a constagt fasmat papagiy Rebe assyresd atalligmepar e-

sectors in case such are provided as the o . ]
the above-mentioned inconvenience in disc copying is not raised. However, since the

substitution sectors or tracks need to be provided outside the user area, part or all of
the spare region is not unusable.

Thus, the conventional defect processing method used in the conventional
magnetic recording device is founded on the basic principle of not using this spare

_Teglon.

As for the method of associating the physical block addresses with the logical
block addresses, there are such a method of disc surface based association, a method
of disc surface based association provided that one of the disc surfaces is processed
for association and subsequently the other disc surface is processed for association
from the opposite direction, and a method of zone based association using separate
zones provided from the outset on the disc surfaces.

As for the method of providing spare sectors in case such are provided as the



3 substitution sectors for sector slipping, there are a variety of nethods,
such as a nethod of providing the spare sectors in each track, a nethod of
providing the spare sectors in each zone or a nethod of providing the
spare sectors at a pre-set position on the disc.’ The associ ating
nmet hod for the logical block addresses agd the physical block addresses,

i ncl udi ng defect managenent, is associated with a non-exchange type

recor di ng neaistimtichihsgetars foi sectel Sippingy thére aas socrgty nf) mmthdrsd stich as fae
physi cal bl ock addresses and the |ogical block addresses or the spare
sector posi tedrdadfiprovidingrhdioshre sevtors tweadhusackharmethed bEproviding thelspare shor t
seek tinme or high transfer speed, or the non- sophisticated control

al gorithm Esp6eseeichtble 6fd fefliod Jfprovadhg Eid are sectors at a fYBBMMYslthon ot t h
t he defect managenent system terned slipping, enployed in the '

conventi onalpJmgnhetic recording device, it is not possible to cope with
defects that occurred after start of the use of the disc, although it is

ible t it i i . Thus,
Por | nproving. di Cié Peehits flepnod REHEIERACUR O MAPREHIE Bl by ook
Fecor di ng. | SHRPaT s datket GRpSROR o egsiairith d BPFERTnE® S back
oct ryi ng. - recording modjth Thak S ANe s EHY BERCEERG Bt onar MepLett Noteess
in_the next readout is not_ ensured even i f readout has, been, made
successf ul | pddrgssesapdamigaiorbblekaddresseror the sparespeier pesiigLIctingmBed.

achieved only on re-trial with changed paraneters_neans
meritorious characteristics, such as short seek time or high transfer speed, or the non-

sophisticated control algorithm, represent the criteria for selection.

Meanwhile, with the defect management system, termed slipping, employed in
the conventional magnetic recording device, it is not possible to cope with defects that
occurred after start of the use of the disc, although it is possible to evade the initial
disc defects from the outset.

Thus, for improving disc reliability, there is used a method of previously
attaching redundancy bits for error correction prior to proceeding to data recording.
If failure readout occurs, those parameters affecting playback characteristics, such as
tracking or equalization, are changed on re-trying. |

With the above-described conventional system, success in the next readout is
not ensured even if readout has been made successfully on re-trying. Moreover, the

fact that readout has been achieved only on re-trial with changed parameters means



that the sector in question id hard to read such that the sector in

question has been Ilowered in readout reliability. Thus, with the
conventional system it has been difficult to assure data reliability in
future with respect to defects produced during use or otherw se proceeding
with | apse of tinme. SUMVARY OF THE | NVEATI ON It is therefore an

obj ect of the present invention.,to provi I.ec d|n medi um

recor di ng/ retgf“otﬁ)‘ﬁéleﬁt@r Haﬂﬂ?ﬁﬁ‘ogﬁéth%ﬁ rfG?ﬁgéi‘“ﬁb réBp’&‘Fé‘t‘%h%%by
future data reliabi |£¥§y can _be assured agai nst def ects produced during use
or ot herwi séﬁwﬁf HG T thﬁifb’apse of tine. I n one aspect, the
present invention provides a substantially disc-shaped recording nedium
for recording i nfldmspwitntls goaventiahdngysterp) éir has byeidifigblttanassard yata
concentric recording tracks provided on a first major surface and a second
maj or  sur f aciabihey eaf futwkewithnrespent clioatiefoatsopradaged alurih orde addrlessgs: t o
the recording tracks is nmade in a sequence in which the |ogical block
addr esses prm@@gﬁmgaﬂ@mpﬁqﬁdgﬂée information area, with a first
recording track at a radially md portion between an innernost recording

track and angonberaIPeiOr TERy NVENI@RKk on the first major surface as a
| ogi cal starting point, in an address increnenting direction, towards the

outer rim as fary ?s%hé’re?@@%ﬂ@%{?‘é?ﬁtﬂé sddtdentibl %Wg‘a%t}( zﬂ%&ﬁd' ng

track at a md portion an | nmer nost reco ng trac
R R Js b e his SR

data reliability can be assured against defects produced during use or otherwise

progressing with lapse of time.

In one aspect, the present invénticn provides a substantially disc-shaped
recording medium for recording information signals along a plurality of substantially
concentric recording fracks provided on a first major surface and a second major
surface thereof, wherein asso;;iation of logical block addresses to the recording tracks
is made in a sequence in which the logical block addresses proceed, in a recordable
information area, with a first recording track at a radially mid portion between an
innermost recording track and an outermost recording track on the first major surface
as a logical starting ﬁoint, in an address incrementing direction, towards the outer rim
as far as a second recording track, then from a third recording track at a mid portion
between an innermost recording track and an outermost recording track on the second

major surface towards the inner rim as far as a fourth recording track, then from the



5 next recording track on the outer rimside of the second recording track
on the first major surface towards the outer rim until reaching the
outernost recording track on the first nmajor surface, the |ogical block
addresses then proceeding towards the inner rimfromthe outernost
recording track on the second major surfdce, so as to skip the third
recording track and the fourth recording track, until reaching the

i nnernost  redrocoglitg wekk on thehauteatmraideraf the secaridaeeqrdirtgatraakginctile frktock
addresses then proceeding fromthe innernost rn on the first mpjor surface
towar ds t he majorrsurfoce asvarfistheasitdrbian necd relichingtthe buttimesttreyordhvgaehobfort he
first recording track. " In anot her aspect, the present invention

provi des a rgedirgi Mgjor SRIFAUGE MpicARRskalddeestey ﬂregg;@ds&leaa/grt@@mdu@dj der
information signals for a substantially disc-shape recordi ng nmedi um f or

recording i nfofalipg oﬁﬂeﬂﬂ@&%@drﬂ@% c}?agﬁldé&rtfié Eédén@fm%b'})ﬁrﬁi%,i & d)o skip the

conqentric recording tracks provic¢ Irst major surface and a"second
"ot or mat i on' gt AR0R s Fafk SAE SHE B RRLAME AR AR Bt e Mildpost o,
t he recordi ng nedi hysical Dbl pck .addr tecti

et ect | ngt herisHEhE arechy Bting cireRul BBt SiHiSes: e dabican PR aidsioss dbeh by
t he readout neans.framthe .recordin dium and table detection neans for
ot ect i ng. o PRUPRUHECH Hio A RIORUAET o Lt HRbIRS RGOS S S SO BB RS

bl ock addresses and physi cal bl ock addrgsé%%;=s y havigg reference to the

physi cal bl o asdbe ecoEding spek dectiyahen 5TecRFERE Maeldr ess detecti on
means. The table_ is provided in a recording track, at a md_portion between

. P )
the i nnernost reboruether aspesk thadpresant doventippsprovidies raravgrdingEsproduging
fast major surface and in a

apparatus for recording/reproducing information signals for a substantially disc-shaped

recording medium for recording information signals along a plurality of substantially
concentric recording tracks provided on a first major surface and a second major
surface thereof. The recording/reproducing apparatus includes information signal
readout means for reading out information signals from the recording medium,
physical block address detection means for detecting the physical block addresses from
information signals read out by the readout means from the recording medium, and
table detection means for detecting a table holding the relation of correspondence
between logical block addresses and physical block addresses by having reference to
the physical block addresses detected by the physical block address detection means.
The table is provided in a recording track at a mid portion between the innermost

recording track and the outermost recording track on the first major surface and in a



6 recording track at a md portion between the innernost recording track

and the outernost recording track on the second major surface, in a
recordabl e information region of the recording nmedium The table states

t he proceedi ng sequence of the | ogical ock addresses in which the

| ogi cal bl ock addresses proceed, in the recordable information area, with
a first recordigg track at a.radially md portion between ,an ipnernpst
recording t FAENIHIZIITERK Ghie é’?”}{é’c%ﬁ"t&ieﬁ@ iF ARRETEIOS REOFPB T j@d di6r f ace
as a logical starting point, in an address jncrenenting directiaon, towards

the outer riduterost sgcosding task ORdhe secondimgior sudace, the Freoprrdablainfermation

recording track at a md portion between an innernost recording track and
an out er nostregwoorivihegetomichg mediune Jhedable statpothesprotensiing seguenkse ohthei nner
rimas far as a fourth recording track, then fromthe next recording track

on the out erlogical sibcleaddredsae irswhioh thellegiosldiloek dddesskesyrodded, hithstecomabr
surface towards the outer rim until reaching the outernost recording tack

on ‘the firsgffia@onSdted aekth al fat FReiGa thkRak a%ﬁ&iaﬁ? 698 pdresn BERFEREHNNT
towards the inner rimfromthe outernoSt recording track on the second

mej or surfacgy %&%ec,fo??%gid%ck h&g %% B&&Mﬁ@@é&hgg &aegeﬁ kst sjgtrr] eﬁ%&

recording track, unti ching t I nner nost cording track
second ) of ULLASE okl b Sl PLRKRMLh SRS RIS, DRARSHL B0cl am the
The T ecor di RURT B SHOR eSS ks R dEPR bt oo e R A Bl Bt e ane
O SoLPr oGl SonuerLine Lhe iust cal blcek sl seaes and b Logieel
physi cal bl ngkajoaxl'%dr ages tco\ls?atkr g %}ileoizr:]mer rim as far as a fourth recording track, then from the
next recording track on the outer rim side of the second recording track on the first
major surface towards the outer rim, until reaching the outermost recording track on
the first major surface, the logical block addresses tixen proceeding towards the inner
rirn. from the outermost recording track on the second major surface, so as to skip the
third recording track and the fourth recording track, .until reaching the innermost
recording track on the second major surface, the logical block addresses then
proceeding from the innermost rm on the first major surface towards the outer rim
until reaching the recording track directly ahead of the first recording track. The
recording/reproducing apparatus also includes address converting means for

reciprocally converting the physical block addresses and the logical block addresses

based on the physical block addresses detected by the physical block address detection



7 nmeans and the table detected by the table detection neans. In a
further aspect, the present invention provides a recording/reproducing

nmet hod for recording/reproducing information signals for a substantially
di sc-shaped recording nediumfor recording information signals along a
plurality of substantially concentric rédcording tracks provided on a first
maj or surface and % geggﬁg maj or. surfgce t hereof The nethod includes an

i nf or mat i on BF&H§ARCH deteetsd Py the @Rl d4eCtioRMSaRor nat i on signal s from
the recording nediu phyS|caI bl ock address detection step for
detecting the phy %uscémhsr GERechathe ygtest ARRHPAMIPYIEES éﬁe%qréﬁwrsfpmamgout
by the readout step fromthe recordin medium and a table detection step
for detect imgtlmdﬁ'aﬂﬁeem}d&hgﬁapmdméigm? jatinn efgnels forespibsidatially dist-skaped

| ogi cal bl ock addresses and physical bl ock addresses by having reference
to the physieabrditgekdivarfirescrdingdtfeenedobyighdls alohy aiptaklibl sfeabadetiAlys
detection step. The table is provided in a recording track at a md

portion betvegRetRR FRWMAD GhckOmvRlied bl & Il AR rtsﬁﬁfac@gas@&r&é&nd gasdi ng
track on the first major surface and in a recording track at a md portion

between the 4pngE %ef B AbMad ifdg %a%ﬁ &@aﬂHﬁg{ eHBSbad Giff Qe 1B ﬂréaﬁﬁfgk on

t he second mmjor surface, in a recor rmation region oft
bl ook adar oo opmfiSa kERRE oA LR ORiBL RERH. 8 AEURRT BRI Egra o
m d portion %%’é%%#‘t%&“ FlErhe PRl Plogk %%%ﬁ% HiRingRon Rigoftt e ¥

recording tr e oy the tésdot siep Foh e Tebordin M, 38 Gani Erbddth 82 1

in
detecting a table holding the relation of correspondence between logical block
addresses and physical block addresses by having reference to the physical block
addresses detected by th; physical block address detection step. The table is provided
in a recording track at a mid portion between the innermost recording track and the
outermost recording track on the first major surface and in a recording track at a mid
portion between the innermost recording 1;rack and the outermost recording track on
the second major surface, in a recordable information region of the recording medium.
The table states the proceeding sequence of the logical block addresses in which the
logical block addresses proceed, in the recordablé information area, with a first
recording track at a radially mid portion between an innermost recording track and an
outermost recording track on the first major surface as a logical starting point, in an

address incrementing direction, towards the outer rim as far as a second recording



address increnenting direction, towards the outer rimas far as a second
recordi ng 8 track, then
froma third recording track at a md portion between an innernost
recording track and an outernost recording track on the second maj or
surface towards the inner rimas far asg fourth recording track, then
fromthe next recording track on the outer rimside of the second
recordi ng t riaxk, drert Benf erthirdepandirgutrhelc @t taomed gsrtidvebetevetr ranr innermict i |
reachi ng the outennost recording track on the first major surface, the

| ogi cal bl ockcaddiasatant Bebukha6aeeiondink Bwok 85 tHerecdmnasjor hurfdceaswislde
outernost recording track on the second major surface, so as to skip the

third recor %e%gie& Sk afBfas 4 fﬁr&@%&ﬁmg%k%@ﬂ'ﬁtd@%,neﬁﬂEédor&iﬁ@%ibﬁ'BPt he

i nnernmost recording track on the secon maj or surface, the logical block
addresses t ' ' | i 3 ' '
surface t owar}rﬁg § Bﬁeggﬁrg%,? grgfﬁe%g%és@g# ag{ﬁae%ﬁ(roélct%% g‘l&ﬁ g{aﬁkﬁ ég:ltfag% troéwg{tr ?{/theahead
of the first recording tagk. The t hod al I hclude addr ess .conyerting
Step for r <N EAPY CRTvS PRy roer i R T a0SRESiREY
| ogi cal bl ock . address based on the physical bl ack address det ect ed by
t he physi cal Iog*cggg{egg &ﬁa%sesd é%rPE)“r?dgi%’iS’“ﬁ‘ﬁ‘# ’?ﬁémﬂ%’fﬂ% %‘E’Pg@? gHeEPosthe
tabl e detection st eg. In the present recqrding .medi um, and
recor di ng/ r efscouiing Wackanihe seepnd majpiEier i 86 & @%%M@Fh@m@mq}ﬁﬂnﬂs on
the | ogical block address basis. The |ogical bl ock addresses correspond
to the physithelfolrtivriconting eade smtil macking the innermpst rasordies tragkeep aseeande -
been removed. The | ogical block addresses are associated with the
physi cal bl omkjarddriess te logicslidtckaddesyaerthen prooskdiog fitohethie agriermiostofimaio
addresses are :

the first major surface towards the outer rim as far as the recording track directly

ahead of the first recording track. The method also includes an address converting step

for reciprocally converting the physical block addresses and the logical block

addresses based on the physical block addresses detected by the physical block address

~ detection step and the table detected by the table detection step.

In the present recording medium and recording/reproducing apparatus,
accessing to the recording medium is on the logical block address basis. The logical
block addresses correspond to the physical block addresses from which the defective
regions have been removed. The logical block addresses are associated with the
physical block addresses in such a sequence in which the logical block addresses are

incremented sequentially as far as the second recording track on the outer rim side,

beginning from a first recording track at a mid portion of the first major surface. The



i ncrenented sequentially as far as the second recording track on the outer
rimside, beginning froma first recording track at a md portion of the
first major surface. The | ogi cal bl ock addresses then are
increnented sequentially froma third recording track at a md portion of
t he second major surface as far as a fousth recording track on the inner
rimside and then are increnented fromthe next recording track towards the

outer rim sijggicafblbleadReRBSItHA a8 iHtrRehechtalitdsqehtialle fiohd Sthirdatesrdigrttage to
the outer rim The | ogical block addresses then are increnented fromthe

recordi ng t racknihdrfiBn @HRY sechbhdMnBfor SRS &LAORHA BRI HSIES AR Ak diethe

i nnernost recording track on the second najor surface while sl kpping the

third and f aubbhsneaordhaghdd A6kRoreRlRl fom!de nkodkealid] Gak aldieares

he i'nnermost recording trac Irst maj or
Crack. t owar deEHEm SREERY ForoBR meoBE T 8F EraBul Ttk R SRR s
< Compri sedl B iomeal Hagk flispeses Fer e BprRi et Hedere e SR o
ot oduced derBBIARIEE FREGRAmEAT FTHER1a By TTEFUBroN A Gk ORGRe SHoatd MRVl

first table for holding the defective region and a second tabl e for holding
the rel ati osmriiceodiieckinpipthediiod ecsdinaaeanks. o ibg lpgioel Bk
defective region and the second region, are provided in a region fromthe
first recordadiyessencke axrémented Frarh dhs enpmdosterasortiing tiackh o the fitst niagof cal
bl ock addresses, in a region fromthe third retording track as far as the
fourth recor girfigetas fglas e feberdiragirakl lyingaekt adie ésstescordimg/track omwaride thenner

side of the innernost recording track and on the outer side of the
inner rim side of the first recording track. There is provided a spare region on the
inner rim side of the beginning point which is comprised of a first region for
replenishing a defective region and a second region contiguous to the spare region for
exchanging with a newly produced defective region. A plurality of defect Iists, each
having a first table for holding the defective region and a second table for holding the
relation of correspondence of exchange between the newly produced defective region
and the second region, are provided in a region from the first recording track as far
as the second recording track of the logical block addresses, in a region from the third
recording track as far as the fourth recording track of the logical block addresses
and/or on the inner side of the innermost recording track and on the outer side of the
outermost recording track in the information areas on the first and second major

surfaces.



outernost recording track in the information areas on the first and second

maj or surfaces. In a further aspect, the present invention
provi des a substantially disc-shaped recording nediumfor recording
information signals along a plurality of substantially concentric
recording tracks provided on a first majé# surface and a second maj or

surface thereof, whegen gr ﬁﬁ?e%gi'tfs?éegl%gerﬁfmve%glv\g%Ir%xt?{ixﬁs(%(fx?oq gi’nﬁﬁﬁg?is\?’ishgpé €

recordi ng tracks i's ma uence I n

addr esses prQgc ble nf or.mat.i o

recording tr geg‘é?@{;g glef’@éng E‘gﬁ%ﬁ‘)ﬁ‘%ﬁ‘“" B@&é@%ngﬁ RWW,%EF}’”%{;WB?T@E%?IB' ng
track and an out er post ‘f'.COI’dI Eg tra on té}_ ficrst jor .surface ag a

| ogical star EPHFUPY Fcor¢s PHYIRG: &% 2R “ﬁai‘i’ra‘;r‘\‘r |a§§§ SCCRBE &M i ng
direction, until reaching the outernpst recording track on the first ngjor
surface, t hesudgeceraiovhestiypisosiasion Hﬁdogﬁ@k@@& Addmessmwitietheureoonding
recqrdl ng track on the second najor surface towards the inner rimside,
unti’l reachi tgckshis miadedn mossquenteomdwhight taclogmal bhmkwﬁmaﬂempmmec&unfaace
the | ogical block addresses then proceeding fromthe innernost rimtowards
the outer rimemirdilile itforsiationjaosa, withr § divet. recording tradinaina kadiliéy ndd pRefion t he
present invention provides a recording/reproducing apparatus for

recor di ng/ r epeneisalangnhéh st Picoading traflabsd A9 buRnBuRTEaeY i ricldh:s gresmped
recordi ng medium for recording information signals along a plurality of

substanti al | Yoaj SOB&ERie e ar%iﬁ’aﬂ'sﬂﬂtxﬁ %Kﬁ BRI doRk Qfted ikl Sh LR 4Q8ress
surface and a second maj or surface thereof The recordi ng/reéproduci ng

apparatus in 8 SntitY SrdBHoh Ol k&HiBing the outermost recording track on the first major

surface, the logical block addresses then proceeding from the outermost recording
track on the second major surface towards the inner rim side, until reaching the
innermost recording track on the second major surface, the logical block addresses
then proceeding from the :innermost rim towards the outer rim of the first major
surface. |

