; €3e5-5*dJIX6T- TITLE OF THE | NVENTI ON OPTI CAL DI SK HI GH SPEED
REPLAY! NG RECORDI NG APPARATUS BACKGROUND COF THE | NVENTION 5 Field of the

| nvention The present inventionr opti cal disk high-speed

repl ayi ng/ recordi ng appar at us wh:m ﬂﬂ"@ﬁﬂl&%ﬂ’m n optical disk at a speed

hi gher than a normal replay spee data rec m opti cal
di sk, and records the read data on a TE“VW|table/reMW|ﬂmmmmmm lmmmu di sk.
More specifically,the present invention relates to a high-spees

repl ayi ng/ recordin Eie:glpar atus which replays an optical disk at a replay

speed suitabte %or NTI&N di sk. 15 Description of the Background Art
In recent years , there have been devel opnents of tlcal dISk hi speed
repl ayi ng/ r ecor di né)Pé[HMrla'P{%fééﬂ@ﬁpé;BﬁgDcﬁERIeﬁ%Td\lﬁf Ig]é[bs
various types of optical disks typified by CDs and DVDs at a speed hlgher
than the original replay 20 speed and, also recording the reproduced data
on another witable/rewitable optical disk. The operation of a typical
exanpl e OBAGKGRQIPND (2 THE KNVEJIT-IOMeed repl ayi ng/ recordi ng apparatuses in
which a CD is used as a recording source optical disk and an MD is used as
a 25 Wit albflieldewti tthiel Engphtiah disk is briefly described below. The 1
CD having recorded thereon music or non-nusic data is rotated at a speed
hi gher than the norml peedayt speedntioe redatded that ani orthemalr edikk n
units smaller than tracks . The read data is then witten in the MDin

pr edet er na gt sl dephaying trécaal indapeiasatuswali bR rephagysraassh tigcaii t s or
tricks, or CDs). Managenent information regarding this witten data is

witten idisk dtQC spelddetiidindnt ehah L£ooireal teplLa speednfolVbeadiagadyta
achi eving conpletion of recording of the data reproduced fromthe CD onto

the MD. ThecdEd@yesenthde Ndwf itadl ani sk | tdeD rerdiiss theOGxddll adn ich a

heyeinafter yeferred to as UTOC informati on. The UTOC i nformati on can be

Wit t1@n/ ree 48 B8 P8 SR o dh i L8 ¥k AT @R re specifically, thepresent
invention relates to a high-speed replaying/recording apparatus

which replays an optical disk at a replay speed suitable for the

optical disk.

15 Description of the Background Art
In recent years, there have been developments of optical
disk high-speed replaying/recording apparatuses capable of
reproducing data recorded on various types of optical disks
typified by CDs and DVDs at a speed higher than the original replay
20 speed and, also recording the reproduced data on another
writable/rewritable optical disk.
The operation of a typical example of the optical disk
high-speed replaying/recording apparatuses in which a CD is used
as a recording source optical disk and an MD is used as a

25 writable/rewritable optical disk isbriefly described below. The



in accordance with the data witing state. On the other hand, as is well
known, TOC (Table of Content) information cannot be arbitrarily witten or
rewitten by users in a TOC area provided 15 on a read-only optical disk,
such as a CD. In the optical disk high-speed replaying/recordi ng apparat us
( data is read froma recording source optical disk ( CD) by rotating the
di sk at a high speed obtained by increasing a normal replay speed

several -fold. Therefore , in sone cases , the recorded 20 data cannot be
correctly read fromthe CD due to replay inhibiting factors negligi bl e at
nor mal repP HAVINERegerded heRL oy USACeOF INARS MBS i fBE AutS 6ﬁt6fceah%t CD;
secondly, insertion accuracy; thirdly, circuit noise; and |astl

conbi nat i ®nP A tHeder EhaBetremagnaljderlaxnfveche 5'6¥er€€FP§dPéc‘iﬂ"%ﬁad in
the MD. In 25 such cases, even though the user desires high-speed 2

repl ayi ngi$ ddwndiragd imandggl ayakeedhamstracke. r ddwcegaddatspecther which
data can be correctly read fromthe CD in order to record the data on the
wr it abl e/ velrtempire tbet MRaln dirgideteymined reodrdieg aovtes (dpltaybledkditi ng
factors , physical 5 defectives of the medium such as surface flaws or
def or rfat | smabier hiehalD, readinptunifd wandedchg,t be €Bplay speed itself
However, as the rotational speed, that is, the replay speed, of the CDis
| ower, the degree Managenent dnfoegationgeystriddialg thadiwgl theradaspti<al
pickup is lower, and therefore data reading is inproved 10 nore. Al so,

posi ti onakracten dtya URah (8seacTal e pfoContert } iayeandbfidtee @D, théhebyD
drive, is not influenced by the replay speed itself . However, as the

r ot at i onadclspeein@toimbteCohof peeordihg ceghedaifa c&phgdsced fpom thenal
rel ati on between the optical pickup and a pit caused by errors in

posi ti onatD &ty &Ry MB. | PR maRfderiédn t igifiralad idat @r 1 £66h Nith ithisNpreyed
nore. Furthernore, electrical inhibiting factors, such as circuit noise,

are hasi catdy iWthdrdinsgead rByerfear ebais anidc spERA Rt ildhe CBhe buto@r e

influenced by the replay speed as el ectrical processing. That is, as the
replay spgefoimat Eloan Bl WeNeeenPleNPi LR IBy URIHELin 2RE BP0t her&f ore

data reproduction is inproved nore. In the above various replay inhibiting
factors, il€iccordance with the data writing state. On the other hand,
as is well known, TOC (Table of Content) information cannot be
arbitrarily written or rewritten by users in a TOC area provided
15 on a read-only optical disk, such as a CD.

In the optical disk high-speed replaying/recording
apparatus, data is read from a recording source optical disk (CD)
by rotating the disk at a high speed obtained by increasing a normal
replay speed several-fold. Therefore, in some cases, the recorded

20 data cannot be correctly read from the CD due to replay inhibiting
factors negligible at normal replay, such as, firstly, surface
flaws or deformation of the CD; secondly, insertion accuracy;
thirdly, circuit noise; and lastly combinations of those.

Consequently, data cannot be correctly recorded in the MD. 1In

25 such cases, even though the user desires high-speed



inability to normally reproduce the recorded data fromthe CD at high speed
replay is a direct reason for the inability to normally record the data on
the MD. Therefore, whatever the true reason 25 for trouble in data
reproduction is ( the optical disk high-speed 3 repl aYin g/re ~.d.i f
reduci ng the r sgapparatus is str the CD fr a reCOV tatxnal speed, uetured
s as toto arid the erY to nrmthat is, the ke anmeasure h recrding the r dl
reprdueti h replay speed, reC The CD) vvhi ch epx duced data o of the reerded