In a further aspect, the present invention provides a recording/reproducing
apparatus forrecording/reproducing information signals for a substantially disc-shaped
recording medium for recording information signals along a plurality of substantially
concentric recording tracks provided on a first major surface and a second major
surface thereof. The recording/reproducing apparatus includes information signal
readout means for reading out information signals from the recording medium,

physical block address detection means for detecting the physical block addresses from



readout neans for reading out information signals fromthe recording

medi um  physical block address detection neans for detecting the physical
bl ock addresses from i nfonnation signals read out by the readout
means fromthe recording nmedium and table detection neans for detecting a
table holding the relation of correspondénce between |ogical block

addr esses and.physical bl ock . addyesses havi ng ref.erence.to _the physical
bl oGk adr o BEmEpE Sieed e REE B TR Raroty i e LELHRR I raliof AR

The table is provided in a recqrding track.at,.a mid portion between the

i nner nost r%@ r%’F??Z’Wr’BWSaﬁHaFW&U %?égﬁﬁﬁoﬁqlﬁ%@%f‘ﬁ@% %ﬁft‘”ﬁ?fp?ﬁge’ﬂer st
maj or surface and jn,a,_ recording track at a m.d portiqgn between the

i nner nost  r RESVERThigSicahbieck Addresgs P@%blch@égﬁﬁsﬁfé by havinggeterercedecond
maj or surface, in a recordable information region of the recording nmedium
The tabl e stthe pbysided bincheddrtissng dstagtasitethefphysieal Hionk askdressidetektionideasses i n
whi ch the | ogical block addresses proceed towards an outer rim in the
recor dabl e i Thotabdd isoproaided ihm reberdimecivack aige midiporionbétivet éher melbahbyt ni d
portion as the logical starting point, in an address increnenting
direction, urtbiding eackdmight batepmberreosidingeearkdinnde tratakajon sifgefdndsh amaj or
surface, the logical block addresses then proceeding towards the inner rim

side from t hgceidigs Mask af QCREd bBftion! b@®kcR thi NEnSRLRNdeddRdinf Fitkf ARetheunt i |
reaching the innernost recording track on the second major surface, the

| ogi cal bl ock,@dAt 83865k cw&ictﬁ@%a&dfﬂlgj%gma&ep s F&%Edab'ié %&fmzﬂlﬁ

first major surface towards the outer rim e recordi ng/ reproducl ng
apparatus in : i n i i t he
hyel cal bl SO S5 ARCREARAAE KL TR0, s ER-OLART] loiBRurel LY

physical bl Oﬁ:‘éic%fjglrogﬁ 2&&esses in which the logical block addresses proceed towards an outer

rim, in the recordable information area in the recording medium, with the radially mid
portion as the logical starting point, in an address incrementing direction, until
reaching the outermost recording track on the first major surface, the logical block
addresses then proceeding towards the inner rim side from the cutermost recording
track on the second major surface, until reaching the innermost recording track on the
second major surface, the logical block addresses then proceeding from the innermost
rim of the first major surface towards the outer rim. The recording/reproducing
apparatus includes address converting means for reciprocally converting the physical
block addresses and the logical block addresses based on the physical block addresses
detected by the physical block address detection means and the table detected by the

table detection means.



detected by the physical block address detection nmeans and the table
detected by the table detection neans.

12 In yet anot her aspect, the present invention provides a
recordi ng/ reproduci ng nethod for recording/reproducing information signals
for a substantially disc-shaped recordifag nmediumfor recording information
signals along a plurality of substantially _concentric recording tracks
provi ded on a filnset ARQIBET aFpEEiathe RIPENALYERIHPTIPTPN]ISE 2 reGpTdiRgirapredusste The
met hod i ncludes an infonnation_signal readout st%p for reading out
i nf or mat i onmsthpddios rdcouting/reprodustugiinfermatien signaks phys&@éﬂntmllpgmcss&iap@ks
detection step for detecting the physical block addresses frominformation

si gnal s r earkcoodihg medivre formadadingsinfprdationsighals mbogradilmglineol subktantially a
tabl e detection step for detecting a table holding the relation of

corres pondea@z&ehaimardiﬁ%itmks provddedostd b s majaidsupitiesisgdl a Bdcogl ndjer esses
by having reference to the physical bl ock addresses detected by the

physi cal bl ggitaddeRes THEHREJANCIBHE an MlfSt ARSIl RAIBHONESRE rbdlli
recording track at a md portion between the innernost recording tratk and

the out ef mogly feGariiGiAlACkoRnt Mol h8indIRIr! o SHYEAGA BIVEL Bdfres

recording track at a md portion between . recording trac and
i or mat 1 on SreBaReEp B d-{ 88 Se B AV Re R B A e B B ed ™™ ©
broeed t owshhty I ishler M o e FRERRnt SRR [t ornation area in the
o Th B PR e S b, el W Wil 381
correspondence between logical block addresses and physical block addresses by
having reference to the physical block addresses detected by the physical block address
detection step, the table being provided in a recording track at a mid portion between
the innermost recording track énd the outermc);t recording track on the first major
surface and in arecording track at a mid portion between the innermost recording track
and the outermost recording track on the secendﬂ major surface, in a recordable
information region of the recording medium, and states the proceeding sequence of the
logical block addresses in which the logical block addresses proceed towards an outer
rim, in the fecordable information area in the recording medium, in an address
incrementing direction, with the radially mid portion as the logical starting point, until

reaching the outermost recording track on the first major surface, the logical block

addresses then proceeding towards the inner rim side from the outermost recording



reaching the outernost recording track on the first major surface, the
| ogi cal bl ock addresses then proceeding towards the inner rimside from
t he outernost recording 13

track on the second major surface, until reaching the innernost recording
track on the second major surface, thel3ogical block addresses then
proceeding fromthe innernost rimof the first major surface towards the

outer rim tHek setheeecdldsfajonsirfide surdidreadlielt BssinfemvRI idcbalisd @il @i the
reciprocally converting the physical block addresses and the |ogical block

addr esses hasal @gor herRRYSE tic bRtk 1adds ez 38 slet in thdBineRAYGl cal

bl ock address detéction step and the table detected by the table detection

st ep. rim JfPhd %t%gaﬁ eﬁﬁa&%&q}d&%%@wggﬁn Q"Her}geﬁﬁ& Qi iﬂgfx{]d%Qraﬁd.”Ci ng

met hod and ™ apparatus, accessing to the recording nediumis on the logical
bl ock addre LS.\ | k 0.1 he
hysi cal biode s iseedd epdl (Rl RS R BRI MG BRERReh B stedame
renoved. Th 0gi | ock addresses are assogjated.with .the si ca
bi ook addr dge bt boak et iared OF uft SnRBaf Blofl Seisd, afiGrBLLAEE, o
i ncrement ed ,sequenti.al towards the outer .rimsid egi,nni.ng froma md
portion of pl}yﬁgaﬁyqulf a%fﬁt‘le@‘}ﬁf”&&t&? a;xq'f,&)gﬁat?lﬁ H]‘E?Fﬁtﬁa 2 ﬁﬂéﬁ@a dF’ngPfé'ifﬁP di ng
the information _signals of the recording, medium_The | ogical bl ock
addresses are i AB e eromRgaedivoeand theesprdinglepradisinerarbedands ace
to the inner rimand ultimately to the inner rimof the first major
surface. | repperatishusacesmindtia the reeydingmedinmiie ondbe tegicd blask addrhse besis.,
there is provided a spare region for replenishing the defective region and
a second r effhoiogicabblvclgaddressepcarmespbind sithe plgysical block eddrissseg o whiththehe
new y produced defective region. A plurality of defect lists, each having
a first tabdefeftire rhglods havetteen defieetdi The lomical blemhdddresses are associated with
| the physical block addresses in such a sequence that the logical block addresses are

incremented sequentially towards the outer rim side, beginning from a mid portion of

the first major surface, in an information area for recording the information signals of

the recording medium. The logical block addresses are incremented from the outer

rim of the second major surface to the inner rim and ultimately to the inner rim of the

first major surface. In continuation to the last one of the logical block addresses, there

is provided a spare region for replenishing the defective region and a second region

contiguous to the first region for exchanging with the newly produced defective region.

A plurality of defect lists, each having a first table for holding the defective region and

a second table for holding the relation of correspondence of exchange between the

newly produced defective region and the second region, are provided in a region on



a second table for holding the relation of correspondence of exchange
between the newy produced defective region and the second region, are
provided in a region on _ 14
the inner rimside of the beginning point, of t he | ogi cal bl ock addresses
and/or on the inner side of the innernost recording track and on the outer

si de_of t he (QUUGIIPSE sidk 8¢ Bt dheif @6l O 0G0 kiBN VAL ARBLEAIMD S 1 1St

and second major Ssurfaces. e recotding medi um an e

di ng/ dugl f i i th
Gef ect. 1t SuatcHds BEPAEan AR dor BRRR BletoorBl o R ALEP G ph MO eBonic ™
i f f the lists i5. dable, th t her b d t
| nst ant aneoUergrag e Bihe AR RATE PRALe TG O SO FARAURGES m d

portions between_the inner. nost and outernost ri on the, upper, and | ower
di sc surfaces inl @estscoptingdnediganpph ing e T9cordpg/mpseducinga maseotand i n
safety against the risk of possible disc contam nations. In the

present r ecoappargunetthepeaent iiventing, the defiedt lisgy are providast angherapres dndibodver
apparatus, since the defect lists for recording defective regions of the
di sc are pr odiscleutfagms, sdehat,nffene afdhe liswris motrseabbleh thedother, caackhe saidngntmay
be had easily fromthe heads facing the inner and outer rinms of the disc.

Mor eover, t hgsgefapebudly. Msreaver, phovihdddfeantists A prprded smddiporions besasnon
the i nnernost and outernobst rins of the disc, so that, if one of the lists

i's unreadabl ge itdien@ENRM cufdinidgt 93 8n tHeSippet anFlewst disc AlrbiRes inhalideibaeld

lists are provided at md portions on thé innernost and outernost rins of

the!disc, angihRENGR: BECAREntS LIRY hliSint QurelyShadist bt tiskSEF phratbld et s
are less liable to be produced.
contaminations.

In the present recording medium and in the recording/reproducing method and
apparatus, since the defect lists for recording defective regions of the disc are provided
on the inner and outef. rims of the disc, accessing may be had easily from the heads
facing the inner and outer rims of the disc. Moreover, the defect lists are provided on
the upper and lower sides. on the innermost and outermost rims of the disc, so that, if
one of the lists is unreadable, the other can be read instantaneously. Also, the defect
lists are provided at mid portions on the innermost and outermost rims of the disc, and
hence are not susceptible to dust or dirt, so that defects are .less liable to be produced.
The logical block addresses of the disc are allocated to proceed from the lower disc

surface to the upper disc surface and from the upper surface again to the lower disc

surface, in the incrementing order of the logical addresses, there is no fear of loss of



The | ogi cal bl ock addresses of the disc are allocated to proceed fromthe
| ower disc surface to the upper disc surface and fromthe upper surface

again to the lower disc surface, in the increnenting order of the | ogical
addresses, there is no fear of |oss of ‘ '

15 continuity of the physical block addt®sses even if defect tables are

provided at the md ortion e n the inperimost. and outernpst rines on

Phe. | ower R taiprofbe hysmbok SHF T O oFPE (EHAPTRBIded at e 1 s

a schematic bl ock di agram showi ng the overall, structure of a

recor di ng/ r AFFENSEICHYCHHA ARREHOR AR Ry TR ashEms cadtBp fowendisn susface.

Fig.2 is a cross-sectional view showng the right half portion of a

recording MRIBMDESCRIBTHINIQF AHE PBAVRNGEi nent of the present invention.

Fig.3 is a flowhart for illustrating a sequence of steps of the

recor di ng/ r epr od#id. hgis n@etsohenatic block Hiagratn i shoavingd ahe vivevals Bowetnge af a

recordi ng medium according to a first enbodi ment of the present invention.

Fi g. 5 shows @it lr%b{(dd%&iﬂz"g%pb@‘éhﬁ-embcdying the QresnSiRoMRidne structure of a
ock.

physi cal address ig.7 is a cross-sectional view show ng the

right half portief, ®ks 3 FEENeSHisH! g{&?@'%ﬁ%ﬁ&%&ﬁ@ﬂﬂh&?pﬁnﬁcﬁwr&@cﬂg ment

of the present invention. top plan view of a recording

nmedi um accorﬂ%@%r%%cgﬁﬁgﬁgvn\?g*ﬂg&?g%@hgg@ﬁ&n@mﬁga i nventi on

Fig.9 is a bo um accordtll'ng to a second
' Fig3 is a flowchart for illustrating a sequence of steps of the

recording/reproducing method.

Fig.4 is a plan view showing a recording medium according to a first
embodiment of the present invention.

Fig.5 shows a disc structure table.

Fig.6 shows the structure of a physical address block.

Fig.7 is a cross-sectional view showing the right half portion of a recording
mediuwm according to a second embodiment of the present invention.

Fig.8 is a top plan view of a recording medium according to a second
embodiment of the present invention.

Fig.9 is a bottom plan view of a recoﬁ*ding medium according to a second
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, preferred embodiments of the present mvention will



enbodi mrent of the present invention. DESCRI PTI ON OF THE PREFERRED

EVMBODI MVENTS Referring to the draw ngs, preferred enbodi nents of the
present invention wll 16 be
explained in detail. As a first enbodi ment of the present invention, a

recordi ng/ reproduci ng apparatus for recdwdi ng/ reproduci ng i nformation
signals for a recording nediumis first explained. This first enbodi nent

i s directed deo eaplameldsirardetal.| y Adi s cfishapesbdiment dif ngpenpdtisenh froentiex,ordi ng
information signals along a plurality of substantially concentric

recordi ng t aeksrdimgheptsitictry @pphiatsd forpjcotdingiuegradeciag thfarmaiandoaly for a
surface thereof, wherein association of |ogical block addresses with the

recordi ng tragkgling M@Eem & 46N eRplaRAYCTIEs el ehRdhAGitCRl dRbasl to a
addresses proceed, in a recordable information area, with a first recording

track alt o siidably sRbUnBOLtie0s el HERTLPR: HBOREINALeR ARG LB ARl and

an outernost recor Irst major sufface as a
starting point, in. an. e I nGr [ di rection, t rds 4 he outer
rimas far a$ pémgﬁ@oﬁgg\]}%ggaﬁ@lxgcoﬁ%ﬁﬁ% rg'%ogﬂm‘gr %%ﬁké ﬁfﬁﬂdg\éﬁqﬂeﬁ ﬁ»‘aﬁ AT ack
at a md portign between an inner t recordi track and an..outer t
recordi ng tr3tke%E W%S%@Bgrﬁaﬁﬁjsgag?u&?’éﬁf’é nggﬁfthsasﬁﬁ(éaﬁl%gﬁ Iora‘???é’ggﬁ‘ar as
a fourth reco{g(ﬂ_i ng track, then from the next recording ttéac@ﬁn the outer
rimside of 34HESSER ¢ BCOF U FaHsde fi I} fEFX G egUeRes 58t Sigrest bleskar ds
the outer ri until reaching the outernost recording track on the first
maj or sur f- agddresses prasgeddr ayeeendablg duformsden areanwith adastiesgrdingmneisatiae
inner rimfromthe outernost recording track -
radially mid portion between an innermost recording track and an outermost recording

track on the first major surface as a logical starting point, in an address incrementing
direction, towards the outer rim as far as a second recording track, then from a third
recording track at a mid portion between an innermost recording track and an
outermost recording track on the second major surface towards the inner rim as far as
a fourth recording track, then from the next recox_‘ding track on the outer rim side of
the second recording track on the first m.ajor surface towards the outer rim, until
reaching the outermost recording track on the first major surface, the logical block
addresses then proceediﬁg t—owérds the inner rim from the outermost recording track
on the s;econd major surface, so as to skip the third recording track and the fourth
recording track, until reaching the innermost recording track on the second major
surface, the logical block addresses then proceeding from the innermost rm on the first

major surface towards the outer rim as far as the recording track directly ahead of the



on the second major surface, so as to skip the third recording track and =~

the fourth recording track, until reaching the innernost recording track
on the second najor surface, the |ogical block addresses then proceedi ng
fromthe innernmost rmon the first mgjor surface towards the outer rimas
far as the recording track directly aheadipf the

17 first recqrding track., The first, epbodinent s also directed to, a.
recor di ng/ reg’r’%é‘ifgf%ﬁgtrﬁ‘élf'hﬂlf éﬁﬁﬂe”& abuisalspfIrBgiPhl & lHPYrdnedsPIdNGing
medi um In the first enmbodjnent, shown in Fig. 1, a

recor di ng/ r eprESsASFPRpTRIIeetaRloying; this reersdingarediv®ponent parts for reading
out information signals, that is data, fromthe disc responsive to |ogical

bl ock addresses skrthe firsiransbddanents gt arFigll, aaeccadingaepnoducing eppatafusilng a
pair of magnetic heads 3a, 3b, arranged facing an upper surface of the

di sc 100 as bichudes/sstcomponentparit faaeRiity outinfematicn Signals,ohattiddatglifeen R0 as
its second mmjor surface, an equalizer 8 for adjusting signals, an ECC

circuit 9 foRiseQbdRALIVE T 10Dida®bbcRAdRsfIsIBA HHHACRRS bREpaief THidn abRidOr
converting the physical blocks and | ogical blocks of the disc 100.