da of Vel t ~ xs ah exa control
So xcal  dFERIETENGAfORHI G E0e Rt Ere st Pasd pos medtnad the FReRAr der
~~V (Cbhsta cribed | p speed is hlqyer c xtinis at the xn_velocity is coast
nt hxneaf#t 6EfhatlataCBUPEITIREE L pared Maththe & 18roF i8R SodeeCeFd X
~ hdt xd a o f disks other than t e. A so' depend . where the read atxona
such as aﬁ@?“ﬂ¢ﬁﬂ~QP\&#¢(ﬂEﬂQﬁh&ﬂjﬁ?Wﬂ%i@?}ﬁe§P61E§%tthks ~or ~st ant An
“constant Ax~9u.~ tatxos Contxl s f the optical Veloci tYJ gul ar V el oCx
tYJ sc ar Vezoci t¥haichs ChEivhs adoy eyrard ay inhiduiHaino) £ deber saainPky®ical speed
of th There fore d a ZCyV ~zo z~AV ~zohe ' a ns ,depehdin a optjcal disk d
th repd aydeheetives @f ttdest Meddam, psuchlagy sirfidee fdadsr erndefevmaticn xed
and the rotationa sane r disk Can be rt play position of relatin. Ruth z to
epl aY speefl thelCxaceade ao tainlf Fdagrcahby pheadpldiyskpeed ixseld .calddwerdmef i xn
ever. the abve co eat speed even WK the s plaYin9/recrdin that the o ntrl
schenes aas tthe trbéapéedairspeed ndihad appatlet oreplaysspeed| eaff tdies€Dhisi m | ar
wa~'tzn9 until re speed) when red uCtured to reduce igh' Speed As adxng f
t he re di hgwexinnthebdegrebeof eiplhaib irteiltina ¥egaddindesiixi dreld reladMagCoy ~aed dat a
is adWthereby position. t eCrdlag apparat ~ xn the optical xnprved. he
rtati onaxoptisalerekiliph@solswvek, kirththpeefoPeathtd ddadipigxea Dmpheved
read/repl 1 disk is vaxied aY even with the sane replay speed. Therefore,
i nfl u@nceakord. t A sahopesibiefal efdAiradi)i Buthngs faatduiaeyabe vagéeeion
depending on the read/replay position. For exanple, consider a case where
there is @ daledcbeph HCIOD0Arias] ofs elotailbl hensedi e the rBplagtipded
direction of the optical disk. In this case, when high-speed

repl ayi no{ ¢ £€0¢ di BidwleveREl 4 HtHRIratafi S0AI5 spBed' &PItde apead 1odaka the
reproduction can be successfully nmade in the outer rim but can be fail ed

in the i ni€drdd BF cBanyeSa NS St idniH 1 RETAPIéh béhﬁeéﬁl@h@)bﬂtrl@él' id¥eug act or
can be varied in size, and also can be located" 10 in various places.

Ther ef or ap @ SYd4eBaliab b d159RIr 18! pés SHEGRM %c’&fraQ% GPh BYef AN RECUr
during hi gh-spéed replaying/recording. In the optical disk high-speed

repl gyl “%H&C&@E@Sa%&% LAl UG 1 LYRPYotddRok8e RAAHGhAY el SctLAch AN

r epr oduced
inhibiting factors, such as circuit noise, are basically not

influenced by the rotational speed of the CD, but are influenced

by the replay speed as electrical processing. That is, as the

replay speed is lower, influences of noise are smaller, and
20 therefore data reproduction is improved more.

In the above various replay inhibiting factors, the
inability to normally reproduce the recorded data from the CD at
high speed replay is a direct reason for the inability to normally
record the data on the MD. Therefore, whatever the true reason

25 for trouble in data reproduction is, the optical disk high-speed



25

fromthe CD, the data is actually recorded on the MD in sequence, 15 and
its UTCC information is witten in units of tracks or CDs, thereby
conpleting recording on the MD. Therefore, if reproduction defects occur in
the course of recordifigdata on the MD, depending on the tinmng of witing
the UTOC i nformation, de e@tgi/Vecg a may be recorded on the MD at least in
units of tracks 20 ®f .. In tha l’lﬁaeqepari nconveni ences may occur
dependi ng on the type of tcﬁégragzé)rded def ectbuse: a or the location of the
def ective data, suéhe%%hat t he (ﬁttatng]g has beeWQtea@dfromthe CD and
then recorded on the MD t@hnate e read in ufbepqof , tracks dglof-@:)sofa}én or der
to prevent such i@agnygni ences Veny tfcpél owi ng 25 Wbiatsqrse IS requifr ‘Ei.amEQgL
is , when replaay abnor Pireycd}cﬁlcurs at 5%tmal rrg?d posi ti éth@ h_%d’le | ay Te
speed is r eduded stepwise to a ié’ppltggri ate rep 59‘1@@@&9] whi ch alf W8Peeq
normal replay at that readT@éﬁs&,ti on, anﬂeﬁlttmh&%ga reprodB€ttnen,.| s © 0
restarted at therg uqcﬂed hi gh- %’peagicrep_l ay spe datgfhg repl ay sp%Weatdgthe
time of restarting 'D@hgggged r epl af/’i Ag/ agcqr di ng- i P o’b’!eaimpd by a,
reducing a predegggni ned spe Hefopﬂlé he origi ﬁ§?mp@@1g speed dt the tine
of starting hi gh-sp%je’él')r eghgxi ng/ T ecotdidug, I n this s séhetggg repl ay speed
at the tinme of i@es"g’arti ng 1S Pksgi pafter ré?’erllsedznbg as are u%‘éﬁ-de%p‘,%aé
speed. 10 However, d9feargad. data unfd% the be r epr odute8Lut (bhe new y- bbed
appropriate regyced replay sBeeg:from the réﬁﬂirpﬁéi i on wher e“‘i@pita)t.
abnormal ity occur rdeélsaﬁeg di fferent 1 HSr@pltg ing an ?Jefc}oligi@ condi t 1'8fer
fromoth da&@tgni ts thé’terhamﬁpé)lgen alrea é#m@} nd recor tap+t he MD.
Therefore, consi Fé&m&)éri n the reco%d'iiﬁ data will ’B’Bsciidgadvant ageous'lfhﬁt
lost. In or dg_ris%g pr everﬁl"‘sﬂrdb.di sadvant a%é%ﬁ,seawﬁead posi t’iU#fJfer whi ch
data reproducti Oi:aefr}gét arted ‘atidbe, ygduced repPay tpeed has to bEPHmKK
by a predet gy_zn}éned nu fn¢heread data uﬁf-‘@@i;ﬁggmthe posi ?ﬂqvbyﬂe.re repl ay
abnormal ity ocluas efl.»,20 That T's Varg,js practl C3|bhe ni ngl ess t'@aregord
each read g¢ata unit al néCemgt he MD fof %tqgﬂcti on. Insgt%édheb(y recordi ng
aplurality @Ftﬁaaqngata uni tsa’HnAtngglND in accé’r%a*mggsto pr edet #ttdicagd
rules, a npani ngf ul Pé@ev@]‘zorecord ats Wsid,, chemesar
OCity,) “Ity) sop Tty) s € Useq
15 Scheme‘ €me .