More specifi @%w@vﬁlgapa%ﬂ j@ﬂﬁéﬁgc%@a,cﬁ ,%ﬁﬂg@c{?&hﬂ%oa%adp?@}é@&%e%fﬁ@ ndl e

notor 2 for rotationall'y drivihg t et achabl e“di sc he nmagneti c

heads 3a, 3bgiarigor&agl Aok Gilliolaiick 68 26WePRute of 10 Alsc 186 4k YsMdo G f ace
, 0 of the

of the disc the actuate ~tor causrng novenent _ nmagnet’ ¢ heads
o 2 o Bl AP B0 o) ST £ Ao PR S,
Al i ng. | FOFARET S BEPSESEHR IPF SHNCH G RO HEAREioBg! ang
astgnalyocks of the disc 100, |
More specifically, the recording/reproducing apparatus 1 includes a spindle

motor 2 for rotationally dnvmg the detachable disc 100, the magnetic heads 3a, 3b for

reading out data recorded on the signal recording surface of the disc 100, the actuator

4 for causing movement of the magnetic heads 3a, 3b, a signal amplification circuit

5 for amplifying information signals sent from the ECC circuit 9 for writing on the disc

100, and a switch 7 for switching between the signal amplification circuit 5 for

- amplifying information signals read out from the magnetic heads 3a, 3b and a signal

amplification circuit 6 for amplifying information signals sent from the ECC circuit

9 for writing the information signals on the disc 100. The recording/reproducing

apparatus | also includes the equalizer 8 for adjusting signal characteristics of data

amplified by the signal amplification circuit 5, the ECC circuit 9 for attaching the error



anplification circuit 6 for anplifying information signals sent fromthe -

ECC circuit 9 for witing the information signals on the disc 100. The
recordi ng/ reproducing apparatus | also includes the equalizer 8 for

adj usting signal characteristics of data, anplified by the signal
anplification circuit 5 the ECC circuit§ for attaching the error

18 <correction code tq data the .signal characteristics of which have been
adj usted by SHECUEG AR KHats osigi CapressiFGrs Crubieh BAYS pecbriiig thtne

out putted by the ECC cirguit or .data fromthe host conputer I 1, and a
servo det ect FRHAHZE, %ahqfferéeffg? trapyi el S50ring dRiR PHEputed ﬁmh%ééﬁﬂ@uéﬁcorf rom
data outputted by the signal anplification circuit 5 based on the servo

i nformat i on datd Hose thedrogtacmipientii eabs seove detoetinm dipnittld fondetedtipgatacking
processing circuit 12. The recordi ng/ reproduci ng apparatus | further

i ncl udes a nexconggrils ewiftord Batafontpuntet pytthe signal bmplifieationgreaitSdmsed gndles and
track seek signals fromtlhe signal processing circuit 12 via a signal
anplii fi cati oger¢b ifeirhatich &itd fdi_%u@iﬁmiﬂ%ﬂ{e gkrvo infaxmatidirﬂ%rtﬁblsigal_ éﬂ&@séh‘%‘_m
processing circuit 12 is constituted by, for exanple, a DSP circuit. "The
si gnal procegpiiglEi Tateboritdhprodubin@dgpdrbaR (tRrthelanaMadtahixtiy MAkkHE 5
acquisition circuit and the function of perform ng signal recording area
exchangi ng 0 Halol }% AR G | & B ' ' its
unti | readou?frﬁ@%g?g%- ?%Q?naét te&sm?&gna re%%(? |ér?ggsae%gai" tﬁ‘gﬁﬂd?ﬂgecgif%gltJ
such as sect Is . : . I or exanpl e,
t he .si gnal p%e?géés”?%g‘;‘éqﬁ{r %%?}ﬁ{i%&%%%@ %?ga?é%’g%% &%@%E%%{%iﬁfcui t 9 or
the buffer 10 by rea .orthvvri tgltcom‘rand. .The‘ l:?al?,neti(%Hpg%dsfSa. 3h are
arranged facing edCR Bt her wEhe tHE“ErEE FoH" - BECREEHSC. B> 108 © %% ing
to Fig. 2 thegrGorl Pl SBP P BRAEA S Foct B £ hE SO vatue

acquisition circuit and the function of performing signal recording area exchanging

O'Ls

processing, the function of controlling the respective circuits until readout of data from
the signal recording area of the disc 100, such as sectors, in order to execute thc_a
.readout operation. For example, the signal processing circuit 12 controls the switch 7,
ECC circuit 9 or the buffer 10 by a read or write command. The magnetic heads 3a,
3b are arranged facing each other with the disc 100 in-between.

Referring to Fig.2, the recording/reproducing apparatus uses, as a recording
medium, the disc 100 having a disc substrate the upper and lower surfaces of which
have been coated substantially uniformly with a magnetic material and are provided
with plural concentric recording tracks along which information signals are recorded

by residual magnetism of the magnetic material. It is for this disc 100 that data is



medi un, the disc 100 having a disc substrate the upper and | ower surfaces
of which have been coated substantially uniformy wth a nagnetic nateri al
and are provided wth plural concentric recording tracks al ong which
information signals are recorded by residual magneti sm of the magnetic
material. It is for this disc 100 that dgta is

19 recorded u Referring to Fig.2, the disc 100 has

pl ur al concen{srrdeg% ?égp&-ﬁgﬁc tracks on its upper surface as the first nmjor
surface and on i i ower urf maj sur nong, t hese
recor di ng tracksﬁ%f”ﬁ‘é’rgeto 52P %*S%#é‘?ﬁ %rgﬂc(g?q% %'a\ﬁﬁf’ 8H9§an be

recorded the |nformat| on gnal Q respectrve sectors of the
recordi ng tBRRK suFfacets @éﬁrsdn@ﬁpgw@&p apd @nasdawer HIrtage @p thesveandunasett he

foll ow ng sequence. That is, referring to Fig.2, the physical addresses
proceed seqswfacealingorghthesryheconding é@@gfdatbﬁie are fteseraf] H‘gﬁ infosmatién eree i sc
100 for information signals towards the outer rimas far as the second
recordi ng t it caniehrectided the imformation dignglst rack at a m d portion between
recording tracks of the inner and outer rirnas as the logical starting

poi nt, indicat edr@msﬁeaaterswerﬂmh@mmﬁg traciciire ali@suted plaRical akkeded pnar ds
the inner rimfromthe third recording track at a md portion between the

i nnernost  apghRgdRe WiEh thd !@mrm% REqU¢RBET Thab &, PfhRCE taFid Al thaSHhybRal
fourth recordi ng track as indicated by a path b. The addresses thén proceed

fromthe t ﬁéiocfeed &éﬁ% %}aﬁ%g gé&ﬂdémé&%ox%u%ﬂ%réa &lgég)y .

surface towar outer OV\B.I’ e outer rim as Indicated

path c. On ?&%ﬁf&%ﬂuw §igh&S %vgérﬁgthte oBes rim as far as the second recording track, with

the first recording track at a mid portion between recording tracks of the inner and
outer rimas as the logical starting point, indicated by a path a. The physical addresses
then proceed towards the inner rim from the third recording track at a mid portion
between the innermost and outermost rims on the upper disc surface as far as the |
fourth recording track as indicated by a path . The addresses then proceed from the |
track next to the second recording track on the lower disc surface towards the outer
rim towards the outer rim, as indicated by a path ¢. On reaching the recording track
on the outer rim on the lower disc surface, the addresses proceed from the outermost
recording track on the upper disc surface towards the inner rim skipping the third and
fourth recording tracks. That s, the addresses proceed to a track directly ahead of the
third track as indicated by a path 4 and then from a track next to the fourth track as

indicated by a path e. On reaching the innermost recording track on the lower disc



on the outer rimon the |Iower disc surface, the addresses proceed fromthe
outernost recording track on the upper disc surface towards the inner rim
, Skipping the third and fourth recording tracks. That is, the addresses
proceed to a track directly ahead of the third track as indicated by a
path d and then froma track next to thé%ourth track as indicated by a
path e. On reachi he i nnernost, regording track gn the | ower, disg.

20 surfaceurkag dfardeses DERGER 91T PG ITBFRIGSh HEAFBEE TRECER AeHgWeEr 4K on
the lower dis¢c surface towards the outer rimas far, as a recording track
directly ahduércsftowagdsithe onter rivg 8p dnfy & reserdinggack directbethesg of thnitst

I n associ ating the physical block addresses and the |ogical block addresses
in the presentding teckl 09 ndiettetby & paths” on def ective regions to be evaded or
replaced are provided in a region fromthe first recording track to the
second track nurhessoufetingghe bhystal Blek adldrdsesseandrtrpiesad bloe adbeesédsriat

all ocation of the logical addresses, as indicated by the route a, and in a

region fromyehgeidnt dtkcri@opdeeadtidts as efartiveeegiond tdbe ERARHM: ReplkEcheOn t he
upper disc surface. That is, the defect lists are provided in

redundancy @i%v'idaa it RRESIoR Bl BIGTrst rBHIRLEASa R to (HesedbRd rh@PnumB&Cd freal Y,

t he defect sts are recorded distributed on md portions of the radially

| nnennost - apg QUAEL TBthed SEAULAG ! HRCHR: Qiotifor BF AIMAON 1ROl as! NE

]9“ Sﬁ_ 100. Ey re](c:or ding : sts in : S rr}anner I ]tcjatsed
cont ani nat i DIGCRRE by HisThiec B Tn e R 17 49 e B R BT

examl e, ar g ur L 9ok 8 RS aRR5G 20,

That is, the defect lists are provided in redundancy on the upper and lower

surfaces of the disc 100. Specifically, the defect lists are recorded distributed on mid
portions of the ra_dially innermost and outermost recording tracks of the information
area of the disc 100. By recording the defect lists in this manﬁer in a distributed
fashion, the defect lists can be held more reliably on occﬁrrence of contaminations of
the disc 100. Specifically, 17 defect lists, for example, are written for safety sake on
the disc 100.

The portion of the above-described recordingfreproducing apparatus 1,
izxcluéing the signal amplification circuit 5, servo detection circuit 13 and the signal
processing circuit 12 serves simultaneously as physical block address detection means
for detecting the physical block addresses as physical addresses of the disc 100 and as

table detection means for detecting a defect table as a table for holding the relation of



t he di sc 100. The portion of the above-descri bed
recordi ng/ reproduci ng apparatus 1, i ncluding the signal anplification
circuit 5, servo detection circuit 13 and the signal processing circuit
12 serves sinultaneously as physical block address detection neans for
detecting the physical block addresses a&lphysical addresses of the disc 1
00 and as tabl e detection nmeans for detecting a defect table as a table
for hol di ngortsepereleacs betwskn the physical block addresses and the logical block addresses

21 cotrespondence between the physical block addresses and the | ogical

bl ock addr gzsesiedpt presdepostionsraftbe diso bythawing referetoe tditbe détycthd vhygical
reference to the detected physical block addresses. Based on the

defect |istiopk addrdadsat the pre-set positions of the disc 100, the signal
processing circuit 12 constitutes bl ock address conversion nmeans for
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physical block addresses, the actuator 4 is driven for driving the magnetic heads 3a,
3b.
The above-described recording/reproducing apparatus 1 is able to acquire the
evalustion values concerning the readout operation until signal readout means reads
out the data recorded on the disc 100 under control by the signal processing circuit 12
to write in other signal recording areas the data of the signal recording area in which
the acquired evaluation value has reached a pre-set value.
The sequence of operations when the recording/reproducing apparatus ! reads
out data recorded on the disc 100 is hereinafier explained.
The recording/reproducing apparatus 1 reads out by the magnetic heads 3a, 3b
the data recorded on the disc 100 run in rotation by the spindle motor 2. The dataread

by the magnetic heads 3a, 3b is entered to the signal amplification circuit 5 via switch

7 controlied by a read command from the signal processing circuit 12.



The sequence of operations when the recording/reproducing apparatus | reads
out data recorded on the disc 100 is hereinafter expl ai ned. The
recordi ng/ reproduci ng apparatus 1 reads out by the nmagnetic heads 3a, 3b
the data recorded on the disc 100 run igzrota'tion by the spindle notor 2.
The data read by the magnetic heads 3&"~ 3b is entered to the signal
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circuit 9 while its servo inforpation, is entered to the servo detection
circuit 13.1sentered to theeseperdetpetian ¢iragityd: f or ns t he processing concer ni ng
the error correction code on the data read out fromthe disc 100. If the
ECC circuit 9 deteE€Csicor Spprionns thephasessmg eongatrangihe erreticarrestioguadd zer

8, it reports the nunber of error bytes to the signal processing circuit
12.° oRdlpdata irsad dut ftdue theudre 00 fIf theeE € Cromcuty Prdesscts dreordiytpsah the
processing circuit 12 changes the paraneters of the equalizer 8 by way of
an oper at i opndindhideidrad vitadqualipte8, iasdpoath alicanirabérséf @sor bytes to the lsfignhhe
servo detection circuit 13 detects error signals fromthe input servo

i nformati onprd',aesgﬁlgbgggt the signal processing circuit 12 of that effect.
Based on the error signals, the signal processing circuit 12 outputs
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operation of inf nci ng the data playback
changes the parameters of the equalizer 8 by way of an operation influencing data

playback characteristics.

If the servo detection circuit 13 detects error signals from the input servo
information, it advises the signal processing circuit 12 of that effect. Based on the
error signals, the signal processing circuit 12 outputs tracking signals to the actuator
4 for shiting the tracking as an operation of influencing the data playback
characteristics.

After doing the processing associated with the error signals as described above,
the signél processing circuit 12 performs the readout operation. If the data has been
read out by the readout operation, the signal processing circuit 12 causes the read~oﬁt
data to be stored in the buffer 10, while verifying whether or not an error count value
is larger than a threshold value EO. This threshold value is determined with the data

readout reliability as a quantitative reference.



characteristics. After doing the processing associated with the
error signals as described above, the signal processing circuit 12
perfornms the readout operation. |If the data has been read out by the
readout operation, the signal processing circuit-12 causes the read-out

data to be stored in the buffer 10, whi verifying whether or not an error
count val ue is larger than a threshold value EO This threshold value is
det erm ned wi t hiftthe edatr xountee adinatis faegerakmir fheythasheldqahrt EG, akdtvie iffdfter ence.
23 If the error counter value is larger than the threshold val ue EO,

that is if reiadoat raldilyhas btdndbivkicdythiainbpckaiky dtbuitt IPecaskepnak data,
processing circuit 12 causes the data, once stored in the buffer 10, to be
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such as sectors, for_ which data readout reliability is |acking.

When t he ré@ﬂ@élﬁgmémﬁﬂwﬁ?é%bﬁar atus | reading out data detects the

Specifically, the signal processing circuit 12 causes the data, once stored in the
buffer 10, to be written via ECC circuit 9 and signal amplification circuit 6 in the spare
region of the disc 100. The signal processing circuit 12 updates the sector map in the
defect list so that no data will be written in the signal recording area, such as sectors,
for which data readout reliability is lacking.

When the recordingfreproducing apparatus 1 reading out data detects the
number of error bytes or tracking errors, it performs the above-described processing.
For example, the recording/reproducing apparatus | proceeds to read out data as
described above immediately after recording on the disc 100.

Thus, based on the readout retry and error correction code appending operation,
the recording/reproducing apparatus ! rewrites data in other signal recording areas to
assure reliability for subsequent data read-out operations.

Thus, the recording/reproducing apparatus 1 is able to prohibit future data



nunber of error bytes or tracking errors, it perforns the above-described
processi ng. For exanple, the recordi ng/reproduci ng apparatus 1 proceeds
to read out data as descri bed above i mediately after recording on the
di sc 100. Thus, based on the readout retry and error correction
code appendi ng operati on, the recordi g/ reproduci ng apparatus 1 rewites
data in other signal r,cotdin% areas to_  _assure reliability for subsequent
dat a read-o{i’?d@lﬂeﬁ*%qsé’%éi.mes- or examplps it iheossikle rtainsarse frofaerangy of
apparatus 1 is able to prohibit future data | .
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prevent future data readout inpossibilities. The sequence of
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with reference to the flowhart of Fig.3. In this

recor di ng/rg&g@ﬁl@gm&ﬁ%rgggtoqﬂgmﬁcﬁafbgpéi&such a disc is used as a
recording nmediumin which a magnetic material is deposited substantially
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the plural concentric recording tracks provided on these upper and lower surfaces. It

is for this disc that data is recorded or reproduced.

At a first step S1, information signals are read out from the recording medium.
. That is, data recorded as residual magnetism on the recording tracks of the reébrding
medium are read out by a magnetic head. At the next step S2, physical block
addresses are read out from the information signals read out from the rccording
medium. The physical block addresses are detected by applying pre-set signal

processing on the data read out from the recording medium.
" Intheabove recording medium, that is disc, the logical block addresses proceed
in the information area for recording information signals on the disc, as indicated by
the paths a to fin Fig.2. Specifically, the logical block addresses are associated with

the physical block addresses in such a éequence that the logical block addresses



addresses are read out fromthe information signals read out fromthe
recording mnedium The physical bl ock addresses are detected by applying
pre-set signal processing on the data read out fromthe recordi ng medi um
In the above recording nmedium that is disc, the |ogical block addresses

pr oceed in the information area for rédording information signals on the
di sc, as indicated by the paths a to f in Fitg.z. Specifically, the
| ogi cal bl qRcesddn Eaxaddiressancempring asdenastiar as m@Cﬁw@aﬁmﬂr owaisesses

in such a sequence that the |logical block addresses
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track towards the outer rimside with the first recording track in a md
portion on firéackaserlogicactarting fonte The lagibsldiloek adiressts thgn posceed fbetleogi cal
bl ock addresses then proceed fromthe third recording track at a md
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the inner rimside and then proceed froma recording track next to the
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The | ogi cal addresses then proceed fromthe outerno recordi ng
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on the innermost rim as far as a recording track directly ahead of the first recording

track towards the inner rim.

In associating the physical block addresses and the logical block addresses,
defect lists on defective areas to be evaded or replaced are providedin a regfion from
the first recording track to the second track number on the lower disc surface,
representing the first allocation of the logical addresses, and in a region from thé third
recording track to the fourth recording track on the upper disc surface.

At a step 83, next following the step §2, reference is had to the physical block
addresses detected at step S2 to detect the defect lists as tables for holding the relation
of correspondence between the logical block addresses and the physical block
addresses.

At a step S4, next following the step S3, the physical block addresses and the



representing the first allocation of the |ogical addresses, and in a region
fromthe third recording track to the fourth recording track on the upper
di sc surface. At a step S3, next following the step S2, reference
is had to the physical block addresses detected at step S2 to detect the
defect lists as tables for holding the gglation of correspondence between
the | ogical block addresses and the physical bl ock addr esses. At

a step S4, logixtl blokck auidagsstdh ers reqpGdally kenwiried| batedobnake adgsiesisblochnd t he
26 | ogi cal block addresses are reciprocally converted, based on the

physi cal blollkessafigitiease st siep 821204 odlabsieRbRdAsHeDR A8 tabl e detected
at step S3. At the next step S5, given data are witten in an
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addresses. This sequence of opefations now cones to a clo

recordi ng ' i ' i Xl ' I : | { n.a

si gnal recg%%xﬁg} }sle#refc é%’g u?eg?asﬁ%% ?ﬁé}%‘% P({;&E&QS’L ?g{ﬁeg s ; y]{kégﬁegiug%lé;\%?’?@e?%tg Sai ned.
Thiis disc has its upper, and | ower najor surfaces coated substantially
uniformy B9Y RORSHEGAEISE naterial, as shown in Fig.2 showing the right

hal f cross-sectipn anq. in Eig.4 show ng,.upper and |l r sur.faces of the
disc 100. On t hed&EHp R R &8, A * PAGIECANE T 9FHRA GACRR i ng
tracks substantially, concentrically. The portions., of the disc provided
with these sigedrasargingsasiase frigiaringtien signalsgs erainadier gxplginsdr f ace  on
which to record information signals. The information signals _are_ recorded

al ong the recorthingisc basitsupper abd lanermajenmefacermoatedsubstantiplyniformlyer i al .
a .t he dis Cw:iLt?ioa magnetic material, as shown in Fig.2 showing the right half cross-section and
in Fig.4 showing upper and lower surfaces of the disc 100. On these upper and lower
surfaces, there are formed recording tracks substantially concentrically. The portions
of the disc provided with these recording tracks constitutes & signal recording surface
on which to record information signals. The iﬁfonnation signals are recorded along
the recording tracks as residual magnetism in the magnetic material. In the disc 100
of Fig.4, radially mod portions between its outer aﬁd 'mnef rims are occupied by defect
lists 102.
The recording track is divided into sectors as recording units for information
signals. To these sectors, there are accorded physical block addresses representing a
pre-set sequence which is based on the actual physical arrangement of the respective

sectors. By these physical block addresses, the addresses on the recording track of the

information recording surface are determined uniquely.



of Fig.4, radially nod portions between its outer and inner rins are -

occupi ed by defect |lists 102. The recording track is divided into
sectors as recording units for information signals. To these sectors,
there are accorded physical bl ock addresses representing a pre- set
sequence which is based on the actual phggical arrangenent of the
respective sectors. By these g%%sitfab bl ock gddres§est t.he gg%resi’es on
the recording trat¥e 8¢ §9851°00% WRGFHERF BR° COTEHIHT AECL TS 16 155 AANIESFE PN ned
uni quel y. . . . 27, . There
are occasi of¥ \gisabblockiaddresses whinhiaredogipalcpddrasses pecqrped to i elfegtveyy
the | ogi cal bl ock _addresses which are | ogical addresses accorded to the
effective §estess B lopical adriresses arggeeusatiallvgesordeg gdntessnsifyr eftesBrelesgtors,
addresses for effective sectors, wth the exclusion of sectors or track
unusabl e dusviththdekeotsionef sectors or track Bousabtbeditd toydefeptt ¢te. physi cal address
by a host | ogical address accorded by the host conputer, it is necessary

to ‘establish theFsekentifyngahe physied pdddenbpa hottiogial didress agiardéd by dek
addresses and the physical bl ock addresses. If the (n-1)st sector of the

physi cal bl ggkt RSt iSnaesaey RlRthblikH the rblatish bf cardspondénct barwees Al
bl ock address, and the nth sector of the physi cal bl ock address is
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(m)st sector of the logical block address is associated with the (n+l)st

sector in t E}?XBEM%IS@H adtrQ5Ys Qé!géiﬁt%ﬁ'wi the gadtP s&88r B?g%tl%%gal%%ck address

corresponde etween the logical block a esses a physi cal bl ock
o e=ces | SeRUE AP aF BB ORUFIBOEIAROR ORISR BB,
as shown the physical block address so that the (m+1)st sector of the logical block address is
associated with the (n+1)st sector in the physical block address. .
The relation of correspondence between the logical block addresses and the
physical block addresses is provided in the seqﬁence proceeding from the path a to the
path fin the information area provided with the recordixgg track of the disc, as shown
in Fig.2 showing the right half portion of the cros,'s~secti0n of the disc.
In the information area of the disc 100, in which can be recorded the
information signals, the logical addresses proceed to the second recording track from
a logical start point at a first recarding track at a radially mid portion between the
innermost recording track and the outermost recording track on the lower disc surface,
as indicated by the path a. The logical addresses proceed from the third recording

track at a radially mid portion between the innermost recording track and the



in Fig.2 showing the right half portion of the cross-section of the disc.

In the information area of the disc 100, in which can be recorded the
information signals, the |ogical addresses proceed to the second recording
track from a logical start point at a tirst recording track at a radially
m d portion between the innernost recordsng track and the outernost
recording track on the | ower disc surface, as indicated by the path a. The
| ogi cal addresgerrosyresceding freekon the upperdise eiseeiongrds tha sacarimdo thafoarthy ni d
portion between the innernost recording track and the

28 out er nost recesianglivak, &5 mdicatad byragatipheTheti, Stz logicladdrassnsproesed e theer
rimto the fourth recording track, as indicated by a path b. Then, the

| ogi cal addr egselngradescktifoliowingeahe sanad dengdingaricknethe flowkodks guifihe
second recording track on the lower disc surface towards the outer rim as

i ndi cat ed bytdwtedPaieButer i & aREGItEDLY e pat € UMehcHigs Me@uitgmolirasdrdiiy t he
| ower disc surface, the | ogical addresses proceed fiomthe outernost
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for sector to the above-mentioned first recording track, as indicated by a path .

The relation of correspondence between the logical block addresses and the
physical block ada_c_lresses is set in the above sequence so that the leading end of the
logical block ad&esses is at the mid portion on the lower disc surface and a spare
sector area for initial defect followed by an exchange sector area for sector
replacement is set in continuation to the last address of the logical block addresses.

On the inner rim side of the logical starting point on the lower disc surface,
there is provided a spare sector as a spare region in continuation to the terminal point
of the logical block addresses. That is, the spare region on the disc is provided on the
inner rim side of the logical starting point at a mid portion on the lower disc surface

corresponding to the end of the relation of correspondence between the logical block

addresses and the physical block addresses.



repl acenent is set in continuation to the |ast address of the |ogical block
addr esses. On the inner rimside of the logical starting point on
the |l ower disc surface, there is provided a spare sector as a spare
region in continuation to the term nal %0|nt - of the | ogical block
addresses. That is, the spare regi on on4fhe disc is provided on the i nner
rimside of the |l ggical start, ng point r on t Iomer di sc
Gurtace. corr espaARRE R ESORGTIRS e Pariadl Blech pdderits S agrioding

bet ween t he | ogi cal bl ock addresses and t he physical bl gck addresses
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the recording track and the |ogical block addresses excluding the unusable
def ective reghysicalridack hddrepsss in dbe istquincaddr assewstion mwithhthes h ddoakf
association wth the | ogical block addresses, a first region used for
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and a second region for exchanging the defective region generated with the
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list and an exchange |ist as now expl ai ne he defect |ist regl on
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correspondence bet ween the physical bl ock addresses and t | ogi c
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regil on. cor ween

sector table rélg ol f‘ é)oorresgondence between the physical block addresses and the logical block

addresses. In this slipping list, there is recorded the position of the defect region, such
as the defective sector, usually at the time of shipment from the factory, in order to
slip, that is skip, the defective region.

Also,a tabie of correspondence between the defective sector table for slipping
and 2 table of correspondence between the logical block addresses and the physical
block addresses for eectr::r replacement are placed directly ahead of the leading end
position of the logical block addresses, and/or are placed in a region cutside of the
relation of correspondence to the logical block addresses fusther inside or outside the
switching position of the physical block addresses from the lower surface to the upper
surface or from the upper surface to the lower surface. The same table information is
recorded in these regions.

1f the defective region is recorded in the slipping list, this defective region 1s



and a table of correspondence between the |ogical block addresses and the
physi cal bl ock addresses for sector replacenent are placed directly ahead
of the leading end . position of the l|ogical block addresses, and/or are
placed in a region outside of the relatjon of correspondence to the

| ogi cal bl ock addresses further inside ¢ outsi de the smntchlng p05|tion
of the phyS|caI

ddres es fromthe, | ower urface h
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information is recorded in thesg re the defective region
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30 skipped in the relation of correspondence between the physical bl ock
addr esses aingreashg addysss direptiorwitamspes sethe physicalidodk adduessto glluategtuinock
addresses proceed in the increasing address direction with respect to the

physi cal bl etkchddibesaes neddseary egpmourethe bdgidudbldek addmssee boskias)pping i ocur e
the | ogi cal block addresses by this slipping is secured in the spare

regi on. secmearﬁghe@&ﬁ@tregﬁgnregl on has an exchange list, that is an
alternation list, which is a second table for hol ding the rel ation of

correspondence crih@a@ﬂaemem enmga%&aﬁhgaﬁst 1R910m MbediAas:, Q&'}EE&% froduced

with the use of the disc. I's exchange Fist holds address pairs for the
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region which has been produced with the use of the disc. This exchange list holds
uaddress pairs for the defective regions such as defective sectors and exchange regions
for these defective regions provided in the spare region.

The slipping list and the exchange list hold the relation of correspondence
between the physical block addresses and the logical block addresses, while the control
from the host computer is accorded by the logical block addresses and the physical
accessing from the head to the disc is specified by the physical block a&dresses.
Therefore, reference needs to be had to these lists when the disc 1s in use, such as
when the disc starts to be used or when the disc is inserted into the
recording/reproducing apparatus. .

Since the defect lists are recorded distributed at a radially mid portion between
the innermost and outermost rims of the information area on the upper disc surface
and at a radially mid portion between the innermost and outermost rims of the

information area on the lower disc surface, these defect lists are reliably preserved



for these defective regions provided in the spare region. The
slipping list and the exchange list hold the relation of correspondence

bet ween the physical bl ock addresses and the | ogical block addresses, while
the control fromthe host conputer is accorded by the |ogical block
addresses and the physical accessing frdmthe head to the disc is
specified by the physlcal bl ock .addresses, Therefore reference needs to
be had to tHe8Est passidlgAisa coR@minaiionssthup mereving b dafect igtealathe disc
starts to be used or when the disc is inserted into the

recor di ng/ r epr od$énaegthepsrararegion is providedsiah geradisdlydeid portion between the
recorded distributed at a radially nmid portion between t he i nnernost and
out er nost ri msemfost hed bnkonostrinsofthe mformadtion acqmuer the ieeerstise sackce, thnnd at a
radially md portion between the innernost and outernost rins of the
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thereon to p uge afﬁfect thus enabling the crucial information to be
hel d rellabl He 5trséldr fon or the defect lists. That is, there are
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lower disc surfaces. For example, the defect lists 101 may be provided as shown for
example in Fig.7.

If the defect lists are recorded in plural positions on the disc, by recording the
defect lists in redundancy in plural positions, the contents of the defect lists,
accomumodating the crucial information, namely the relation of correspendence
between the physical block addresses and the logical block addresses, can be
preserved reliably. Thus, even if several defect lists are lost, réference can be had to
the remaining defect lists. h |

If the disc is not in use, the head is locked at a shipping position which is the
fixed position on the inner side of the innermost rim or on the outer side of the
outermost rim of the disc. If the disc starts to be used, the head lock at the shipping

position is released. If the defect lists are provided on the inner side of the innenmost



| ower di sc surfaces. For exanple, the defect lists 101 may be provi ded as
shown for exanple in Fig.7. If the defect lists are recorded in
plural positions on the disc, by recording the defect lists in redundancy
in plural positions, the contents of the _defect |lists, accomodating the
crucial information, nanely the rel ati on36f correspondence between the
physi cal bl ock addresses and the | ogical block addresses, can be preserved
reliably. Thusn oesethel dutaawk dlthdefitentod: rint of the dist ake headémrendethe derfdee had
to the remaining defect |ists. If the disc is not in use, the

head is | ocké&gisafrora thhsliipping pooisioh 108 shitetirs whbe the dikxsidripesbé g, on the
i nner side of the innernbst rimor on the outer side of the outernobst rim

of the disc. If thg,disE e RéddSis 10cIRG o488 indd?Qidaasdnt aflerdbstiris o8 bhRRE NI

position is released. 1f the defect lists are provided on the inner side of
t he i nnennost

. . . . . . . j r on
the outer s GRBrid S theouermopt rim of the dise, itfs suffcipnt if the fefect 36 prbiL8
defect lists fyromthe,shippi-n osjtion in,a shorter .t.i e _when t.he disc
Starts to be dpdgmuer s o BRIRAS i I8 oRier SHE B BT RERL RGNS S e
of the innergE§$ rimor on the. quter gide of the outernost rimof the
disc, it is Y BETRSSTD rPIPECEERE AN ’i‘?ﬂ'@“’pﬂ%@? BERFSS BHC he i nner side of
the innernbst rimor on the quter side_of the outernpst rimof the_  disc
are accessed, respei .M%f?cttlﬁtssarg REvided #ghe prnepeslden on fie upper and lowerso,
the defect |ists are provided at the sane position _on the upper and | ower
di sc surf acedlissuufasas, soithat fdheidefeet lists eannot berrsd yconecrfdhe magnetivkeadsd
magneti ¢ heads .
3a, 3b, the defect lists provided on the opposite side surface can be immediately read
out by the other of the magnetic heads 3a, 3b without the necessity of causing head
movement.

The defect list includes a slipping list as a first table and an exchange list sa
second table. Ifthe boundary between these lists is fixed, there is a fear that an unused
area be produced. In order to prevent this from occurring, the boundary is rendered
variable. That is, the slipping list, set at the time of shipment from the factory, can be
rewritten by re-formatting. As for the exchange list, the number of times of exchange
tends to be increased with re-formatting. It is therefore convenient if the boundary
is rendered variable depending on the respective capacities.

If, for example, the number of unit bytes of slipping lists for recording the

addresses of the defective sectors is three bytes, the exchange list records the defective

sectors and the addresses of the sectors replacing the defective sectors, so that the



3a, 3b, the defect lists provided on the opposite side surface can be

i medi ately read out by the other of the magnetic heads 3a, 3b w thout the
necessity of causing head novenent. The defect list includes a
slipping list as a first table and an exchange |ist sa second table. If

t he boundary between these lists is fixe#3 there is a fear that an. unused
area be pro r 1S - n occurring, the boundary is
render ed v%g?reé.ﬁhf]ﬁa %sséﬂpgéﬁﬁéﬁﬁ%&hﬁé??%g ) set at the time of shi prment
fromthe factory,

can,he. rewdtten re-formatting. . As, far the exchange
list, the number I&fmg?lﬁézgseo ,"e‘i"é’ﬁ’ fige ewgﬁhg‘e{;’g%’é‘gﬁﬁ&%‘%@&“ﬁﬁ PIRPR
reformatting, |If is . therefore ¢ eni ent. i f_the boundar is.repndered
variabl e dep’éﬁ%ﬁ, 48¢ the SRBELSHS SalIs ehagzegn the ascasion of re-formafting: §beearastol
t he nunber of unit bytes of slipping lists for recording the addr esses of
t he def ecti vBnpassibly é shaft ey eegisirptien of thecdefoativarsgetors Senythe sxehangpdist to
defective sectors and the addresses of the sectors replacing the
def écti ve sethestippingdist. Béeonvhrsely the boundary between the slipping list and the exchange
33 nunber of unit bytes of the slipping lists is six bytes. [f, in
this case, tHhet isanodsdy, ibist peserbld tvecaise it nveinsht ook thbexekaiparisetdilsd i s
fixed, and the slipping list is filly charged on the occasi on of

re-formattinglipgihg listeealsimdsipossi bl e to shift the registration of the
defective sectors fromthe exchange list to the slipping list, If

conversely the boymdrfactRe r¥EeNistt S biddRtE if i Bbcaabty b Sp@ne BBt st 1S
novable, it is possible to cause the novenent fromthe exchange list to the

o LBELS | Ptk Sl AR ot b B S X MU utbiry o
update the defect lists immediately on occurrence of defective regions since the
updating can be performed at a time when disconnecting the power source or when
taking out the disc from the device.

A plurality of the defect lists are proviciéd n registration on the upper and lower
disc surfaces. Ifthe defect lists are provided in this manner in registration on the upper
and lower disc surfaces, access to the lists may be had without the necessity of causing
head movement. Moreover, since plural defect lists are provided, the contents of the
defect lists can be preserved reliably.

In this disc, there is recorded a table for holding the relation of correspondence
between the physical block addresses and the logical block addresses. This table, held

by the disc, and holding the above-mentioned relation of correspondence, is made up

of a slipping list and an exchange list. The slipping list is used for slipping a defective



on the disc in which to register the defective regions. It is however
unnecessary to update the defect lists imrediately on occurrence of

defective regions since the wupdating can be performed at a tine when
di sconnecting the power source or when taking out the disc fromthe

devi ce. A plurality of tshe defect34 ists are provided in

R I Y i et S S

surfaces, ac s to. the l.ists may be had w th t he necessity of causing
ead: movemertl BHEE B UA FEI0H) by PO IER SE5D TA1SHZFEOR: dprqEgAgR e,
contents of th efect lists can be preserved reliaply. ) In this
di sc, there (Prs&fzegwgéad,as vansh fer regprding amew deletiveegionarodiced srthdapssience
bet ween t he physical block addresses and the |ogical block addresses. This
tabl'e, hel d timpystshpaigivsieh aapdhenstgiomgnd ebstifaties tem other sagics| far iton now
corr.espondence, i s nade up of a slipping list and an exchange |ist. The
sl i ppi ng |i sdefectivesregiohior sl i ppi ng a defective '

34 region, such as the defective sectors/ defective tracks found on

initialization atTHehegionstippbie, shipoxiled dipping sebakrallpeyeduyed #ehe tirfepfsuch
defective region. The exchange list, on the other hand, is used for

recordi ng a gepmeed @6hithe facesyOm RIsQAUS aska\ib fdiot REDR thé totéﬁtﬁ%f@&t@rs%iar
wi th another region and substituting the other region for the new

defective TegiB: The written d418 the@Gk P&hddut BRE B orsOfre fRakaA! I€&rctk bRPLBSted] S

basically executed at the tine of shipnment fromthe factory. In this case,

Sela 1 1 coouAaRnIRecch oL iyl SECTOL R Ry QLIS
hence are not used.

The defect list includes a disc structure table DST for holding the information
on the disc. This disc structure table is written in a maintenance region m which the
defect Eisits are written. Specifically, with the disc 100 shown for example in Fig.2, the
DST is recorded in a recording track next following the outer rim side of the second
recording tfack on the lower surface of the disc 100 or in a recording track next
following the inner rim side of the fourth recording track on the upper surface of the
disc 100.

The DST 53 is made up of 512 bytes, as shown in Fig.5, and records therein the
disc manufacturer, disc strategy etc. That is, in the Oth byte, an ID for identifying the

DST, such as “FE”, isrecorded in hexadecimal notation. In the first to tenth bytes, next

following the Oth byte, the name of the disc manufacturer is recorded in ASCII



these are registered in the slipping list. The sectors, thus registered,
are defective and hence are not used. The defect list includes a
di sc structure table DST for holding the information on the disc. This
disc structure table is witten in a maigfenance region in which the

defect lists are witten. Specifically, with the disc 100 shown for exanple

in Fig.2, th ST | i di track | fol, ow h

outer °r i si eGP R B g of b bR e LR R ket S AT EEES he
disc 100 or ip,a recordi ng .track g?xt following the inner rimside of the
fourth record Wﬁef‘f:g BRGNS surface of the disc 100. The

DST 53 is made up, of 5 bytes, .as shown in Fig.9,,apd regords therein the
di sc manuf act ur erin '@ieséggt PL\FE‘Q?‘S‘EF'E?EW&@W §eCY gﬁﬂ%n‘gs thendisg siategies) i or
identifying the  DST, such as "FE", is recorded in hexadecimal notation.
In the first recordingenrpyk eenveresto an intigeommbentysugeble someersiomds reapmsledf t he
di sc manufacturer is recorded in ASCII

35 notation. Fro thhdSNahérehyteborecotded the adornatefient thealiscagimfactuleat i s
the start address of the exchange list, is recorded. In the DST,

plural disc stdlnseditesf armuftoedederdlaniieerslisippiipriat egresldrdsberecorigy di ng
current, converted to an integer nunber by suitable conversion, is

recorded.  conditiohd) r&@%dﬁ@ﬁg cbhditiendTandibe GR6 doged ihivemb bR TR DST B4y t he
di sc manufacturer, such as date of manufacture or serial nunbers, slipping

5L 2L 28 0 Ol
I nt er changealid el ol didmWigBn 469 Yl kbR i FRAF, %e@&@%{ &iving the disc
o the recording medium is designed not to accept mediums other than the current first-
generation medium (version 1.0).

In addition to the slipping list, the DST is necessarily recorded on a formatted
disc. In the defe;t list, since the boundary between the slipping list as the first
defective region and the cxc_;hange list as the second defective region is not fixed, the
DST needs to be rea& out for accessing to the exchange list. Ifno defective rggion has
been produced with use of the disc, such that it is unnecessary to exchange the
defective region, a void exchange list is recorded as the defect list.

An illustrative structure of the defect list is now explained with reference to
Fig.6, in which each block is made up of, for example, 30 sectors.