Speeg of ¢ Therefor
he opti, e
al



is formed on the MD, and is utilized by users. In one exanple 25 where the
CD contains nmusic tracks ( a predeterm ned nunber of read 6 data units
are sequentially recorded on the MD in accordance with predeterm ned rul es,
t hereby conpleting a piece of track data corresponding to one track. In
anot her exanpl e where the CD contains conputer data, a predeterm ned nunber
of read data units 5 are sequentially recorded on the MD in accordance with
predeterm ned rul es, thereby conpleting a piece of sector data. A

coll ection of such pieces of sector data forns a file. However, the read
dat a uni t¥ith Hhe sépeonaptay Araate ndWryefetnd Hpptephaet €fr ERacPYepl ay
speed fromthe read position 10 where replay abnormality occurred are

di f f er ent three epebdaviginhdbi béng dfagtesadiareovariiedmistieadiggt ®runthss t hat
have been already read and recorded on the MD. Therefore, consistency in

t he recodeeadatrerldy Iposd tdiosadvien agampsiey Fossid€om aqsenwherefthrateer
recordi ng such read data units of inconsistency to forma piece 15 of track
dat a on tihe &/Diatanoiprmeketiitonpdegitioire offo ar epifdunesiver et thefiadhied on
fromthe track data. In order to prevent such inconsistency in the record
dat a uni téirecepsrodlitige icptriestlardiak .at Ihhéhteduasd, repéayhsygeethbdrnd goi ng
back to the read start position of the recorded data unit 20 (track, file)
t o whi ch téeldehty dadcondiing baperd orepdcdit atdais idafteeepl helspeed , .datwmt i s
the read data unit that has been already reproduced at the original

hi gh- speetepeddwyt Sqite@dnhBe $@cdes ¢ Alndaaldey ihepio ittt waker bat fdat ent
condi ti ons. However, as described above, the replay inhibiting 25 factor
can be vapé gdillBasinzehe aRbed!1sion Can viee vSiLd Flr¢aerAbse [ thePt@Fesy
Therefore, a sudden halt to replay or a sudden start of replay can occur at

hi gh- speeghi 86 e Faceee dandbe karabhein Wi@ds an8Velsoviiem BedibEpaad:

replay is started at a newl y-set reduced replay speed, defects nmay occur

bef ong t hey %&&ba&icf%dﬁs O TRBEEHYEE] ANsREAtN AR £6 @ epBaY Sk HHddIEH t er
nerely several read data units are reproduced fromthe read position where

ggfgg?gcgﬁgikg?ff%ﬁlﬁ%Hhrc?&urAau%!i!ﬁB,hfdrﬁ-%ﬂ%’étd PEF YA ERG PRe Mrd B
In the optical disk high-speed replaying/recording

apparatus, every time the recorded data is read and reproduced
from the CD, the data is actually recorded on the MD in sequence,

15 and its UTOC information is written in units of tracks or CDs,
thereby completing recording on the MD. Therefore, if
reproduction defects occur in the course of recording data on the

MD, depending on the timing of writing the UTOC information,
defective data may be recorded on the MD at least in units of tracks

20 or CDs. 1In that case, inconveniences may occur depending on the
type of the recorded defective data or the location of the defective
data, such as that the data which has been read from the CD and
then recorded on the MD cannot be read in units of tracks or CDs.

In order to prevent such inconveniences, the following

25 measure is required. That is, when replay abnormality occurs at



the reduced replay speed woul d i ncrease usel ess work | oads of 10
redundant |y reproducing the already-reproduced data unit. These increased
work | oads significantly inpair the high-speed replaying/recoding function,
at which the optical disk high-speed replaying/recording apparatus is
originally ainmed. In worst cases, it takes nore tine conpared with a case
of 15 replaying/recording the CD at its original normal speed. SUVWARY OF
THE | NVENTI ON Therefore, an object of the present invention is to provide
an optical disk high-speed replaying/recordi ng apparatus 20 which reads and
reproduces #afd pesadtded.oithan reptliayalsngiesk i redipwad HHigpwrse Han athe
normal replay speed of the optical disk, and records the reproduced data on
a witabl appeepriatd gepavcabeed sthisbcaplovefrepnale rént ay caiusbd thyead
reproduction defects. The present invention has the followng features to
25 att ai npohet b e@ndrenen gledth abpredu8tioAnisagpethrvedidie theesadiuced
invention is directed to an optical disk high-speed repl aying/recording
appar at ushiih espeedhtdepldy epeadf i ritie oepiapbpdedkthme Nigna @ pesleart freg eon
digital data in first units to be reproduced at a first replay speed as

bei ng 55 ahh@h M@pesdplrayp Inyded,/ reberdiggt alsdadwtainsecoyd wadhsisgald er
than the first units at a second replay speed higher than the first repl ay
speed, W pi&getdEmiea sjRE@Eroh theObr iy Ohd Blrdiatay isperdMaitt alé et Hacond
optical disk, and then records the first units in the second optical di sk,

t he appargf WxdrtGngdhngh-3Peda fidistayigaf) rédiorddngl.i t yn daiiy BeRkBY Gacti on
for determning a quality of the read second units of digital data; and a
first re-fegphytadd 2N ther tife r A0 dhardioly dat aereRahEeart Ratet ey
quality of the second units of digital data 15 is low, the first units of
digital dgbaad g theq SOty spRleg@ third replay speed obtained by
subtracting a first predeterm ned speed fromthe second replay speed. These

and qigher obj ects, JRANTES thaSpPELESeAE FIMANLR0SS Qtapgrbaueéﬁ_sfgtthe
invention will become nore apparent from20 the followng detailed

R N T s T R T T
di agram 'vlvljlé!l.sé G:%Hl%g él})ﬁ“oﬂﬂiﬂp%@ziﬁged are different in replaying and
recording conditions from other data units that have been already
read and recorded on theMD. Therefore, consistency in the recoded

15 data will be disadvantageously lost. In order to prevent such
disadvantages, a read position from which data reproduction is
restarted at the reduced replay speed has to be back by a
predetermined number of read data units from the position where
replay abnormality occurred.

20 That is, it is practically meaningless to record each
read data unit alone on the MD for reproduction. Instead, by
recording a plurality of read data units on the MD in accordance
to predetermined rules, a meaningful piece of record data unit
is formed on the MD, and is utilized by users. In one example

25 where the CD contains music tracks, a predetermined number of read



25 of an optical disk high-speed replaying/recording apparatus 9

according to a first enbodi nent of the present invention; FIG. 2 is a flow
chart show ng the operation of the optical disk high-speed

repl ayi ng/ recordi ng apparatus illustrated in FIG 1; 5 FIG 3 is a block
diagramillustrating the configuration of an optical disk high-speed

repl ayi ng/ recordi ng apparatus according to a second enbodi nent of the
present invention; FIG. 4 is a flow chart showi ng the operation of the
opti cal disk high-speed replaying/recording apparatus illustrated in 10
FIG 3; FAgtamnifsaare|qamandti; ym@cgé%@gmi AP Eragsiardgmcg vethtion
bet ween an unstabl e hi gh-speed replay area and an outer-rim stable

hi gh- speedredetaymined rwlem optdrsdly diogileftigovasphege, of5tFack @ats an
illustration for describing an exanple of a relation between an unstabl e

hi gh- speedoreptpgndiza tmdome tnaek-riIn séadtleeni epampbedwiepd ayhar@d in an
optical disk of CAV schene; FIG 7 is an illustration for describing an
exanpl e oto2Pains eloaipuderadaia, anpredereimimest abinbehicghrepéethtracphiys ar ea,
an unstabl e hi gh-speed replay area, and an outer-rinstabl e high-speed

repl ayp areaei nsequeaptialkily direlcoaidedCLyns ctiesre;MandioFl @GccBridanaa  with
illustration for describing an exanple of a relation anong an inner-rim

st abl e hi pheapeethingd anlascathaneBd ¢onggladimdagpi speast septay asiea, and
an outer-rinstabl e high-speed 10 replay area in an optical disk of ZCAV

scherme. DESERL Pd¢€Db R HiudRE YD JEVBAtVENGStaFEbsinseabedigpnt) 5 Wth
reference to FIGS. 1 and 2, an optical disk high-speed replaying/recording

appar at us accor di ngidwever, ittle eghadaaratunitd e Weeseplrodi¥eat heNths
descri bed bel ow. As
newly-foundappropriatereducedreplayspeedfromthereadposition
10 where replay abnormality occurred are different in replaying and
recording conditions from other data units that have been already
read and recorded on the MD. Therefore, consistency in the recoded
data will be disadvantageously lost. Consequently, further
recording such read data units of inconsistency to form a piece
15 of track data on the MD cannot make it possible to reproduce correct
information from the track data.