In the initial block, a slipping list 51 is provided as from the first address of the

physical block addresses. Next to the slipping list 51 is assigned an exchange list 52.



recordi ng nmedi um which may be introduced in future. The drive for driving
the disc o the recording nediumis designed not to accept nedi uns ot her
than the current first- generation medium (version 1.0). In
addition to the slipping list, the DST is necessarily recorded on a
formatted disc. In the defect list, si®@e the boundary between the
slipping list, a he f| i [e i,on he exchange |ist as the
second def 8%‘%‘?/%5{%%6 B qrés e%? dégc tux é%ﬁgggds to be read out for
accessing to th excha f no .def ect regi on,h een produced
Wi th use of the T4E éscongﬂﬁrrleﬁarswdtgﬂw&ﬁe&ir PR e

defective region,.a void_exchanpge |ist is recorded as the defect Ilst

An il ust ré@gl@é%ﬁrrﬁe@réré 1 the E’ét blorkc dn|the explange lisepes Hie deqamkially
reference to Fig.6, in which each block is made up of, for exanple, 30
sectors. recorded addresspaitsmifeddiessss ofngw defetiiympilegipns pradused withpsooftled as
framthe first address of the physi cal bl ock addresses. Next to the

sli‘ppi ng | iditc Ml addreasssi gfispdreangioncérahgrgdd fot thBdefective regions. The third and
36 In the | ast one sector is recorded a disc structure table 53. The

second bl ockeifsllawhigdieckstreplebent exfohangen tdgidns Siaaichi kntecbhbdhS The
structure table 53 is recorded in the last block. In the exchange |ist,

there are sgggesipasid ¥nd d}@ﬁﬂhﬁ%ﬂﬂéﬂ@f&%ﬂe%t Edts 6 nddRhass esthafillRaWtHve
defective regions produced with use ofthe disc and addresses of spare

regions exchapged for the defective regions. The third and the follow ng
bl ocks represent information regions 54 in which to record data. The bl ock

capaci ty and the,qhd BRGS0 AR 8 Blovide SthErdifn bk M EldBede o
in readiness for slipping performed at the time of shipment from the factory or
exchange of defective regions produced with use of the disc. Thus, a pre-set recording
capacity of the disc can be maintained unless the volume of the regions required for
slipping or exchange of defective regions exceeds that of the spare region, so that the
disc can be used as an exchangeable recording medium. |

The difference between the hard disc and the floppy disc in connection with the
necessity for exchange of —the recording medium is hereinafter explained.

In the following description, it is assumed that the hard disc as a medium is not
exchanged. Therefore, if, in a Hard disc, the medium is fluctuated in capacity, the
initial capacity of 256 Mbytes may be decreased to 248 or 252 Mbytes. This,

however, is allowed for the HDD. Therefore, the slipping may be carried out at the

outset, or the slipping is not executed, with the defective sectors not being used. By



structure. In the present enbodinent, there is provided a spare
region for replenishnment in readiness for slipping perfornmed at the tine
of shipment fromthe factory or exchange of defective regions produced
with use of the disc. Thus, a pre-set recording capacity of the disc can
be mai ntai ned unl ess the vol une of the r3é"gi ons required for slipping or
exchange of def.ective. regi ons.exceeds that ,of the.spare region, so that the
e oan b SuaEu Siob B aR GEHES Schost dht R chraioy foccasi St HppdRsed

di fference bet n the hard discg.and the flop di sc,.in conneé:tion wi th the
necessity for etRYFgeYoRedioppy tsﬁf‘t‘]h’f‘iglsn"éb‘?’i? BEe TREHEIACAIPEE Deasiedihed.
In-the follow ng description, it is assuned that the hard disc as a nedium
is not exéhrasgung TARacEyolbat isf If the floppardisaipanecity e chergedniti kecomest uat ed
in capacity, the initial capacity of 256 Miytes nay be decreased to 248
or :252 Moytiggossitlieso executandive basedslisel dopyimg beowedntfiopHpEiscTBraf thedlopphe
sli;pping may be carried out at the outset, or the slipping is not

execut ed, wiikhcigreitdakedd ok metitainsd apill isien gt wsenktaBwalue. Therefore, the
37 not using the slipping or defective sectors, the disc capacity iIs

occasi onal | eci&izt @agRWisc capacity &neales@itive stdtbrsieo®is tlicempetidatddatimyan
exchange nedi um cannot be varied in its recording capacity. That i5§, if

the floppy gdksc capacity is changed, it beconmes inpossible to execute
di sc- based di sc copyi ng between fl oppy discs. Thus, the floppy disc

capacity needs t ghQ%ta[ﬁ?_J &ﬁ%%geég. e fldiodd g&@y%ﬁigu%gﬂgﬁ,%ﬁ%&ﬁ disc to

Therefore, the decrease in > di sc tapdci ef ective sectors
neéds to b edﬁ&%%@ﬁ?ﬁ? gcc%%diﬁgfi‘eprg&sc?ng the disc by & recording/reproducing apparatus,

it 1s necessary to read out the defect list provided on the disc in order to comprehend
the relation of correspondence between the physical block addresses as the physical
addresses and the logical block addresses as the logical addresses.

As discussed above, accessing from a host computer in the magnetic recording
device is in units termed logical block addresses which are associated with the physical
block addresses on the disc based on a certain rule. The processing of detecting
physical block addresses defective in connection with association with the logical
block addresses to exclude the detected physical block addresses from the relation of
correspondence with the logical block addresses is indispensable. Here, the leading end
of the logical block addresses is put at mid portions of the upper and lower disc
surfaces and, as the address number of the logical block addresses are incremented,

the logical block addresses are associated in the above-described sequence with the



The status of the defective regions,, such as distribution, varies from
disc to disc, so that, for recording/reproducing the disc by a
recordi ng/ reproduci ng apparatus, it is necessary to read out the defect
i st provided on the disc in order to cgnprehend' the relation of
correspondence between the physical blo % addresses as the physi cal
addresses and the_ logical blo H addresses as the | ogical addresses..

As. di Scuss PHYHBRROCKASSERSST Y T 8PS FRAA™ (OB SRS P ITE RS RRETRRTAton
recording device is in units ternmed | ogical_ block addresses ich are
associ at ed toihetlastsddysny of digilogiptl eckandreasxelangs regien MTSECior SRt
certain rule. The processing of detecting hysi cal bl ock addresses

def ecti ve iisetdanmcentimgationitt thaspaoe regidm bedﬁm dafgetevsl sectorpiR SaelaF esses
to exclude the detected physical block addresses fromthe relation of

cor r espondeneppitictrgisteeed thgtaimbndi tble faddssesimeisg the logidildperkealdiessesdore, the
| eadi ng end o? the | ogical block addresses is put at md portions of the

upper and | QUBE s@hsifing 84 FIAGREI1 BB6k adivedsbeara detionded i ddntisc. Ofhesbitablegt cal
bl ock addresses ar’e increnented, the |ogical block addresses are

associ at ed a;%l&ﬁdi)lagféggi’ﬂfquﬁﬁﬁé gﬁﬁi&?&ﬂ% ¢5pil blodkh@dresses and/or in a region

38 physic dresses, e aspareregion for sector swaping is set

in continu a&dt%?e ﬂ]ieoasts{S'&aéi@f E%rqggf c}% Block B8ale0%s Gal b haater 30tk 3P saxdIange

region for Sector replracenen 1SS I'n contrnuation to the spare region.
A tabl e havi def ect j t for. i i i
fnd o ¢ abi oe SRR RS R G e U BB et B Gl el 1

I d.physi cal. .hl qck, add d i isc. Th t abl
o P ol S oo the phvere et st SRR A R Po R slBCE dtr ecsen

and/or in'a regien outside.tle assasiatlon ot the 1,08l GaluglgRln.ady esses

apparatus for recording/reproducing information signals for a recording medium is
hereinafter explained. This second embodiment is directed to a substantially disc-
shaped recording medium for recording information signals along a plurality of
substantially concentric recording tracks provided on a first major surface and a
second major surface thereof. The association of logical block addresses to the
recording tracks is made in a sequence in which the logical block addresses proceed,
ina rc;::ordabie information area, with a first recording track at a radially mid portion
between an innermost recording track and an outermost recording track on the first
major surface as a logical starting point, towards the outer rim as far as a second
recording track, then from a third recording track at a mid portion between an

innermost recording track and an outermost recording track on the second major



inner rimside than the switching position between the upper and | ower disc
surfaces of the physical block addresses allocated to the |ogical block
addr esses. As a second enbodi nent of the present invention, a
recordi ng/ reproduci ng apparatus for recordi ng/reproduci ng information
signals for a recording nediumis her’d naft er expl ai ned. This second

enbodi Ment o, Sugl {8t AnRerSibStant 24 kaurt Reordinshane dhére GobdliHatmerpdi UM

for recording information signals along a plurality of substantial ly

tri i g t i ' ; jor .
concentric recerding, o&%ﬁé%}l&ﬁ'%ﬁ gad o?ﬂleaseéédéxtegmgg %‘gﬁy%ﬁg&? 5! %géses to

second mmj or surface thereo e assoclation o

t he recordi rac i s _made in.a seque L. j i ck
addr esses Spﬁfggeé W M&Sﬁﬁe QuUiELEEl Bﬁ%ﬁga‘ﬁﬁ?%%%g? %egzrr]n ‘S’g'ﬂrrgg?rﬁ%%ttta%g Oﬁ ?{rws ?&S?
recording track at.- a,radi.al i ortipon bet ween an, inhnernost yecordin
track ang a‘ﬂaJB{ﬁUg% sfbe?%%%l%?g 38@%5?@56 c‘EWé’C?‘?dr”%&towanéjt%‘?mgﬁﬁ%@%orﬁs a ’
| ogi cal starting point, towards the outer rimas far_, as _secong .

recordi ng ttheckifermash reeasding Task @nribsorarny Maai RuUHeca FHPPRS e dhirdet ween

an i nnernost recor di ng track and an outernost recording track on_the
second nmj aecording track and the fourth recording track, until reaching the innerme reqprdinge

towards the inner rimas far as a fourth recording track, then fromthe
next recortidkentthasdcond mdier suofaee. Thahogicdkblotk sdiessesthau praeod fionyther ack
on the first major surface towards the outer rim until reaching the

out er nost  riggemsisn gl smeke Ginstthgjof istufhce t@yeds shy batee rint letil ogrchalg thieock
addresses then proceeding towards the inner rimfrom the outernost

recordi ng tye36idih labl ﬁ&@ﬂ?@x@&&@f@wﬁ@ﬁhccﬁdﬁhﬁﬂﬁﬁﬁ t ke tphésedt seqmdr di ng
track and the fourth recording track, until reaching the innernost

recording hBsKnRMAt iDGIKPEREstedBI004 rEsdriAGAeprUdacingdineBlodbRr kppaldagsses
then proceed fromthe

employing this recording medium. For simplicity, the portions or componetns
common to those of the first embodiment are depicted by the same reference numerals
by referring to the drawings referred to in the ﬁrgt embodiment.

In the second embodiment, the recording/reproducing apparatus 1 includes, as
shown in Fig.1, an actuator 4 for driving the magnetié heads 3a, 3b provided facing the
upper and lower surfacers of the disc 100, as components parts for reading out
information signals, thatis data, from the disc responsive to the logical block addresses
sent from the host comﬁuter 11, an equalizer 8 for adjusting signals, an ECC circuit
9 for correcting errors anda signal processing circuit 12 for converting the physical
blocks and the logical blocks of the disc 100.

More specifically, the recording/reproducing apparatus 1 includes a spindle



innernost rmon the first major surface towards the outer rimuntil
reaching the recording track directly ahead of the first recording track.
The present second enbodinent is also directed to a recording/reproducing
met hod and apparatus enploying this r%%prdihg medium For sinplicity, the
portions or conponetns comon to those of the first enbodi nent are
depi cted by_the,sane. reference. n I r i : 1
notor g ﬁ%r rﬂa}:gpang@n&@déﬁ{eﬂc%abl@%zscﬂfggt IF?% Bk ohid ﬂe%ggg V!Eﬂ%t?
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| ogi cal bl ock addresses sent fromthe host conputer 11, an equaljzer 8
for adj ustibeywsenynaignal ampEBcatianraiteutt 5 foy applifvisg ieformpiioresigeals readatsi gnal
processing circuit 12 for converting the physical bl ocks and the | ogi cal
bl ocks of tfemdhsandf@tic heads 3a, 3bMudes sigeel dmplafidayiontaireuit 6 for amplifying
recordi ng/ reproduci ng apparatus 1 includes a spindle

40 notor Zinf@natidhaignaalkchyfromiti BGC diruitétfoctabtihg thti isforb@ton sigralsmgnet i ¢
heads 3a, 3b for reading out data recorded on the signal recording surface
of the di scibQehse ltﬁb?TH@fdééﬁdlﬁg/rébréﬁfchf%&;ﬁjaﬂgu@\dﬂmﬁtﬁuﬁs thhequubigaes fer heads
3a" 3b, and a switch 7 for swtching etween a signal anpliftication
circult S T dindli dif Qfalablol AR daP il fod BAtheiiinal EpIRERITATAG! | C
heads 3a, 3b"and™a signal anplification Circuit” 6 for _anplifying
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signal s on

, the

characteristics of which have been adjuste& by the equalizer 8, a buffer 10 for
transiently storing data outputted by the ECC circuit 9 or data from the host computer
11, and a servo detection circuit 13 for detecting tracking error signals etc from data
outputted by the signal amplification circuit 5 based on the servo informaﬁon and for
outputting the servo information to the signal processing circuit 12. The
recording/reproducing apparatus 1 further includes a mixing circuit 15 for outputting
the tracking error signals and track seek signals from the signal processing circuit 12
via a signal amplification circuit 14 to the actuator 4.

| Meanwhﬂe, the signal processing circuit 12 is constituted by, for example, a
DSP circuit. The signal processing circuit 12 has, in addition to the evaluation value
acquisition circuit and the function of processing the signal recording surface

exchanging function, the function of controlling the respective circuits until readout



tie disc 100. The recordi ng/reproduci ng apparatus 1 also includes the
equalizer 8 for adjusting signal characteristics of data anpolified by the
signal anplification circuit 5, the EGC circuit 9 for attaching theerrro
correction code to data the signal characteristics of which have been
adjusted by the equalizer 8, a buffer 18 or transiently storing data
outputted by_.the ECC circuit 9 or. data fr-omt host, conputer. 11, and a
Sorvo. det eoBf SRECTPEL B S srocRing eroh e Aise 109, ShetoRs Setel 8 ST £9 om
data outputted by the signal amplification circyit 5 hased qn,the servo

| nf or mat | on cxRGte fie readau OPETANgNt Frr cxampls, thi BERAPIRRTsTeS PiRails] Gpptrols
processing circuit 12. The_ recording/reproducing apparatus 1 further

i ncl udes a whivitghdi EEG eirast 9 or thedupigr 40 dy reacher writecdarmgawd.r or si gnal s and
track seek signals fromthe signal processing circuit 12 via a signal
anplification ci Refirting4o Fgst!h8 aad Oustiowing the cross-sectioMeé awdght-half pbetia, gnal
praocessing circuit 12 is constituted by, for exanple, a DSP circuit. The
si gnal processigier sidecad a 1dwhosgde bﬂh@cﬂiké,ir@ipeb@vél?,&h@‘t@dd*@ih%;@ébfédﬁéiﬁg

acquisition circuit and the function of processing the signal recording

sur f ace e&@?&%é’t&e&%@ %&E%didg'?@e&iﬁkﬂ?ﬂie%cqf%%%@ disd@ibkhge ﬂ?é@f?ﬁe& ive
circuits unti r eadout 41 of
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shown a defect list 101, a void track 102 and a slipping list 103,

In the present disc 100, the relation of correspondence between the physical
block addresses physically associated with the disc is set so that logical addresses
proceed from a radially mid portion of an recordable information area of the diéc 100
towards the outer rim side, until reaching the outermost recording track on the lower
disc surface, then proceed from the outermost recording track on the upper disc
surface towards the inner rim side, until reaching the innermost recording track on the
upper disc surface, and then proceed from the innermost recording track on the lower
disc surface towards the outer rim side, as indicated by routes g, b and ¢ in Fig.7.

Inthe above-described association between the physical block addresses and the

logical block addresses, the defect lists for the defective regions to be evaded or



and | ower surfaces of which have been coated substantially uniformy wth a
magnetic material and are provided with plural concentric recording tracks
al ong which information signals are recorded by residual nagnetismof the
magnetic material. It is for this disc 100 that data is recorded or
reproduced. In these drawi ngs, there are “shown a defect |ist 101, a void
track 102 and a sljpping list 103, . .. In the present disc,100, .the
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associated with the disc is set so that |ogical addresses proceed froma
radi al |y ni ®Wssdiscsurieee.an recordabl e i nformation area of the disc 100
towards the outer rimside, until reaching the outernost recording track on
the | ower di sc lsutheacshoverdescybac eechriingfreploducing e rppesatus e ortte ngighalack on
t he upper disc surface towards the inner rimside, until reaching the

i nner nost 1 egplificapridintk 508etvbletedipetireliist3 s hacnabmndcéReg difcagged from
the i nnernost recording track on the Iower disc surface towards the outer
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Based on the defect lists, provided at a pre-set position of the disc 100, the
signal processing circuit 12 constitutes block address conversion meaus for associating
the physical block addresses with the logical block addresses. The host computer 11
specifies the adaresses with the logical block addresses, which are converted by the
signal processing circuit 12 into physical block addresses. The actuator 4 driving the
magnetic heads is actuated responsive to these physical block addresses.

With the above-described recording/reproducing apparatus 1, it is possible to
acquire evaluation values on the readout operation performed until signal readout
means is able to read out data recorded on the disc 100 under control by the signal
processing circuit 12 and to write the data of the signal recording area, the evaluation
value for which has reached the pre-set value, in another pre-set signal recording area.

The sequence for the recording/reproducing apparatus ! to read out data



detecting a defect table provided at a pre-set position of the disc for
hol ding the relation of correspondence between the physical bl ock
addresses and the | ogical block addresses. Based on the defect
lists, provided at a pre-set position of the-disc 100, the signal
processing circuit 12 constitutes bl ock4address conversion nmeans for
associ ating the physical bl ock addresses with the | ogical block addresses.
The host corgsardad orithe gweciGo g gopfap sses with the |ogical block
addresses, which are converted by the signal processing,cifcuif 12 into
physi cal bl ock ableksseuing/mpeoducingAppara rqaweﬁgxqrﬁégneﬁ*ﬁ&ﬁ@{%3& ﬂét&a%a‘f s
actuated responsive to these physical block addresses. ] Wth the
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43 recorded on the di"sc 1 I's now expl ai ned.

out dat a1 odBabH St ARRG 36HE ot EQUIEE: K16 FEURGD! GO MRt sl o

out data re i'sC nrotatron by the starting materi al

2. The data. read.out b he nagnetic.d . i§ sent to the signal
anplificati dﬂ§°&’f’rﬂéﬁw$ sf%&foa&[eﬁg o4 t@@%ﬁ%ﬂ'ggzﬁtlgbl led by a'read comand from
t he signal processi ircujit, 12 The,.si gnal s.en d i gnal
anplification ci i Ce °F’§u’lt}?eﬁ’eéﬁ§"’z§mqrf@g&°§%g B b R b

from the disc 100. On detection of an error byte in the main data fed from the

equalizer 8, the ECC circuit 9 advises the number of error bytes to the signal
processing circuit 12.

The signal processing circuit 12 is responsive to the number of error bytes to
modify the parameter.s of the equalizer 8 by way of an operation for influencing the
data playback characteristics.

On detection of error signals from the input servo information, the servo
detection circuit 13 advises the signal processing circuit 12 of that effect. The signal
proceséing circuit 12-outputs tracking signals to the actuator 4, based on the error
signals, for shifting the tracking as an operation of influencing the data playback
characteristics.

After doing the processing associated with the error signals as described above,



that the main data is sent via equalizer 8 to the ECOcircuit 9 while the
servo information is sent to the servo detection circuit 13. The
ECC circuit 9 perforns error correcting processing on the data read out
fromthe disc 100. On detection of an error byte in the main data fed from
the equalizer 8, the ECC circuit 9 adv4des the nunber of error bytes to
t he signal processing circuit_ 12. The si gnal ocessing circuit
12 is respoMi§ ignal graoesing et b PROFPess iy Fasdowt operahed; #&%hasp%ﬁeam%r s of
the equalizer 8 by way of an operation for influencing the data p|ayback
char act er i sepeky the readout opeygtigrattbe sigesl poscessing eirgyip hhfsises Bmreddeoutdata
servo i nfonnation, the servo detection circuiit 13 advi ses the signal
processi ng ¢ bewioredli b buififer 18f Whide verifyéngvhetabr theproe essntnglsd isdaiger 12
outputs tracking signals to the actuator 4, based on the error si gnal s,
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characteristics. After doing the processing associated with the
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44 the signal proCessing Circuit 12 proceeds to a readout operation. If
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exanple, as tPndieq 5tr ;retc%}ée\éemrtﬁg FUFE90 to be written in the spate region provided on the
- disc 100. This spare region, which will be explained sut;sequently, is an exchange
sector provided from the outset as a regular sector.

This is a defect management system, termed sector replacement, which
quantifies the degree of readout difficulty and recedes the data to the exchange sector
depending on the guantified value.

Specifically, the signal processing circnit 12 causes the data, once stored in the
buffer 10, to be written via ECC circuit 9 and signal amplification circuit 6 in the spare
region of the disc 100. The signal processing circuit 12 updates the sector map in the
defect list so that no data will be written in the signal recording area, such as sectors,
for which data readout reliability is lacking.

On reading out data to detect the number of error bytes or the tracking error, the

recording/reproducing apparatus ! performs the above-described processing. For

example, the recording/reproducing apparatus 1 proceeds to the above-described data



If the error count value is larger than the threshold value EO that is if

data readout reliability is verified to be |owered, the signal processing

circuit 12 causes data transiently recorded in the buffer 10 to be witten
in the spate region provided on the disg 100. This spare region, which

wi || be expl ai ned subsequently, is an exchange sector provided fromthe

outset as a regul ar sector. ) This is a defect nagenment system
terned sect &¢8 bP%@?ﬁé‘F&?ﬂ%ﬁﬁi@le%ﬁfdﬁ??qfﬁ%%@@%r@?of r eadout
difficulty and recedes the data to the exchange sector depending on the
quanti fi ed val ueThus, based ongherdafipetatiry and ¢reorsiotrseliopsase @ppendipapesaiion, 12
causes the data, once stored in the buffer 10, to be witten via ECC
circuit 9 anbe sicgrdihg/pappbdidimpapparatad I cawriteSdatn in bthesgigna reqoedingaraat ta he
di sc 100. The signal processing circuit 12 updates the sector map in the

defect |ist ageurkheliabiiftydet subsedienblateiedd-em dpRrdtivassi gnal recording area,
such as sectors, for which data readout reliability is |acking.
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error, the recording/ reproduci hg apparatus | perforns the above-descri bed
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operations. . . ... AUS, the recordi ngtreproduci ng apparatus | is able to
prohi bit fut'Res§aligies.
The sequence of operations of the recording/reproducing method is hereinafter
explained with reference to the flowchart of Fig.3.
In this recording/reproducing method, such adisc isused as arecording medium
in which a magnetic material is deposited substﬁntiaﬁy uniformly on substantially the
entire upper and lower surfaces of the disc substrate and information signals are
recorded by residual magnetism of tha.magnetic material along the plural concentric
recording tracks provided on these upper and lower surfaces, as shown in Fig.7. Itis
for this disc that data is recorded or reproduced.
At a first step S1, information signals are read out from the recording medium.
That is, data recorded as residual magnetism on the recording tracks of the recording

medium are read out by a magnetic head. At the next step S2, physical block

addresses are read out from the information signals read out from the recording



readout inpossibilities. For exanple, it is possible to reduce the
frequency of occurrences of fatal defects, such as data readout
impossibilities, due to dust, defects or contam nations, that occurred
during use, thereby to prevent future data readout inpossibilities.

The sequence of operations of the recordég/ reproducing nethod is
hereinafter explained wth reference to the flowhart of Fig.3. . I n
this recor di BgfiEpr odhscphivpicrdtiiock addressea ate detected by rpplying Mee-6eidsingpel
medium in which a magnetic material is deposited substantially uniformy
on subst ant i piokgssitgeon thetdatzerasg pat framdthe oorordigg micdbwrs abstepi®d. di sc substrate
and inform ation signals are recorded by residual magnetismof the

magnet i ¢ mat er i alinahepgesehiedipt 466, the osletdort of correspondadice detwesnkthe phesicaled on
t hese upper and | ower surfaces, as shown in Fig.7. It is for this disc

that data isbloekaiddesksery pliid0lguaestiated with the dic i@ skt 6 thas I@Rcabladdresses
information signals are read out fromthe recordi ng nedi um That is, data

recorded as gggw&bma%%ﬁmd%rﬁ&ﬁ%fﬁ%whm@%ﬁﬁhﬁm aégéz'sm%% hiGe

medi um are r out by a magneti'c head. At the next step ysi cal bl ock
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recordi ng
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disc surface towards the outer r:m side, as indicated by routes a, b and ¢ in Fig.7.

In the above-described association between the physical block addresses and the
logical block addresses, the defect lists for the defective regions to be evaded or
exchanged are provided on the inner rim side of the logical beginning'pomt on the
lower disc surface.

At a step 53, next following the step S2, reference is had to the phys‘ical block
addresses detected at step S2 to detect the defect lists as tables for holding the relation
of correspondence between the logical block addresses and the physical block
addresses.

At the step 84, next féllowing the step 53, the physical block addresses and the
logical block addresses are converted reciprocally based on the physical block

addresses detected at step S2 and on the above table detected at step S3.



towards the outer rimside, until reaching the outernost recording track on
the lower disc surface, then proceed fromthe outernost recording track on
t he upper disc surface towards the inner rimside, until reaching the

i nnernost recording track on the upper disc surface, and then proceed from
the innernost recording tack on the | owet’ disc surface towards the outer
rimside, as indicated by routes a, b and ¢c in Fig.7. In the

above-descri bed agsichet b@p S3ekveedatk At WHMEM Badn dddesl spstifiebaate fpded he
| ogi cal bl ock addresses, the defect lists for the defective regions to be

evaded or  exeBANAErksMLLP O¥ | SRGnANLERCINREr | ITHIS kélenifdted Re |seREL R
begi nning point on the I|ower disc surface. At a step S3, next

follow ng t S rence is had to the physical block addresses
det ected at sfé%o&@%gregg%gbt the defect lists as tables for holding the

relation of cor ggsgon ence bet ween it he |ogical block.addresses  and the
physi cal bl ock dFEEding mediim, Which 133, dis 5’@5“%%8)1 6P ﬂ%at%ast ep
S3, .the physi.cal bl ock addresses and the ., |l ogical.block addresses are
converted rcbEREESHT ?gﬁﬁéréﬁe ffﬁ i émﬁti‘l%?ig%ﬁls’g? g@ﬁmaﬁﬁﬁ?ﬁ; 48ES detected at
step S2 and on the .above table detected af Séngp S3. ) i
47 At t he Tuxgisehagitsyppeyadlioveamaiorsuriasascoated spbsiantialy peifermly
specified as the |ogical block addresses by the external host conputer.
Thi s term nawvih atthagneticireatedd], apshovasiaifig 2 shewng tha sight half cross-geation@ndi ng
medium which is a disc for magnetically recording data on a
in Fig.4 showing upper and lower surfaces of the disc 100. On these upper and lower
surfaces, there are formed recording tracks substantially concentrically. The portions
- of the disc provided with these recording tracks constitute a signal recording surface
on which to record information signals. The information signals are recorded along
the recording tracks as residual magnetism in the magnetic material. In the disc 100
of Fig.4, radiaily mod portions between its outer and tnner rims are occupied by defect
lists 102.
The recording track is divided into sectors as recording units for information
signals. To these sectors, there are accorded physical block addresses representing a
pre-set sequence which is based on the actual physical arrangement of the respective
sectors. By these physical block addresses, the addresses on the recording track of'the
information recording surface are determined uniquely.

There are occasions wherein the host computer specifies the disc addresses by

the logical block addresses which are logical addresses accorded to the effective



signal recording surface for information signals, is hereinafter explained.
This disc has its upper and | ower major surfaces coated substantially
uniformy wth a nagnetic material, as shown in Fig.2 showi ng the right
hal f cross-section and in Fig.4 show ng‘ upper and | ower surfaces of the
disc 100. On these upper and |ower surfifces, there are formed recording

tracks substant/al "fﬁflo%%fﬁ&gréésg%%r%: ¥euqtu-§ertl;'tga1 Lo Q03 adcgtescﬁteg %rghfr%ﬁé%%}ﬁogg d

;
wi th these recording tracks con g’i%gnal recor on’whi ch
to record inf tion signals, The infornmaiio i gnal re recorded al ong
the recordi nﬁ'%@ec%d%{s%or?ggfeﬁﬂoﬁ oﬁgﬁﬂ%’t‘q‘?ﬁﬂer‘iﬂ?ﬁ%gﬁgﬁﬁeﬁ?f‘c material. In the
disc 100 of Fig.4, .radiall d portipns between i.t ter and,inner rins
are occupied by d&¥ é%qnnfymgt%gg%@?ca[ address b%ﬁgﬁié%wﬁiaﬁg’eﬁ aerq Weded
into sectors as recording units for information sjignals. To these sectors,
there are ackestae@ppieydt Baeceisao setaplishbe relatinnelgormeppprdengs ketween the
sequence which is based on the actual .ph%si cal arrangenent of the
respective beumbbbckBgdrdsssseandtibe phydicabbbeck addoisesss Ethe (ivd )shdesteseftheon
the recording track of the information recording surface are determ ned
uni quel y. physical bitkkrddmseisasomsatod sithitbe aith s¢dier ke lapiend bicek adpessf i es

the di sc addresses by the | ogi cal bl ock addresses which are | ogi cal

addr esses acesd gecth@edtbeofthbebisival block address is unusable, one sector is skipped in
48 sectors. Th | ogical addresses are sequentially accorded addresses for

effective segfeOitfysicalblobk bB&reSx&d that @8 (af+ DECiRtdr oMthd [optds] lddR abli@sslie to
defects etc. For identifying the physical address by a host |ogical

addr ess accoag%eia@a\tvggmmsizt).ﬁ@@m%reﬂmbhyéiéair&msaaafeésﬁ0 establish the

relation of correspondence between t

The relation of correspondence between the logical block addresses and the
physical block addresses is by so-called circular mapping in which addresses circulate
through the information area of the disc provided with the recording tracks beginning
from the low;r disc surface as indicated in a right half cross-sectional portion of the
disc, as shown in Fig.7.

Specifically, the logical block addresses are incremented towards the outer rim
side, beginning from a radially mid recording track between the innermost recording
track and the ocutermost recording track of the recordable information area on the
lower disc surface, as indicated by a path a in Fig.7. On reaching the innermost
recording track of the information area on the upper disc surface, the logical block
addresses are incremented from the recording track towards the inner rim side in the

information area on the upper disc surface, as indicated by the path,. On reaching the



| ogi cal bl ock addresses and the physical block addresses. If the (n-1)st

sector of the physical block address is associated with the nth sector of
the |l ogical block address, and the nth sector of.the physical block
address is unusable, one sector is skippgg in the physical block address
so that the (mt | )st sector of the |logical block address is associated
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recordi ng tr.acks b@gi nni nqh Eromdﬁhe Igﬁwer disc surface as indicated in a
right half CPEERAUERAISGPR NBAYFMSORAE disc, as shown in Fig. 7.
Specifically, the |ogical_ block addresses are increnente owar.ds the outer
rim side, begi AREMEIFH Siack addepssgsiage ?ﬁS@ICI?f@ééNl@ifh@Pﬁlﬁéﬁé‘P@?B{é’Flﬂééﬁ%Wém
innernost recording tack and_the outernost.recording track of the

recor dabl e isuthemaatinsnthat gze sadingend of dwdeggikloguaddiesses isputntiacadielly by a
path a in Fig.7. On reaching the innernost recording track of the

i nf or mat i on mrdgmroon ththelpwer disk sofaaythatosicat Heck adfiressks looedd towadtintbs ses
are increnented fromthe recording track towards the inner rimside in the
i nformati on areaiard the lowpedisdisacfase id heardasof thelimadthgnddirdse viahieh th* On
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| ogi cal block addresses-are increnented fromthe innernost rimtowards the -
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radially mid portion on the lower disc surface. Next to the last address of the logical
block addresses is put a spare spare region for initial defect followed by an exchange
spare region for sector replacement.

On the inner rim side of the logical beginning point of the lower disc surface,
there is provided a spare sector, as a spare region, in continuation to the terminal point
of the logical block addresses.

In connection with the physical block addresses of the recording track and with
the logical block addresses corresponding to the physical block addresses less the
unusable defective regions, the spare region has, in the sequence of the association
with the logical block addresses, a first region used for replenishing the defective

region excluded by the logical block addresses and a second region for exchanging the

defective regions generated with the use of the disc. These first and second regions are



such a manner that the | eading end of the | ogical block addresses is put at

aradially md portion on the | ower disc surface, the | ogical block
addresses proceed towards the outer rimon the |ower disc surface in the
order of the increasing address values to_proceed fromthe outer rim of
the disc on the upper disc surface as faP%as the inner rim on the upper

di sc surface and fiom.the inner,pimof the.lower disc. syrface to the
radially m d”ﬁ%ﬁf){ g)ﬁns?)'ﬁp’lnﬁé‘s m{he(ﬁxgiéa%?\sgg%posmﬁ apn gt he | ast address of
the |l ogical block addresses is put spare spare region for_.initj.al defect
fol  owed by an ex h%gsﬁect Bare @ oBOBiet 85l RSt 25 Fat dAklgfor holdifl thegy,
the inner rimside of the |ogical beginning point of the |ower disc
surface, th&letiomofromespenteacebeimeenhepbysicaldleckegdressesagil dis logigal block
continuation to the term nal point of the |ogical block addresses.

I n connect i oaddsesdest Rbispsiyppingllisbresokdsaitd rpsimn of thedefedtiverrdgiog, sudicks and
with the | ogical block addresses corresponding to the physical block

addresses | edsfectiee sevioes &l deteleingahé defeb e fopton dridefos ﬂé;f;ﬁng,emtd@slﬁppmfgg n
t he sequence of the association wth the |ogical block addresses, a first

region used figf défei @ Hegiongsually atleattht ¥Eship@@hoRo@ e pried by the | ogi cal
bl ock addresses and a second region for exchanging the defective regions
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placed in a region outside of the relation of correspondence to the logical block
addresses further inside or outside the switching position of the physical block
addresses from the lower surface to the upper surface or from the upper surface to the
lower surface. The same table information is recorded in these regions.

If the defective region is recorded in the slipping list, this defective region is
skipped in the relation of correspondence between the physical block addresses and
th logical block addresses. Therefore, the logical block addresses proceed in the
increasing address direction with respect to the physical block addresses. The region
which is now required in order to procure the Iogicai block addresses by this slipping
1s secured in the spare region.

The defective region has an exchange list, that is an alternation list, which is a

second table for holding the relation of correspondence of exchange of the defective



defective sector, for detecting the defective region and for slipping, that

is skipping, the defective region, usually at the tinme of shipnment from

t he pl ant. Al so, the defective sector table for slipping and the
associ ating table between the |ogical block addresses and the physi cal

bl ock addresses for sector replacenent a8e put just ahead of the |eading
end position_of the. i cal bl ock addresses, and/qr . placed ,in.,a region
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surface to the |ower surface. The sane table information is. recorded in
t hese regi onfor these defective regiensiprowislerl vie thesgarerrei®ny ecorded in the slipping
list, this defective region is skipped in the relation of correspondence
bet ween t he physiTad slppuk ladend twescchange st haditbalelbtior kf addesgmadance
Therefore, the logical block addresses proceed in the increasing address
di recti on w bétweespeghysioalibheckaddrdssalant tedbgiagdiekaddresIdrewhigileronibti ch
is now required in order to procure the |ogical block addresses by this

slipping isfsacteathst Bothpetes RAdRoFREIWthe logical blockRlddakecidd/ger@giiem has
an exchange list, that is an alternation list, which is a second tabl e
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apparatus.

Since the spare region and the defective region are provided at a radially mid
portion between the innermost and outermost recording tracks on the lower disc
surface, there is only little risk of dust and dirt becoming affixed thereto to produce
defects, such that the crucial information held by the spare region or the defective
region can be held more reliably. That is, the. lower disc surface is less susceptible to
defects due to dust deposition.

The defect lists are recorded not only at the logical address beginning point but
also on the radiélly inner side of the innermost recording track and on the radially
outer side of the outermost recording track in the information areas on the upper and
lower disc surfaces. If the defect lists are recorded in this manner in plural positions

on the disc, by recording the defect lists in redundancy in plural positions, the contents



bet ween the physical bl ock addresses and the | ogical block addresses, while
the control fromthe host conputer is accorded by the | ogical block
addresses and the physical accessing fromthe head to the disc is
specified by the physical block addresses, Therefore, reference needs to
be had to these lists when the is is in e e, such as when the disc starts

to be used or the disc is i sert d int e recordln ducin
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lists from the shipping position in a shorter time when the disc starts to be used.

That is, if the head is locked on the inner side of the innermost rim or on the
outer side of the outermost rim of the disc, it is sufficient if the defect lists provided
on the inner side of the innermost rim or on the outer side of the outérmost rim of the
disc are accessed, respectively, thus shortening the access time.

Also, the defect lists are provided at the same position on the upper and lower
disc surfaces, so that, if the defect lists cannot be read by one of the magnetic heads
3a, 3b, the defect lists provided on the opposite side surface can be immediately read
out by the other of the magnetic heads 3a, 3b without the necessity of causing head
movement.

The defect list includes a slipping list as a first table and an exchange list sa

second table. Ifthe boundary between these lists is fixed, there is a fear that an unused



If the disc is not in use, the head is |ocked at a shipping position mhichmm-
is the fixed position on the inner side of the innernobst rimor on the
outer side of the outernost rimof the disc. If the disc starts to be
used, the head | ock at the shipping position'is released. |If the defect
lists are provided onf the inner side of °fhe innernost rimor on the outer
side of the m: ! i : gqt{!ﬁr dreql 1 StS
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3a, 3b without tHE fecaswipley thé noebsei of uhie dates ofshigpingtlists for recordinBhibe
defect list includes a slipping list as a first table and an exchange |i st
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rendered variable. That is, the slipping list, set at the time of shipnent

fromthe fachoh¥er SAMIDted 8 liSMnE Yistsqs ERpdst i ng. As for the exchange
list; the nunber of tines of exchangé tends to be increased with

re-formatting. Itisig hilQhel RELGARMEMBEWeeh hel MPpRRUREBHY tHe exchange list is

fixed, and the slipping list is fully charged on the occasion of re-formatting, it becomes
impossible to shift the registration of the defective sectors from the exchange list to
the slipping list. If conversely the boundary between the slipping list and t_he exchange
list is movable, it is possible to cause the movement from the exchange list to the
slipping list at all times.