In order to prevent such inconsistency in the record
data units, reproducing is restarted at the reduced replay speed
by going back to the read start position of the recorded data unit

20 (track, file) to which the read data unit having reproduction
defects belongs. That is, the read data unit that has been already
reproduced at the original high-speed replay speed has to be
redundantly reproduced under different conditions.

However, as described above, the replay inhibiting

25 factor can be varied in size, and also can be located in various



illustrated in FIG 1, an optical disk high-speed replaying/recording
apparatus HSCl broadly includes a conbination 10 drive 130 , a read data
detector 200 , an MD drive 230 , an operation controller 300a, and a

di splay unit 400. Also, the optical disk high-speed repl aying/recording
apparatus HSC1l includes a read signal processing unit for performng
various processes on signals read fromthe conbination drive 130 and the MD
drive 230 to generate 15 audio signals , video ( or conputer data for
output to a | oudspeaker a nonitor ( or another recordi ng apparatus .

However ,P$@€RSa rwFefiogifal aptetdarsibag tuhptrerlaiboraar eaddame s¢arthef
present invention, and therefore is not described herein or illustrated in
t he draw AgBlapocaneogeshl aly gh-uwed sremrlaydmnayine oomddagur elin byther
light-emtting nmeans ( such as a vacuum fluorescent display, for optically
pr esent i ngoras oeneniwbien sigih speegirepearyat $ shanbdé adfa nénel ppi¢ taeédudcadk

hi gh- speed repl ayi ng/ recordi ng apparatus HSCL to users. The operation
control | erefl8n ispexdnnedétects tay 26ccunbibefioren thevechipletibhe & drive
230 , the above-nentioned read 11  signal processing unit ( not shown ) (
and t e drepreguctidn 6@0tise easit'e wordrdlintihe afittdr me PPEY atdvairadf rédd
optical disk high-speed replaying/recordi ng apparatus HSCl. The conbi nati on
drive 130datalundes aate temsddumedl Hipdm €hé readipds idriioewiéZs rapdodwet Syst em
controller 134, a replay speed switching unit 136) and an optical disk
control | edefdetot &@cw@sreddDC' in FIG 1) 138. In the optical disk drive
132, various types of optical disk nmedia can be inserted. Wth an opti cal

nedi um bei ng i nser tadsuche epéicant HcdurdleneRsld? readudeeadedveatar 10
therefromfor output to the optical disk controller 138. The optical disk

drive 132th&cté@iesed rBrpsy fseddet@etiiangnbheabkpaseiebewbpreidsds opt i cal

di sk. Based on the detection results, the inserted optical disk is

recogny Zefe @sndh ity FeprafulPhl tile £ Sdadlf Mpr AU RIPANFA 19140 thgeglet ect ed
type of the optical disk. 15 In this specification, for convenience in

descri pti pfer&hdd@r RIrdr nba8sar 814586 e ) f figfenle ORhbCah 1 G SKSeeq That

is , the optical disk drive 132 in%llﬁudes opff&f cz:iLI p% sk pflayeréel%y%???ed by a

CD replaying/recoding function, at which the optical disk high-speed
replaying/recording apparatus is originally aimed. In worst

cases, it takes more time compared with a case of

15 replaying/recording the CD at its original normal speed.

SUMMARY OF THE INVENTION
Therefore, an object of the present invention is to
provide an optical disk high-speed replaying/recording apparatus
20 which reads and reproduces data recorded on an optical disk at
a speed higher than the normal replay speed of the optical disk,
and records the reproduced data on a writable/rewritable optical
disk except defective data caused by reproduction defects.
The present invention has the following features to

25 attain the object mentioned above.



drive 132_1, a DVD drive 132_2, a VCD drive 132_3, and an MP3 drive 132 4.
20 The CD dr|ve 132 1 reads nusic data or digital data typified by conputer
prograns fromthe inserted CD for output as CD data Scd. The DVD drive
132_2 reproduces MPEG data Sdv froma DVD for output . The VCD drive 132_3
reproduces an audio signal froma video CD for output as a video CD audio
signal Svd. The 25 MP3 drive 132_4 reproduces audio data froman MP3 file
recorded 12 on the optical disk for output as an MP3 audio signal Snp.

The drive systemcontroller 134 is connected to the optical disk drive 132
for mutual |y exchani merecdorisi ihei predent el tiodn sigdirested tonarol | i ng
the operation of the optical disk drive 132 , 5 and further detecting the
type of thetodpalddlskdiisgh-ispeedieabliaying regoirddingdipranftivseviizsh raaés MD
drive 230 includes an MD systemcontroller 230-1 and a witing/reading unit
230_3. ThérMd arfiuest23Q tgeilhdisknghvites e omadwsd ftdrerdony idngisal Matad

ot her rel ated conponents. These 10 neans and conponents are, however, not a
feat ure ofintficrgr esdnts toventreprodanddt abreffarestarephay shesat iakeble ey ei n.
The MD drive 230 wites, in the MD, the CD data Scd that has been read from
the CB repicethaedepliay tpeadsurhd icddiinalt Bataohiiswdorah vaiitgesad01éhr ough
the read data detector 200 , or reads data witten 15 in the MD . The M
syst em coghan!they f 286t tinGeBld10h Sedrid Hgp 1 £pdipee diel JigeHahtHeheirst
witing/reading unit 230_3 on a witable/rewitable optical disk 230_5.
This contgep1ag Heeed, GiriafedVndr rvaaskaéendi @mets SMP andidatoghtaain on
drive state signal SMc. 20 The operation controller 300a preferably

includes g Mﬂf&mreeeeb@shagoﬁuméaﬁatis&nda@d e eee8RlE MRS 133Q. ulies user
operates the renote controller 330 to give an instruction to the opti cal

di sk hi ghsgpegd s&pbRy S #&LOHidKg %&%ahibﬁiaﬂﬁgllnlhﬁhlh the renote
controller 330 emits a renote control signal SR 25 in accordance wth

user';g operations. Jhe;lighieh@CRLYANGuE] ity Hd A digfp ¥&S: 1die F&pot e
control signal SR emtted fromthe renote controller 330 to output a user

oper at i ong éfgﬁﬂ?% raeggggagggof &'$8hdSsQB6hAt LP AL dﬂ‘hﬁ@akgﬂaﬁﬁgg{}]e

operation contr Based on t e user instruction~sign
suppl i ed physthe

a first re-reading section for re-reading, upon

determination that the quality of the second units of digital data

15 is low, the first units of digital data in the second units at

a third replay speed obtained by subtracting a first predetermined
speed from the second replay speed.