If a defective region is newly produced, it is necessary to update all defect lists
on the disc in which to register the defective regions. It is however unnecessary to
update the defect lists immediately on occurrence of defective regions since the
updating can be performed at a time when disconnecting the power source or when
taking out the disc from the device.

A plurality of the defect lists are provided at the same positions on the upper



is rendered vari abl e depending on the respective capacities. I f,
for exanple, the nunber of unit bytes of slipping lists for recording the
addresses of the defective sectors is three bytes, the exchange |i st
records the defective sectors and the addresses of the sectors replacing
t he defective sectors, so that the nunigy of unit bytes of the slipping
lists is six bytes. | If, in this case, the boundary between the
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since plural defect lists gre, provi ?Sd the contents of .the defegct Iists
can be preseFEdE: sf,xgqhiaég}eyje ective sectors/ defective tracks found on mitialization at the time

of shipment from the factory by recording such defective region. The exchange list,

on the other hand, is used for recording a new defective region produced with lapse of
time as a pair with another region and substituting the other region fotr the new
defective.region.

The region slipping, or so-called slipping, is basically executed at the time of
shipment from the factory. In this case, data is recorded on the totality of sectors as a
format. The written data then is read out and errors are located. If errors are located,
these are registered in the slipping list. The sectors, thus registered, are defective and
hence are not used.

The defect list includes a disc structure table DST for holding the information
on the disc. This disc structure table is written in a maintenance region in which the

defect lists are written. Specifically, with the disc 100 shown for example in Fig.2, the



In this disc, there is recorded a table for holding the relation of
correspondence between the physical bl ock addresses and the | ogical bl ock
addresses. This table, held by the disc, and hol ding the above-nenti oned
rel ati on of correspondence, is nmade up % a slipping list nd an exchange
list. The slipping list is used for slipg'ng a defective region, such as
t he defective sectors/ defective tracks found on initialization at the tinme
of shi prent PPbns taserdesan grigcorgingdraskaienyiollounng beautsrven sglgi Siihe s9¢end
exchange list, on the other hand, is used for recording a new defective
regi on produgeerding tratiapsghefower susfags of thaidisonl @th on i ereeording toackamekt
substituting the other region fotr the new defective region. The
regi on sl i ppfoligwiny thednealrimrdidel dfpe fogrthirscdrdmigaedck yneke oppardusfucd bfethei me
of shipnment fromthe factory. In tliis case, data is recorded on the
totality of gest®rs as a format. The witten data then is read out and
errors are located. If errors are |located, these are registered in the

slipping |ist. T%gﬁﬁ%% mkdiSp b REL L HRGR iﬂ?fg??,%&?ec%?&js th?xgﬁ%%%ar €

not used. e defect list incl'udes a disc structure tab f or
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in a nmaintenance region i'n whic ect lists are witten.
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track on t hem‘é%ﬁ{h bsﬂer I;z?,%ﬁe ggco;['xg Sefective region, that is the start address of the exchange .

list, is recorded.

In the DST, plural disc strategies are recorded. As the disc strategies, the
recording current, converted to an integer number by suitable conversion, is recorded.

In the DST, there may be recorded the information on the disc manufacturer,
such as data of manufacture or serial numbers, slipping list start address, recording
conditions, reproducing conditions, and the disc format information. The DST may
also be used for assuring interchangeability for a high-density large-capacity magnetic
recording me&ium which may be introduced in future. The drive for driving the disc
o the recording medium is designed not to accept mediums other than the current first-
generation medium {version 1.0).

In addition to the slipping list, the DST is necessarily recorded on a formatted

disc. In the defect list, since the boundary between the slipping list as the first



di sc 100. The DST 53 is made up of 512 bytes, as shown in Fig.5, and
records therein the disc manufacturer, disc strategy etc. that is, in the
QO h byte, an ID for identifying the DST, such as "FE' in hexadeci nal
notation. In the first to tenth bytes, next following the Oth byte, the
name of the disc manufacturer is recorde®in ASCI| notation. From the

200t h byte t he secon efegtive,.region, th js.the start dress of
The exchangflelepiGredicd adbF eaende 1t 29 tiq secpmEdsiedivaipaars nplEied: ot agi es
are recorded.. As the disc strategies, the recordjng ¢current, converted to
an integer g?é??ﬁ@ﬁdw b readipyidor aprgesing @rihe pxe &Po‘rxsae&f.cno deFective I4gOR WS DST,
there may be recorded the infonnation on the disc manufacturer, such as
data of manbésrcpindeced vatr s of dlbdiss, sudhi fhat ftgis| unpecessanyt toagikbhengs the
recording conditions, reproducing conditions, and the disc formt

i nf or mat i ondefebivdDSEiomy voad scwhhegalss ds feoordad authendefecitiat.changeabi lity for
a hjgh-density |arge-capacity magnetic recording nmedi um which may be
introduced in fustiBustHitive dicubRrd 6f thdrdefédiGist Renod egpladell REH REQLHtOS

medi umis designed not to accept nediuns other than the current Lust-

generation pFpds UMWIMER SacBbldelPis-made up of, fdrbxafgld BORedtBrst he slipping list,
the DST is necessarily recorded on a“fonnatted disc. In the defect |ist,

since the bou ndaf;b’m@%ﬁ%ﬁm&%g éﬁ%ﬂg iif}% ik Eiéev?c%dtag%dcrﬁ gx%tdﬁerfst address of the

56 defective region an n i st the secon ective region is
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that it is g ?eclgsstso%reysegt%r ?sxz%ggr%%g atcﬁs% stmcmre—table 53.
The second block is assigned to the exchange list, except that the disc structure
table 53 is recorded in the last block. In the exchange list, there are sequentially
recorded address pairs of addresses of new defective regions produced with use of the
disc and addresses of spare region exchanged for the defective regions. The third and
the following blocks represent an information regions 54 in which to record data. The
block capacity and the arrangement of the defect lists are not limited to this illustrative
structure.
In the present embodiment, there is provided a spare region for replenishment
in readiness for slipping performed at the time of shipment from the factory or
exchange of defective regions produced with use of the disc. Thus, a pre-set recording

capacity of the disc can be maintained unless the volume of the regions required for

slipping or exchange of defective regions exceeds that of the spare region, so that the



defective region, a void exchange list is recorded as the defect list.

An illustrative structure of the defect list is now explained with
reference to Fig.6, in which each block is nade up of, for exanple, 30
sectors. In the initial block, a slipping list 51 is provided as
fromthe first address of the physical d¥ock addresses. Next to the
slipping list 51 is assigned an exchange list 52. In the last one sector

i s recor dedduc das be esediat aw exchangaabi3ecording mediime second bl ock i s assigned
to the exchange list, except that the disc structure table 53 is recorded

in the last bl ockbe diilﬁfcrdmebxmn@eehdréﬂischhéﬂﬁ fapey diquesdnnattion witlether ded
address pairs of addresses of new defective regions produced with use of

the disc anecesiély frekshais e%@@ﬁ@r&@ﬁin@{n@&ﬁhﬁ@%@hﬁﬁeﬁﬂ@aﬁ%ectl ve
regions. The third and the follown | ocks represent an information
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of the defect lists are not II1mt e ustrative structure
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necessity for exchange of the recording nediumis hereinafter explained.
not using the slipping or defective sectors, the disc capacity is occasionally decreased.

Conversely, the floppy disc, which is an exchange medium, cannot be varied in
its recording capacity. That is, if the floppy disc capacity is changed, it becomes
impossible to execute disc-based disc copying between floppy discs. Thus, the floppy
disc capacity needs to be maintained at all times at a constant value. Therefore, the
decrease in the disc capacity due to defective sectors needs to be compensated at any
rate.

The status of the defective regions, such as distribution, varies from disc to disc,
so that, for recording/reproducing the disc by a recording/reproducing apparatus, it is
necessary to read out the defect list provided on the disc in order to camprchendﬂxe
relation of correspondence between the physical block addresses as the physical
addresses and the logical block addresses as the logical addresses.

As discussed above, accessing from a host computer in the magnetic recording



In the follow ng description, it is assuned that the hard disc as a nedium
is not exchanged. Therefore, if, in a hard disc, the mediumis fluctuated
in capacity, the initial capaC|ty of 256 Moytes may be decreased to 248 or
252 Moytes. This, however, is allowed foygthe HDD. Therefore, the slipping
may be carried out at the outset, or the slipping is not executed, with
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status of the defective regions, such as distribution, varies fromdisc to
dis¢, so thalatiohefcone ng;erx@ph tigdeging blonk adidsessesyis indispensable. There is
recordi ng/ reproduci ng apparatus, it is necessary to read out the defect
list provi depremntemherdiasmeibnddoﬁ@smi@tim@ﬂnpﬂ%imidblmdk&ddr@swandrthophysical
correspondence between the physical bl ock addresses as the physical

addr esses anblotheddregses &thidll ncludegshtidssihs lasiigend aghe IgiantiBloek addresses
As di scussed above, accessing froma host conputer in the nmagnetic

recording  atamid §ér¥ios ®nithe RRVSr AigtRdrinde, b deédthrsB?ﬂ:nthy fAvardd Oelouter
addresses which are associated with the physica k addresses on the

di sc based Ofinfof et Riwer dicSsurfibe withORE $iirBgeting Qﬁﬂﬁ%ﬂf&s I%)%ﬁde?@bf fleock

addresses defective in connnection wth associ at lon wWth
logical block addresses, and then proceeding from the outer rim to The inmer rim on the
upper disc surface to reach the radially mid portion on the lower disc surface from the
inner rim on the lower disc surface to associate the logical block addresses with the
physical block addresses. The method also includes setting a sba:e region for sector
swapping in continuation to the last address of the logical block and an exchange
region for sector replacement in continuation to the spare reg'ion: The method also
includes recording on the disc a table having registered thereon defective sectors for
sector swapping and an associating table between the logical block addresses and the

physical block addresses for sector replacerﬁent. The method also includes putting

these tabl



| ogi cal bl ock addresses to exclude the detected physical block addresses
fromthe relation of correspondence with the | ogical block addresses is

i ndi spensable. There is presented here a nethod for associating the

| ogi cal bl ock addresses and the physical bl ock addresses which includes
setting the | eading end of the |ogical M ock addresses at a nid portion on
the I ower disc surface, proceeding sequentially towards the outer  _rimon
the | ower dpEiesvichiss Pﬂ/i“ci of thsehyriesl binskerdigsws asseaiassgv g hedegipd lodt ¢ he
| ogi cal block addresses, and then proceeding fromthe outer rimto the

i nner ri m oaddrbsses e thelfrom therlbwersurdacedadhe upperr autfagel oy font thomppen on
the lower disc surface fromthe inner rimon-the |ower disc surface to
associ at e t hefiosgochd ldwevgkrfackdr esses with the physical bl ock addresses.
The met hod al so includes setting a spare region for sector swapping in
continuation to Theael @8t oadeions switdrethhhel gigivealestitedk aAndrding axediangs
region for sector replacenent in continuation to the spare region. The
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configuration. For example, the present invention can be applied to an optical

recording medium adapted for optical recording.



the recording mediumtherein is designed so that it cannot be inserted in
the upside down position into the cartridge accommodati ng devi ce.

Al tl hough the foregoing description has been nade of magnetic recording
with the use of a nmagnetic material, the present invention is not limted
to this particular configuration. Foggexanple, the present invention can
be applied to an optical recording nmedium adapted for optical recording.
60 WHAT | S WHAMEDCL&IMAED I8 substantial ly disc-shaped recordi ng nmedi um for
recording information signals along a plurality of substantially

concentri c ¥.eAwsubitagtidlhadiks-shapedirdandmg rmeditunsior mjooding snfofastornsignals second
maj or surface thereof, wherein the inprovenent resides in that '

associ at i origfig ém]gm@ obhdelanasltl ameasrit fesRilig haeRy sHoRiliel bAGKE sl BajdRde in
a sequence in ich the |ogical block addresses proceed, in a recordable
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bet ween an 1 nnernost recording track and an outernost recording track on
said first nmgj C . i t] i I he outer
r |tm as L ar a;s_ a%ésﬁ:%t(%)grtl{?ﬁrcgc% &?Intéf"gg g?%esﬁsgﬁ_SI&???%@?%F%%&%%%?‘% Hbat { ack
at a md portion he n.an.inn rLecordin rack an n eut er.nos
recordi ng ﬁeggrﬁncgdngx\gﬁgn s@% &W%{%ﬁ aéﬂﬁsﬁ??‘éﬂf’g?ﬁgr o {qggrc}ah%elp?%nag far
as a fourth recordi ng track,,.then fromtc{}? next recording track on the
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towards the outer rim until reaching the outernos ecording track on the
first maj orre§ordng Back and anRYtemIOsh ek gcrmqiss%gwé H‘{sﬁ HRIPE éléﬁ'é‘?rg 2% @war ds

the inner rimfromthe outernost recording track .
logical starting point, towards the outer rim as far as a second recording track, then

from a third recording track at a mid portion between an innermost recording track and
an cutermost recording track on said second major surface towards the inner rim as far
as a fourth recording track, then from the next recording track on the outer rim side
of the sécond recording track on the first major surface towards the outer rim, until
reaching thc outermost recording track on the first major surface, said logical block
addresses then proceeding towards the inner rim from the outermost recording track
on the second major surface, so as to skip the third recording track and the fourth
recording track, until reaching the innermost recording track on the second major
surface, said logical block addresses then proceeding from the innermost rm on the
first major surface towards the outer rim until reaching the recording track directly
ahead of the first recording track.

2. The recording medium according to claim 1 wherein said first major surface is one
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on the second major surfacc, so as to skip the third recording track and
the fourth recording track, until reaching the innernost recording track
on the second najor surface, said |ogical block addresses then proceeding
fromthe innernost rmon the first major surface towards the outer rim
until reaching the recording track direetly ahead of the first recording
track. 2. The recording nmediumaccording to-claiml wherein said first

maj or surf ag®tHeSufee or lower disc surface and said second major surface is the other @sc Of
t he upper or lower disc surface and said second major surface is the other

disc surfaggeee3. The recording medi umaccording to claim1l wherein a
spare region Is provided on the inner rimside of said beginning point and

wher ei n sai re. reqi . fy.:8 4l . I eqi .a_second
ogi on. i onatereerEe HedignIBeToR B o hGhILT RO SaRSEEN |
terns of physi.cal bl oc dresses.of said.recording tracks and | pgic
bl 0CK addr S BaaitgE SR AP PEBE TP PO SHeT i SER SHEGrEOLs edeim s abl o
defective regions, said first, region being used far suppl enent.i t he
defective r@drEmesi@n®ed seapndasegn E’g'i%éé?fgﬁl ?ﬁ%sﬁ%@i‘%gbgalgﬁﬁglégﬂﬂﬁ%cond
regi on being used for exchanging the defective regions newy produced wth
the use of a¢dreghescin tegns ghphysiesd plock gddegsesnizetoreariding sadisans lpgigakr ei n
a defect list holding the relation of correspondence between said physical
bl ock addr ebkek addndsseaicdrresnpndalg to Blegdlysigaldr edoasklrensek lassswaonide defsbdve
hol ding the relation of correspondence of exchanging of the newy produced
def ecti ve r ezpiomssdid firstacogide beinparedfdrisumilementinglhadefective regions removed
by said logical block addresses and said second region being used for exchanging the
defective regions newly produced with the use of the disc.
4. The recording medium according to claim | wherein a defect list holding the
relation of correspondence between said physical block addresses and said logical
block addresses and a second table holding the relation of correspondence of
exchanging of the newly produced defective regions is recorded from a first récording
track to a second recording track on said first major surface of the recording medium
and from the third recording track to the fourth recording track on said first major
surface of the recording medium, respectively, with the boundary between the region
of the first table and the region of the second table in the region recording said defect
list being movable.

5. The recording medium according to claim 4 wherein the defect list is recorded on

the inner side of the innermost track and on the outer side of the outermost track of
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track to a second recording track on said first major surface of the
recording medium and fromthe third recording track to the fourth
recording track on said first major surface of the recording nmedi um
respectively, with the boundary between_ the region of the first table and
the region of the second table in the r@%i on recording said defect [|ist
bei ng novabl e. recordin accordi ng cl.aim4 wherein the
def ect |istrchr4agk3d Ema&ﬁmr@h’és mﬁﬁ@ﬁ raiQFregines ?ﬁh%ﬁﬁ%&tl d $5CRBR THIRF on
the outer side of the outernost track of

62 recor dapiréacenpbiheaerending mediem.n sai d i nformation regi ons of the first
and second major surfaces of the recording nedium 6. The recording

medi um accobdilhg rewrdingirmdiumpeceidmgthdaed ederdin te defirt liskescladesxbtable at

| east containing the information on the manufacture of the recordi ng nmedi um
and the st afleagta®ntdigng dic infiernidtioatonrthe ntnufieeire bf theres@dapdnedighomd 7.
The recordi ng nedi um according to claim4 wherein, in reé-initializing the

recording  ERAitkipofTHYE BB Me st fepesh dddPep thbeecord@bsiohabl e to the first
table with the refation of correspondence of said second table contained

in said defectryk i’ééort;ﬁﬁ%] acgiérﬁglé’é%&?%%fclmﬁmwé@ﬁﬁﬁ%%tﬁhz&gﬂ% febbifin eé abl e.