These and other objects, features, aspects and

advantages of the present invention will become more apparent from

20 the following detailed description of the present invention when

taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. lisablockdiagramillustrating the configuration

25 of an optical disk high-speed replaying/recording apparatus



i ght-receiving unit 320, the operation controller 330 a generates a

conbi nation drive control signal SOc for controlling the operation of the
conbi nation drive 130 fox output to the drive systemcontroller 134. Based
on the conbination drive control 10 signal SOc,the drive systemcontroller
134 generates a conbination drive control signal SCc for controlling the
optical disk drive 132 . The drive systemcontroller 134, on the other
hand, generates a conbi nation drive state signal SM including nmedium
|dent|f|cat|on informati on representing the type of the optical disk

i nserted a5CoFA¥ME tohtd dEITd ﬁmbd’tdllv‘@n%SQfaﬁBel RF6FRAEI BAVEBbLANt he state
of operation of the conbination drive 130, and then outputs the generated
signal to the oper athiCn? E®Athlom drardoghow e e oRerAé 108 &F theseR tigdlon
signal SU, the conbination drive state signal SMc, a reading/reproducing
state si ghbsk Spigh2¢pead rérlafingxecanding sﬁ@mﬂaismnllhesmﬁémal idon
controll er 300a generates an MD control signal SCmfor controlling the
operati onFB&.the MD drive 230 for output to the MD drive 230. In the
present enbodi nent , the optical disk high-speed replaying/recording
appar & us HSC1l preffaiGabs ysuskebock @Dagsam id3 usdcartdngg heoconei gptatciadn di sk
and an MD (witable/rewitable 14 optical disk 230_5) as a recording
destinat iefi apt opalicdilsldisks widhr HBeddroembhyinig / ddmymetiore, amkm:ahus/e
system control l er 134 generates a rotational speed instruction signal Srn
i ndi cati véc@dra@ingtiat isdrsEconge ethbodineapondi et présent epheen tspaed
designated 5 by the conbination drive control signal SCc supplied by the
operation control | e163008s adndwidIRix tosHpeiisg the ogepat abRALIH@Wtidl to t he
replay speed switching unit 136. In accordance with the type of the
rotation @D relgncdwsey (£Ephay HdMedrdiN) appd¥eatild Vel Bystreibe@o i ol | er
134 generates a rotational speed 10 instruction signal Srn for rotation at
the nepl ayrgpepd designated by the user. Based on the rotational speed

i nstruction si gnal Srn, the replay speed switching unit 136 causes the CD

drive 132_1 to per ffqhm 6 Of A0 Bhs BrSPESH f%@&é§@9£'\§’iﬂ? atrpekQﬁpiéRliay
speed 15 designated by the user. That is, the rotation speed a.s changed

a relation between an unstable high-speed replay area and an
outer-rim stable high-speed replay area in an optical disk of CLV
scheme;

15 FIG. 6 is an illustration for describing an example of
a relation between an unstable high-speed replay area and an
inner-rim stable high-speed replay area in an optical disk of CAV
scheme;

FIG. 7 is an illustration for describing an example of

20 a relation among an inner-rim stable high-speed replay area, an
unstablehigh-speedreplayarea, andanouter-rimstablehigh-speed
replay area in an optical disk of ZCLV scheme; and

FIG. 8 is an illustration for describing an example of
a relation among an inner-rim stable high-speed replay area, an

25 unstablehigh-speedreplayarea, andanouter-rimstablehigh-speed

10



depending on a position in the dianeter direction so that a |linear

vel ocity, which represents a speed of reading data, at a read position is
equal to the replay speed designated by the user. The replay speed
switching unit 136 generates a reading speed 20 signal Srs indicative of a
speed of reading data fromthe CD, and then outputs the generated signal
Srs to the optical disk controller 138. Based on the readi ng speed signal
Srs ( the optical disk controller 138 retrieves, fromthe CD data Scd
supplied by the 25 CD drive 132 _1, audio data ( or conputer content data )
Sad and aréslay sygr&ote aESUDHWrC%'lut%@tk o ZRé&Vr eghemata detector 200 . Note
that al though the data output fromthe optical disk controller 138 varies
depending on the type of the recording source optical disk, what is
basically output is content data and managenent data 5 corresponding to the
audi o dat RESRI KON H' StHE JUUE' ESRED EMBOBIMENEBY, in the case of a CD. In
this sense, the audio data Sad and the sub code Ssb retrieved fromthe CD
data Scd are herei ndfitmyt repfbedieeéntt as content data Sad and content
managenent data Ssb, respectively, as required. 10 Based on the content
data Sad and the caniigntredemgerentoda&8rasSsh, dme eeaandaipet ideilecd gk 200
generates a replay state signal Sjr indicative of whether

r eadi ng/ repgiocsisé ey mp1die miptredor@inighepplraguboasabriiper toraesirsand t hen
outputs the generated signal Sjr to the operation controller 300a. 15 Based
on the usefbéodiiérict oONtREgRAesSHL lihTenpabat iGN deyiri¥d@Erneitia f ugd her
replays the CDinserted in the CD drive 132 1 at an N-fold normal replay
speed (N iFl@dtmitdd rany popisive munbah ) SPtAsal o @aexe theg lﬁﬂ%ﬁ@&d‘ced
data to be recorded on the MD. Also, based on the above-describ user

i nstruct i%bﬂ&yﬁiﬁ@coﬁdirﬁd‘@p&@f@&d@ﬁS@ﬂbﬂbhﬁi?ritx@tlﬁd%'sgf@&mlﬂ\@atf&d the

MD drive state signal SMm the operation controller 300a generates an

oper algl Ongs{@d ¢ 3@, SPhaUaSa4PRlaeTR tbrd 6! by larile S3@! @n0bpOReF Al On of
the optical di sk high-speed replaying/recordi ng appar at us Hséi and t hen

out puts e, GEIEIA 8803, 9884 aS@_dLCEQa&*’lﬁl@@ 4@l0SP! BYs4NidhABBt i cBasefkon the

operation state display signal
high-speed replaying/recording apparatus HSCl includes a read

signal processingunit for performing various processes on signals
read from the combination drive 130 and the MD drive 230 to generate

15 audio signals, video, or computer data for output to a loudspeaker,
a monitor, or another recording apparatus. However, such a read
signal processing unit is not a feature of the present invention,
and therefore is not described herein or illustrated in the
drawings.

20 The display unit 400 is preferably structured by a
light-emitting means, such as a vacuum fluorescent display, for
optically presenting information, such as an operation mode of
the optical disk high-speed replaying/recording apparatus HSC1l
to users. The operation controller 300a is connected to the

25 combination drive 130, the MD drive 230, the above-mentioned read

11



16 the display unit 400 uses an optical display technique to present to
the user the state of operation of the optical disk high-speed

repl ayi ng/ recordi ng apparatus HSClL. Wth reference to the flow chart
illustrated in FIG 2, 5 only the optical disk high-speed

repl ayi ng/ recordi ng procedure perforned by the optical disk high-speed
repl ayi ng/ recordi ng apparatus HSCl is descri bed. Wien the optical disk

hi gh- speed repl ayi ng/ recordi ng apparatus HSCL is powered ON to start the
operation, the operation controller 300a first determnes in 10 step S2
based on SRENAePTOPRITIRG Vo tsi( pALI SV Rhetandt the dhsplavtundd KA9 Heen

gi ven for high-speed replaying/recording of the optical disk. If it is

det er m nedsasc Rontrhéd thoeagdrefondnatisirepfitthe epsarad dik high-speed
determ ned as Yes. The control procedure then goes to the next step $4. 15
In step S#epbagédgbnechedimerappetatuct iHSC1si gnal SU, the operation
controller300a determ nes a recordi ngsource optical disk and recording
destination opticalThie slhmbAsatiéenrdiecd aboveclwdeshet laasecarelopgisalr ce
optical disk ( CD ) and an MD ( recording destination optical disk) have
been is1sediskd dnivéelsppba ndutivwsn AN \vonti®lded ke, VR depyay23Peéesd
automatical |l ydetected. Therefore, if no recording source optical disk ( CD

) or no ree@tdhnggd@sit M6 omndphncaptidtak IR dwmsdeaqary naenbedd ade user
cannot sel ect high-speed recording. For this reason, in this step $4, the

recor di ng"eporGe Ppti a9l 138 sk 1anchd Bptieadidiskgaaesd 1Bt iwvirild €ppe5 di sk
are always determned. In the present exanple, the inserted 17 CD and the

inserted VP gpeidet edidw ek Jancoe8Niasdresat heviter andop@isaur aeaLmhi cal
di sk and the recordi ng destination optical disk, respectively. The control

procedurepbhgy 988srtda! hendogtdAP 3%k ArikeShep SBaqBasedoqBat eralser
instruction signal SU, the operation controller 300a detects a hi gh-speed
repl ayp MuikhbPherdh ¥ CHESEE NES e Y IBIEN di R 118R! 8%8SPepRle Of
optical disk drive 132 includes a means for detecting the type
of the inserted optical disk. Based on the detection results,
the inserted optical disk is recognized as being for an optical
disk drive corresponding to the detected type of the optical disk.

15 In this specification, for convenience in description, different
drives are used for different optical disks. That is, the optical
disk drive 132 includes optical disk players typified by a CD
drive 132 1, a DVD drive 132 _2, a VCD drive 132_3, and an MP3
drive 132_4.

20 The CD drive 132_1 reads music data or digital data
typified by computer programs from the inserted CD for output as
CD data Scd. The DVD drive 132_2 reproduces MPEG data Sdv from
a DVD for output. The VCD drive 132_3 reproduces an audio signal

from a video CD for output as a video CD audio signal Svd. The

25 MP3 drive 132_4 reproduces audio data from an MP3 file recorded

12



the recording source optical disk is multiplied. That is , in the present
exanple, it is determ ned by how nuch the normal speed 10 of the CDis
multiplied f or recording data on the MD . The high-speed replay nmultiple N
determned in this step is supplied as a conbination drive control signal
SCc to the drive systemcontroller 134. The control procedure then goes to
the next step S8. 15 In step S8, based on the high-speed replay multiple N,
the drive systemcontroller 134 determ nes the nunber of rotations of the
recordi ng source optical disk to generate a rotational speed instruction

si gnal Sranfigie Rt lt 8ickef pBABP K EEd 28WF 8 M i t9ne36 SMPAs B cri bed
above, depending on the type of the optical 20 disk and the schene for
control | i AgiveesYdtemi ePNBFOLIRE obl4 ch$ ePRReCEe® Frnbee eptierhtdbHs
(angul ar velocity) defined by the rotational speed instruction signal Srn
is not nedetvarlldy tonnuinallin lexcdepadngt @ chabiaabieppinyve peentrol
Therefore, needless to say, the N-fold replay speed is not necessarily
equal to $hendk 56td @b taedliag thel aquerat iothef tbetapdligadotistudeivdelBoes to
t he next 18 step S10. In step S10, based on the rotational speed

i nstrct i and sfgnalerSae t eidted ngephaytgpeedf stiid clptnigalnidtiisk3fnsetbéd@sin he
recordi ng source optical disk ( CD) inserted in the optical disk 5 drive
132 ( CD théveptfiZall diskt driereN1f3al.d nornmal replay speed. The control
procedure then goes to the next step S12. In step S12, the replay speed

swi tching unit 136 Tai MDiG iave 2adiing1sj@esdanMI bgs t eéadognatiolilewr 230 the
optical disk ( CD) being rotated at the N-fold normal replay speed to

gener ate @ndeadiitdngPrepaetgangna@3oSns fThe MDIGUvelZBd fer i Tiad 16 &k
controller 138. That is, the reading speed signal Srs corresponds to a

speed at phi&dndaicr igrivaad BhoMDt Ard apth&Rl r&li e ARDmpDnhes . Sumd ded to

the optical disk controller 138. The control procedure then goes to the

next 19 ePmedds ahdl kBmpbBBnBidare Pashd wr t Aot sagi S eed B Oppdsaxs . the

optical disk controller 138 reproduces ( at the N-fold normal replay speed,

the data {,{(DhodR, Safla) theIrBEoreadAy Al @BLifdbedi Bkrdihve I¥2 MD
drive 230 writes, in the MD, the CD data Scd that has been read
from the CD, reproduced, and then supplied by the combination
drive 130 through the read data detector 200, or reads datawritten

15 intheMD. TheMDsystemcontroller230_1controlswriting/reading
performed by the writing/reading unit 230_3 on a
writable/rewritable optical disk 230_5. This control is based
on an MD drive state signal SMm and a combination drive state
signal SMc.

20 The operation controller 300a preferably includes a
light-receiving unit 320 and a remote controller 330. The user
operates the remote controller 330 to give an instruction to the
opticaldiskhigh-speedreplaying/recordingapparatus HSC1l. That
is, the remote controller 330 emits a remote control signal SR

25 in accordance with user's operations. The 1light-receiving
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( CDdrive 132.1 ) fromthe optical disk ( CD) at the N-fold normal replay
speed. The optical disk controller 138 then retrieves 20 content data (
audi o data ) Sad and nmanagenent data ( sub code ) Ssb fromthe read data
for output to the read data detector 200. The control procedure then goes
to the next step S16. In step S16 , based on the content data ( audi o data)
Sad and the managenent data ( sub code ) Ssb , the read data detector 200
25 generates a replay state signal Sjr indicative of the state of 19

replay for output to the operation controller 300a. The control procedure

t hen goesutlbttgéo keaeistesp thegrenotecanterd sigRalopRreditdedcdnenothier 300a
determ nes based on the replay state signal Sjr whether the recorded data 5
i s bei ng neneke | gonepedblerted3Pr dm thetpE oa dusgrs Gpeg@ tdpni crlgndilskSY CD) .
In this exanple, it is determined that the data is being normally

r epr oduc edefvhest tngr duet eser hedopemari oiak eproecieh diae athe spepiiieh wit hin
a predetermned tine period. Gherwse, it is determned that the data is
not bei ngcomtn@ller r3aPaduced. 10 If it is determned as Yes, that is, the
data is being normally reproduced, the control procedure goes to step S19.
In step S19 , the Masdrd ve thdOudedatmartmiueas onhet dned 1 Siesuwp I bdxd ®Areve i t abl e
optical disk 230_5 has a recording capacity capable of recording the
content daighSafecaippiiedni beret, othd 6pdbatbén copadioll)eir3 04 fénéreates it i s
determ ned as Yes , and then the control procedure goes to step S20. In
step S20 a tbRbWhhtiss/ deadenGdhtirdo1230ighatl | 566 iflee UHtGWl1dala el
supplied via the read data detector 200 to the MD drive 230_1 in the