8. The recordl ng nedi u claim1 wherein a disc structure table

hol ding the,dg ﬂr%ézﬂ&%tqg'{raﬁg £t B 's%cé:‘?&%ﬁ%et‘ét h aﬁll-(&' Hg@ﬁ&thttﬁg%lﬁ%é}g

track on the ou rrmo he secon recor

oo al ng 1 ol e abbohtngs MHShiclseBort tabonlatit iR shECRIEE: M 44 B8 Ketariy of

signal s

correspondence of said first table.
8. The recording medium according to claim 1 wherein a disc structure table holding
the information on the disc is recorded in the next recording track on the outer rim of
the second recording track and in the next recording track on the inner rim of the
fourth recording track.
9. A recording/reproducing apparatus for recording/reproducing information signals
for a substantially disc-shaped recording medium for recording information signals
along a plurality of substantially concentric recording tracks provided on a first major
- surface and a second major surface thereof, comprising:

information signal readout means for reading out information signals from said
recording medium,;

physical block address detection means for detecting the physical block

addresses from information signals read out by said readout means from the recording

Ay



for a substantially disc-shaped recording nmediumfor recording information
signals along a plurality of substantially concentric recording tracks
provided on a first nmajor surface and a second maj or surface thereof,

conpri si ng: informati on signal readout nmeans for reading out
information signals fromsaid recor di%@ medi um physi cal bl ock
address detection neans for detecting the physical block addresses from

i nformati onpsi@nal s read out by said readout nmeans fromthe recording
63 medi um tabl e detection nmeans for detecting a table holding the

relation of corsgRPeRARNGE BRhNEER:! @&E&ﬁleg b ogkleaddigss etheaRdakbly Sécal

bl ock addresses by having reference to the physical bloCk addresses
detected by i i : i S i I ei ng
pr ovi ded i neaRRoBRA BeuBly? Kbicd 0 AC R diBAEE HhE BaREN" B0 Rt by

i nnernost regcordi ng track and.t he outer t recording.,trac on first
o) or | sur f aBE BAde RS 6P g or HoRk FRResi ST b U piseied lock

i nnernost recordi track and t.he .quternost recording track on the second
maj or  sur f AEFESS ‘i?P%%CtFOé’c’@F%FéﬁbF%Qitﬁ‘-ﬁ%Lﬁ@giHﬁvﬁdéé%ﬁa%ﬁflsaaﬁeaoﬁd&&ﬁf%ﬁ a
medium said _table stating, the proceeding seguence of the |ogigcal block
addr esses | midpegientseveesgie Mucphastecodagdmnek and theiermashresarding Bads dabl e
information area, with a first recording track at a radially md portion
bet ween an inrbe fost maeosuifang andainka sengrding drackratusmid pesndpetgeen slak on
said first major surface as a logical starting point, towards the outer
rimas far ameanssicendrdieg tacdk agd theaoktermbet redardimgaradki ol theesamodd mopjor ack

atamd surface, in a recordable information region of said recording medium, said table stating
the proceeding sequence of the logical block addresses in which the logical block
addresses proceed, in said recordable information area, with a first recording track at
& radially mid portion between an inner;nost recording track and an outermost
recording track on said first major éurface as a logical starting point, towards the outer
rim as far as a second recording track, then from a third recording track at a mid
portion between an innermost recording track and an outermost recording track on said
second major surface towards the inner rim as far as a fourth recording track, then
from the next recording track on the outer rim side of the second recording track on
the first major surface towards the outer rim, until reaching the outermost recording
track on the first major surface, said logical block addresses then proceeding towards

the inner rim from the outermost recording track on the second major surface, so as

to skip the third recording track and the fourth recording track, until reaching the



portion between an innernost recording track and an outernost recording
track on said second major surface towards the inner rimas far as a
fourth recording track, then fromthe next recording track on the outer
rimside of the second recording track on the first mgjor surface towards
the outer rim until reaching the outerfdst recording track on the first

maj or surface, said |ogi.cal_ bl ock addresses the roceedi n owar,ds the
"ner rim PR BHCL RRLEOK SBaRa NI PR Dt i g hlst b ROdsteice,
so as to skip the thir re%or.di ng track an the,fourfth recoc{df'lng track,
until reachifg"PIpsecding from the innermost rm on the tirst major surface towards the Syjgr nm

i nnernost recording track on the second major surface, said |ogical block
addr esses t Wil Ip# AECATA B tEaek dﬂﬁﬁ@ﬁ@dqf@%ﬁm@ Keeording traghjand surf ace
towards the outer rim until reaching the recording track directly ahead of
the first recor diadgress asiveding means fomdetipssalfororydriing thealysicet block
reci;procal ly converting the physical block addresses and the | ogical bl ock

addr esses basédieszss zhé théysgical bilekk alidmdshscissed ondbe ativedabyloskiaddpdiyss cal
bl ock address detection nmeans and said table detected by said table

det ecti on neaftscted BPsaid bRydied Blodk addreaeasdtioh Maapaat saidisbladeRbtidny shidl
claim9 wherein said information signal readout neans includes a pair of

heads provi dgghid &Gbdihnihgadd rst and second maj or surfaces of the
di sc-shaped recordi ng nmedium said nmagnetic heads facing each other with

the disc-shapgd g?:%ofé%ﬂﬂn%%%ﬂﬂ%h?ﬁ %ﬁhgﬁﬁﬁr acder&ing'sbtor ?Pa%dbn%&%ﬂ{ c&%’&f' ng

met hod for recor ing/ repro ng | atlon signars or a substantially
A A e
maj or second major surfaces of the disc-shaped recording medium, said magnetic heads
facing each other with the disc-shaped recording medium in-between.
11. A recording/reproducing method for recording/reproducing information signals
for a substantially disc-shaped recording medium for recdrding information signals
along a plurality of substantially concentric recording tracks provided on a first major
surface and a second major surface thereof, comprising:

an information signal readout step for reading out information signals from said
recording medium;

a physical block address detection step for detecting the physical block
addresses from information signals read out by said readout step from the recording

medium;

a table detection step for detecting a table holding the relation of



surface and a second major surface thereof, conprising: an
I nformati on signal readout step for reading out information signals from

said recording nmedi um a physical block address detection step for
detecting the physical block addressegsf rominformation signals read out
by said readout step fromthe recording medi um a table detection

step for detggt.i l Qs L | f ; c
o5 P K%%%d%g%%%ﬁve}@@é%gﬁ !{))}Pa\ aﬁhx%éée@rhnﬁ phgﬁgal block addresses by

correspon ock addresses physi cal bl ock

Sai o physi o P BRciseteh e L8R Guiel Bk NiEkARe, BLF M LSTRES- 00 SRLEC, oY

ress Ion step, Sal ed in a

recording tragk at, a mid porti et ween .t.he. i-nner npst. r ecqr di t r.ack and
e out er rodtorest gpely? sBRar bl REARFOA0STin RS hACH o piitherits
recording track at_a.md portion.between the i nnernost _recording track and
the out er mRETWERRIGRAILHFIOSIRCY R AR FPBROSS croosding Ak an ThEGHf dabl
I nformati on region of said recording medium said table stating the
proceedi ng seygesseaed anhdn|oEcesling teek aiddrud ostion bRAvesR theanpemiashl

bl ock addresses proceed, in said recordable information area, with a first
recordi ng t rectrding track awdi the loptamingsireceriding etkweethesacindrerioo strface; in di ng
track and an outernost recording track on said first major surface as a

| ogi cal st arecordaiplei imforntasivar cgidnhef agitlerecording asediam, asidatablec statng eber di ng
track, then froma third recording track at a md portion between an

i nner nost r egeEeidig se@mncand @r Rgical bhak sddredsdi ig whiak kheriogiaaldblegcond

maj or surface towards the inner rimas far as a fourth recording track,

t hen addresses proceed, in said recordable information area, with a first recording track at
a radially mid portion between an innermost recording track and an outermost
recording track on said first major surface as a logical starting point, towards the outer
rim as far as a second recording track, then from a third recording track at a mid
portion between an innermost recording track and an outermost recording track on said
second major surface towards the inner rim as far as a fourth recording track, then
from the next recording track on the outer rim side of the second recording track on
the first major surface towards the outer rim, until reaching the outermost recording
track on the first major surface, said logical block addresses then proceeding towards
the inner rim from the outermost recording track on the second major surféce, SO as
to skip the third recording track and the fourth recording track, until reaching the

innermost recording track on the second major surface, said logical block addresses

then proceeding from the innermost rim on the first major surface towards the outer

g



fromthe next recording track on the outer rimside of the second recording
track on the first nmajor surface towards the outer rim until reaching the
outernost recording track on the first major surface, said |ogical block
addresses then proceeding towards the igner rimfromthe outernost
recording track on the second major surface, so as to skip the third

recording track _and t fourt.h recorndi racke..until_reachi t he

i nner nost relél%‘r & Kad ﬁspg%ﬁec(% zp%éraglggg%%ﬂrdﬂiegﬁogme;}tgé{e{ccgrgl?@ ?ogkl’ 33‘11 bl ock
addresses then proceedi n% fromthe ipnernbst Eimon t he Iirsﬁ maajl%li
surface towards t%ag‘ﬁ?@"‘r omfex“rmg step for reciprocally converting the physic ock

rimas far as_the recording track directly ahead of the first recaording
track, and addresseqangddiiedegicabpinskiaddersatschases ony ki pivskal blpck addeassesng

t he physical block addresses and the |ogical block addresses based on the
physi cal bl odkteatddbyssrkphyswabbloek addressadateqpiopstapandishisiiRbla ddicetsd byetilt i on
step and said table detected by said table detection step. 12. A

subst anti al | yabdie detestiapstelp.r ecor di ng medi um for recording i nformation
signals along a plurality of substantially concentric recording tracks
provi ded on azf iy sibstimiislly dBusshassl reostdigseeding: fopjerorditg frfomndtiverstefals

66

wherein the inprovenent resides in that associ ation of | ogical
bl ock addr esagmgladiatity 6LEBEGLAY skt %e frBci@ proFasEDE e firdl Ibeh
t he | ogi cal bl oCk "addrésses proceéd, in a recordable information aréa,

with a first sﬁﬁﬁ&r |d\WsdchAg ﬁrﬁtgr ﬁxfa@gh%}édﬁ %&eﬁﬂgﬁ ihggfcﬁ@fn\éﬁ%s@@s LTYRGE ”?St

recordi ng track and an outernbst recording trac first maj or

fg;‘; f‘ﬁiengs . ﬁe ng%sgggigﬁgggfgreg%cggm&k gB&%@sregstotsQﬁ UL Rfind kRks48hdde in a
sequence in which the logical block addresses proceed, in a recordable information
area, with a first recording track at a radially mid portion between an innermost
recording track and an outermost recording track on said first major surface as a
Io@cal starting point, towards the outer rim, until reaching the outermost recording
track on said first major surface, said logical block addresses then proceeding from the
outermost recording track on said second major surface towards the mnner rim side,
until reaching the innermost recording track on said second major surface, saidlogical
block addresses then proceeding from the innermost rim towards the outer rim of said
first major surface.

13. The recording medium according to claim 12 wherein said first major surface is
one of the upper or lower disc surface and said second major surface is the other disc

surface.



track on said first major surface, said |ogical block addresses then
proceeding fromthe outernost recording track on said second major surface
towards the inner rimside, wuntil reaching the innernost recording track
on sai d second mejor surface, said |ogiggl block addresses then proceeding
fromthe innernost rimtowards the outer rimof said first major surface.

13, Th X X ; _ . e e .
surtace | o Shier FEQLH ARBREELOANS T Balth 17 oMOESif oo @ rEeibh ISbroMRIell
surface is t

ther di .1, L. . . . ..
67 14. The TORGIMTETRENT OhT4d BERHTg PPiy ePAMFEd LIRS og B iSTE% ¥Bi on
is provided n.the i.nner,rimsi.de of sajd bggi.pnin oi nt apd wh in said
spare regi on®} 3T fReiohand s secqud regiop gy tg‘ﬁ o’éff?g 0{;3558%6&%“ F%ﬁ’i“gﬁig‘ﬁi E’f%g
order of assocjiation to saigial ogi (fgl EI ock addresses, in terns of physical
bl ock addr esa&dresses. saitarmeebpisHg! plosk irddrsases| b gridarcomingdkacks and degsal
cor r espondi ngl to the physical block addresses |ess unusable defective
regi ons, sai blotk addressegcomedpondigs iesdg physicd bigskaddressasdess npusbladsfeative
regions renmoved by said |ogical block addresses and said second region
bei ng used fmagiewsctuadfirstgegitvebeidg iest for suppignentingtbevisfegnedagieds vairhdwvedhe
use of the disc. 15. The recording nmedi um according to claim 14 wherein a

defect |ist bpkaldhspitdi®lodkelddtasens anll seidrseespbegdndeidpaised €or sS@hahgihy giecal
bl ock addresses and said |ogical block addresses and a second table

et 661 Ve Te0r one 2o bror GO L over 1o, the Taner To site. of oai c bogi nni ng

poi nt of thejsetns dldagdihh 3eddiaR debSrding & clBRh 98 wHerdiaGedFEct e holding the
relation of correspondence between said physical block addresses and said logical
block addresses. and a second table holding the relation of correspondence of
exchanging of the newly produced defective regions is recorded towards the inner rim
side of said beginning point of the recording track on the first major surface of the
recording medium, with the boundary between the region of the first table and the
region of the second table in the region recording said defect list being movable.
16. The recording medium according to claim 15 wherein the defect list is recorded
on the inner side of the innermost track and on the outer side of the outermost track
6f recordable information tracks in said information regions of the first and second
major surfaces of the recording medium.

17. The recording medium according to claim 15 wherein the defect list includes a

table at least containing the information on the manufacture of the recording medium



recording nmedium wth the boundary between the region of the first table
and the region of the second table in the region recording said defect

| i st being novable. 16. The recordi ng nmedi um according to claim15 wherein
the defect list is recorded on the inner side of the innernobst track and
on the outer side of the outernost trac of recordable information tracks

in said inf i reqj.ons I jor surfaces of the
recordi ng H%S&?gfr}% gtgf'lp%g{f’ﬁ)gl %fgé%}ﬁgk?ﬁégélér’%?‘grgn‘d%%gg‘%gﬁnfé 0 claim 15 wherein
e el e ThP S e e iR Sel g 15 RN £ e sl N OERL k. O

68 and the start posifion.of the first regiqon _and/or the secqnd regi on.

18. The reci?‘gﬁsiﬁg%f?éﬂf%ﬁ*?%%% egseIBTeCPEcMIE et EPAFNTERK R e SR o
table holding the information on the disc is recorded in the next.

recordi ng t re@eidhe sasendgeordingitipclang Heths aesingcousing greigon HigdrneImémiof t he
next recording track on the inner rimof the fourth recording track. 19.
A recor di ng/thefowthusiconiinppaciat us for recordi ng/ reproduci ng i nformation
signals for a substantially disc-shaped recording medi umfor recording

i nformati on H.guadcerding/oeigodughgapdaritys fof resohlit@ndpradidging information signals
concentricrrecording tracks provided on a first major surface and a second

maj or surf acfrkhebeehtialgofes-sbiped recording medifiinfolBédRdingi i8ftdhatie@dizdhbisneans
for reading out information signals from said recordi ng nmedi um

B eaaes T 1 Tt P e
recording  gurface and 2 second major surface thereof, comprising:
information signal readout means for reading out information signals from said
recording medium;
physical block address detection means for detecting the physical block
addresses from information signals read out by said readout means from the recording
medium;
table detection means for detecting a table holding the relation of
correspondence between logical block addresses and physical block addresses by
having reference to the physical block addresses detected by said physical block
address detection means, said table being provided in a recording track at a mid
portion between the innermost recording track and the cutermost recording track on

the first major surface and in a recording track at a mid portion between the innermost

recording track and the outermost recording track on the second major surface, in a



medi um tabl e detection neans for detecting a table holding the
relati on of correspondence between | ogical block addresses and physi cal

bl ock addresses by havi ng reference to the physical block addresses
detected by said physical block addregg detection neans, said table being
provided in a recording track at a md portion between the innernost
recordi ng t redebiel ibfeematiberrepish éfedit dieberdif@edednn, sdibaabler shtinm s
surface and in a recording track at a md portion between the innernost

recording thagdeedld tdiRicOsd QF MRS ogieslob R hddraisds N wiHich TRC QHcdTBhIOEk
surface, in a : 69 recordabl e

%Flirﬁgﬁ? hé”ééﬁ?&%ﬁ%@ﬁ‘é@ﬁ%ﬁ%‘ﬁ@%ﬁ Rk s, SEORab e foh EI%% Y
nf or mat 1 on s st e AUEHRAR R g0 oh s BERRERER Rfac i on

as the logical ,startin oint, unti]  reachipg.the outgernost, recoydi

rack on_ SarEdTIE e safesmos hepole Capi G oy TR RRLORCe] Hon
proceedi ng towards the inner, rimside fromthe qQuternmgst recording _track
on said sec@ﬁaﬁ"’ﬁﬁ?sd €3 RFICAEINS (P AIS the BICh G # eﬁ?ﬁg&wembre&pwgrack
on said second major surface, said |ogical block addresses then proceeding
fromthe i nfesknestsaid second magorfsprigee, wnjibreaghipg theannemmastisecorbnpreds ori m
and address converting neans for reciprocally converting the

physi cal bl ceid seedud enajes serfere; kaidl logicalablobk addresshsrtass grodsading foemtthe

physi cal bl ock addresses detected by said physical block address detection
means and sanderaist endef the tfest rhajos sirfacettawhrlsdit edter om; aedns.

address converting means for reciprocally converting the physical block
addresses and the logical block addresses based on the physical block addresses
detected by said physical block address detection means and said table detected by said
table detection means.
20. The recording/reproducing apparatus according to claim 19 wherein said
information signal readout means includes a pair of heads provided facing the first and
second major surfaces of the disc-shaped recording medium, said magnetic heads
facing each other with the disc-shaped recording medium in-between.
21. A recording/reproducing method for recording/reproducing information signals
for a substantially disc-shaped recording medium for recording information signals
along a plurality of substantially concentric recording tracks provided on a first major

surface and a second major surface thereof, comprising:
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20. The recording/reproduci ng apparatus according to claim 19 wherein
said information signal readout neans includes a pair of heads provided
facing the first and second major surfaces of the disc-shaped recording
medi um said magnetic heads facing eachgother with the disc-shaped
recordi ng nmedi umin-between. 21. A recording/reproducing nethod for

recor ding/ r epr oduginfighd AbAl (BRI RAJSIIRR!Sr rebing BuP ST ohAldnél st safaaped
recordi ng medi um for recording I nformtion S|gﬁals along a plurality of

substanti al | %c%?cﬂﬁ%ﬁ‘feﬁ&ﬁn'r ecording tracks provided on a first major
surface and a seco maj or surface thereof, conprising:

70 a information .signal_ readout step for.reading out i.nforpmation
signals from sai o p&%%ﬁldbﬁﬁgn@ﬁfﬁ] detection stgpp@%(ﬁ:geé:]tiﬂgl %’8 kpfg{a%fﬁg:bi“?‘
detection step,for detecting the physical b]ock, addresses frgminformation
si gnal s r ead28HEsYy 8159@'3%?&95&31&9%&%3&# L’lﬁémf‘iéﬁf&c‘j’éﬁ ﬁ@p%}%ﬁmﬁecordmg a
tabl e detection step for detecting a table holding the relation of
corresponden@“@dﬁé@;\/\een | ogi cal bl ock addresses and physical bl ock addresses
by having reference to the physical block addresses detected by said
physical block atldiables ddtectioni stapsfap detesitidgt abtablddiohdingr thei deldtiom af
recording track at a md portion between the innernost recording track and

t he out er nostorrespondemg batevedn dogitdlebléik sddressrf @and phytiagieblacid addreases by
recording track at a md portion between the innernost recording track and

t he out er nosthaviagaefbreiget toagdk physichbblek arddrazsgsodetsdted dgesaid physicdl dslocidabl e

information region of said recording nedium said table stating the
address detection step, said table being provided in a recording track at a mid portion
between the innermost recording track and the outermost recording track on the first
major surface and in a recording track at a mid portion between the innermost
recording track and the outermost recording track on the second major surface, in a
recordable information region of said recording medium, said table stating the
proceeding sequence of the logical block addresses in which the logical block
addresses proceed towards an outer rim, in the recordable information area in said
recording medium, with the radially mid portion as the logical starting point, until
reaching the outermost recording track on said first major surface, said logical block
addresses then proceeding towards the inner rim side from the outermost recording
track on said second major surface, until reaching the innermost recording track on

said second major surface, said logical block addresses then proceeding from the

innermost rim of the first major surface towards the outer nm; and

gy
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proceedi ng sequence of the |ogical block addresses in which the | ogical

bl ock addresses proceed towards an outer rim in the recordable
information area in said recording nedium wth the radially md portion
as the logical starting point, until reaching the outernost recording
track on said first major surface, said Thgical block addresses then

proceeding t owar dgy LiagrdsaNBhvEikifl q?f&fﬁaadrsre IQUEGHERHe HREBRAIAN bibiRCk

on said second M) or surrace, reac |nner nost cordl ng track

rom the "1 nadyRoge gt JdafaL b@“%fib%%k%?"%%?%c TSRS e Rer T

Sonverting sCsteorsby s i plock aﬂéfs?stqeﬁ@gct@ﬁétwé sei tehle B #id o

and the Ioglcg? bl ock addresses based on the physical bl ock addresses
detected by $ahlgdplegEPRaICPhl ock address detection step and said table
detected by said table detection step.
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