wri t abl e/ ¢ ga¢d ¢ 8dH & ORheCabmBiakt{ &) a2Bhe 51 AP fdr PLegatetsl frg deces di ng
units. In the present invention, the recording units can be units of

sector S i tsm Aordtrfker UBLLS B©isd® G MY cormitat@bndesivaatdoiropt i cal
di sk. the present enbodi nent, however, units snmaller than units of
sect qros aéfgrpaffﬁ@béﬁe arfveBis taﬁ%ﬁrtrohherq@atgeéne aBSnsesedd al Iy
25 read fromthe recording source optical disk is witten in 20

drlvecontrol51gnalSCcforcontrolllngtheoptlcaldlskdrlve 132,
The drive system controller 134, on the other hand, generates a
combinationdrive state signal SMcincludingmediumidentification
information representing the type of the optical disk inserted
15 in the optical disk drive 132 and information about the state of
operation of the combination drive 130, and then outputs the
generated signal to the operation controller 300a.
Based on the user instruction signal SU, the combination
drive state signal SMc, a reading/reproducing state signal Sjr,
20 and the MD drive state signal SMm, the operation controller 300a
generates an MD control signal SCm for controlling the operation
of the MD drive 230 for output to the MD drive 230.
In the present embodiment, the optical disk high-speed
replaying/recording apparatus HSC1l preferably uses a CD as a

25 recording source optical disk and an MD (writable/rewritable
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the witable/rewitable optical disk 230_5 in recording units smaller than
units of sectors. The control procedure then goes to the next step S22. In
step S22 , UTCC information regarding witing in 5 step S20 of the content
data Sad in the witable/rewitable optical disk 230 5 (MD) is generated by
the MD systemcontroller 230_1, and is then witten in an UTOC area of the
witable/rewitable optical disk 230 5 (MD) . The control procedure then
goes to the next step S23. 10 In step S23 , the operation controller 300a
determ nes whet her the replay of the recording source optical disk has been
conpl et edopPtical dkske3drfinad aseresdimgedpeghnapéed ripliead dgskecasdi ng
operation of the optical disk high-speed replaying/recordi ng apparatus HSCl
ends. 15 withiBackaraundintd dtheayefiare.hthabbvieessrptorgontrallies, 184 it is
determ ned that high-speed replay of the recording source optical disk is
not nor mapepepetésraethtationadnspekdpinsttuceigoesidrmlsiSep $Bdicahniseep
S24, the operation controller 300a subtracts 20 a decel eration value Vp
fromt he bfghrspeetona&bkayetuldrinelspoNdiagftatdha repldy gieapdedigeptag
multiple K The deceleration value Vp is a value appropriately

pr edet®er nbpedhwi tdomdivia@Woho dwdivei Rpnftalola siegeMergCofsupiel feplty shat e
fromthe defective state occurring at the optical disk high-speed

repl ayi ngbpecat domng cdntappaeat Us0d46Clahy sthaht butpadscitie t Geneeptey speed
(rotational 21 speed) . Preferably, the deceleration value Vp is not

| arger thanghaheshh 3o epeedplap! syedrkiviipbAifg-unk)t 13bat Irsactbriffce

decel eration value Vp is N1, the sub-high-speed replay nultiple Kis 1,

which is QitRltHeOtyPE JFOthBIrJtaRlian sheetbl EbReRBY( AIAV ngchvi @r eayvFCOVery
of the replay state by replaying the recording source optical disk ( CD)

at the nogpal arepbayysPeRUcontPE1EORL 194 QERELEHES HhBPt8PESNAP LPEedext
step S26. In step szg, the operation controller 300a further determ nes

whet hgy t BRs 8pbs £ G s3BREY 9r4PEGY rBtakiBh&tthe Aed19§ sgdbd 88B1dnatlalt 1S
determned as Yes ( that 1s , if the sub-high-speed
by the user.

Based on the rotational speed instruction signal Srn,
the replay speed switching unit 136 causes the CD drive 132_1 to
perform rotation at a speed corresponding to the replay sﬁeed

15 designated by the user. That is, the rotational speed is changed
depending on a position in the diameter direction so that a linear
velocity, which represents a speed of reading data, at a read
position is equal to the replay speed designated by the user. The
replay speed switching unit 136 generates a reading speed

20 signal Srs indicative of a speed of reading data from the CD, and
then outputs the generated signal Srs to the optical disk
controller 138.

Based on the reading speed signal Srs, the optical disk

controller 138 retrieves, from the CD data Scd supplied by the

25 CD drive 132_1, audio data (or computer content data) Sad and a
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replay nultiple Kis larger than 1, the sub-high-speed replay nultiple Kis
supplied to the drive systemcontroller 134 as the conbination drive
control signal SOc instead of the high-speed replay nultiple N. The
processes in steps S24 and S26 are simlar 15 to the process in the
above-described step S6 , but are different therefromin the foll ow ng
point. That is, in step S6, the high-speed replay multiple Nis determ ned
as the user's instruction (user instruction signal SU). By contrast, in
step S24 , for the purpose of mtigating the defective replay, the 20

hi gh- speed®? §A95yS Iftoier‘étRP'Fé:OrE}g%E@d‘ gt pdetesderet O nediod&ckrat ati on
val ue Vp to obtain the sub-high-speed regl_ay mul tiple K__The control

pr ocedur ea%m?lu%lb*égefié‘tlar%“ﬁ’é&tfrs‘{"ébh%%. ipplidi skCapdrarldiete P &arees n st ep
S26 , that is , if the sub-high-speed replay nmultiple Kis not |arger than
1, the préeReR{EN29NgbRe t¥Pe Péptisy Zecprding,sgnEpe St iqaHe ddgh- HWhpt speed
replay multiple Kis set as 1 in order to prevent deceleration to a speed

| ower thahst hasisaddy r epERytspeedcopteatspdetal st maapgenentor@itarepl ay
speed is desired, however, it can be determned in step S26 5 whether K >
0, and t herrrespondingetoi thet egiddyy data pfodi tande Vg ugubThwdsonistol
procedure then goes to the above-described step S28. In step S28 , as with
t he aboverespectiezlst epthe caseasalCbn threthigkhespeedhespidio datsd i ok N,
the drive systemcontroller 10 determ nes the nunber of rotations (rpn) of
t he recorahdghemulr eodptdsinretirtéved fgenecrted EDalatat 8td @ral hepettafter
instruction signal Srn for output to the replay speed switching unit 136.
Here, forrefesmssd eocesicomesar dptaddaed and cohaendnednapertht datausdh on
signal Srn generated in this step is hereinafter referred to as 15 a
reduced roéspecmnialelspead inegfuineid.on signal Srk for identification. The
control procedure then goes to the next step S30. In step S30, as wth the
abovaodescri bed st @as8iOon tthe deelit aELSGagvaid bhaGditen tinénagetast based
on the reduced 20 rotational speed instruction signal Srk, the recording
source data Ssb, the read data detector 200 generates a replay state

signal Sjr indicative of whether reading/reproducing of the data
from the CD is normally performed, and then outputs the generated
signal Sjr to the operation controller 300a.

15 Based on the user instruction signal SU, the operation
controller 300a further replays the CD inserted in the CD
drive 132_1 at an N-fold normal replay speed (N is an arbitrary
positive number) so as to cause the reproduced data to be recorded
on the MD. Also, based on the above-described user instruction

20 signal SU, the combination drive state signal SMc, and the MD drive
state signal SMm, the operation controller 300a generates an
operation state display signal SOd indicative of the state of
operation of the optical disk high-speed replaying/recording
apparatus HSC1l, and then outputs the generated signal SOd to the

25 displayunit 400. Basedontheoperationstatedisplaysignal S04,
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optical disk (CD) inserted in the optical disk drive 132 (CD drive 132_1)
to rotate at the K-fold normal replay speed. The control procedure then
goes to the next step S32. In step S32 , as with the above-described step
S12 , the 25 replay speed switching unit 136 detects a reading speed at the
23 read position of the optical disk (CD) being rotated at the h-fold
normal replay speed to generate a reduced readi ng speed signal Sks for
output to the optical disk controller 138. Note that the reduced speed
signal Sks is basically the sanme as the readin 5 ~ signal Srs , but
has & smatPeisRiad whdh 400 %%%&nnapgb%%h%gis ﬁ&w ’é?%hnl%tgo?ﬁ‘?%‘?“t
procedure then goes to the next step In ste as

above- dest? itheduseeFrs gtate e BBPFE‘&FOBl%ﬁ(tBSn‘f?B’rq’%]r aisk }Eh%%e%P?e‘Based
on the reduced readi ng speed signal Sks , the optical disk drive 132 ( CD
drive 132rQP}aY¥PﬂKFQQﬂﬁJ;m@b@PPEFaﬁﬁé KS£dld normal replay speed, data (CD
data) Scd being read fromthe optical disk ( CD) at the K-fold nornal

repl ay speed ) and Wigh sefexgrce fattdr fdavehanfudibugbrated sadFHnd 2.
managenent data ( sub code ) Ssb for output to the read data detector 200
The cént ronlprideedwtd cafedighdsiglo siaedhaeprloydpgsgecorging prege®8e.( as
with the above-described step S16 , the read data detector 200 generates |,
based on pémefaomgdnmy dblha ¢ptichb dbtlk)hEgh-speled heephapiegtnecaiading sub
code) Ssb, a decelerated replay state signal S jk indicative of the replay
state at apmparathucdibGlpdeddeandibaén degpuithet bptdgendrdiskl sigmadpSdk to
the operation 20 controller 300a. The control procedure then goes to the

next stepr&@Bayiny /Meaprditg apparbhushdEsaboie- peseré®edN steps Gy thee
operation controller 300a determ nes based on the decel erated replay state

si gnal S dperetiwt, ttree resaraerbrdatan tfiraimerhes goac of ity bt eamires o | cal
disk (CD) is being normally reproduced. If a.t is 24 determ ned as Yes (
t hat 1ios ,stdp tde pesedded dalea dsedeimgtnodtEdil ysigpdDdBoeaheth@rcadt r ol
procedure goes to the above-descri bed

instruction has been given for high-speed replaying/recording of

the optical disk. If it is determined as No, the process of this

step is repeated until it is determined as Yes. The control

procedure then goes to the next step S4.

15 In step S4, based on the user instruction signal SU,
theoperationcontroller 300adetermines arecordingsourceoptical
disk and recording destination optical disk. As described above,
whether a recording source optical disk (CD) and an MD (recording
destination optical disk) have been inserted in the combination

20 drivel30andtheMDdrive230isautomaticallydetected. Therefore,
if norecording sourceoptical disk (CD) ornorecordingdestination
optical disk (MD) has been inserted, the user cannot select
high-speed recording. For this reason, in this step S4, the

recordingsourceoptical diskand therecordingdestinationoptical

25 disk are always determined. In the present example, the inserted
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step S19. If it is determned in step S38 as No, that is, if the 5 recorded
data is not being normally reproduced, the control procedure returns to the
above-described step S24. If it is determned in step S19 as No, that is,
the recording destination optical disk (MD) does not have a sufficient
capacity for recording the amount of replaying/recording data of 10 the
recordi ng source optical disk ( CD) , the control procedure goes to step
S40. In step S40, predeterm ned error handling is perforned, such as a

di splay on the display, unit 400 indicati hat the recordi ng capacity of
Che'r ecorah # GBS RAATEEH MDAt as RAnedByd 16CPYnAEed BaITECT L Cort
control procedure then ends. Wth the above structure, when the opti cal

di sk hi giE¥FEEd OPEBFEY T E06r GPRgrepEt R U dessenatdsragrtifal (Hcr-di ng
source optical disk at a speed faster than the normal replay speed for

r ecor di nFaIReGEpedducelP AP 15Pk RECCELYFEi HaeR B iondbPRoPedbtIteR di sk
in the predeterm ned recording units, data not normally reproduced is
witten iSPthe recording destination disk, but the UTOC i nformation about
the data is not witten therein. Instead, the replay speed is reduced by

t he pPedet erni ned arpahepfdf. Asadhenf dheausesoirs yro¢tteon assixmal SU, )
reproduction. Then, upon recovery, the UTOCC information is 25 witten in
t he preddther nppedatienr diondrodiles. Fyra ndeteddisa a epigtuspeed, ndpdayepl ay
speed is back to the original high-speed replay speed before decel eration.
W th thi squltiigiies pieedhbplh ideefingissky riepy ayichgthedomedr depdayaspoed adhi eved
at a speed suitable 5 for the replay quality. Furthernore, the recording
uni t s cartheerecodrding idopreet opsi @l dikkt he mudddpdied .solinae iept indhedi sks,
tracks, sectors, and smaller data blocks . Therefore , reduced-speed replay
to be pernfresent dwamphedeiectis iztreaplimed dy hewappehpthatmdymalppbesd 10
Consequent |y, high-speed repl aying and recordi ng can be perfornmed while

r edugcong dffheiendemulit igafiedtfoterd @t d@iyh Paatis bhgheMD t he@heatieynisp@esiour ce

optical disk or occurring thereat in relation
replay multiple N determined in this step is supplied as a
combination drive control signal SOc to the drive system
controller 134. The control procedure then goes to the next
step S8.

15 In step S8, based on the high-speed replay multiple N,
the drive system controller 134 determines the number of rotations
of the recording source optical disk to generate a rotational speed
instruction signal Srn for output to the replay speed switching
unit 136. As described above, depending on the type of the optical

20 disk and the scheme for controlling the rotation of the optical
disk, the number of rotations (angular velocity) defined by the
rotational speedinstructionsignal Srnisnotnecessarilyconstant
with respect to the same replay speed. Therefore, needless to

say, the N-fold replay speed is not necessarily equal to the N-fold

25 angular velocity. The control procedure then goes to the next

18



to the optical disk high-speed replaying/recordi ng apparat usHSC .
Preferably, the optical disk high-speed 15 repl aying/recordi ng apparat us
HSC1 uses a CD as the recording source optical disk and an MD as the
witable/rewitable optical disk. However, the recording source optical

di sk can be an optical disk typified by a COD, a DvD, and a VCD that can
be inserted in the conbination drive 130. Furthernore, the
witable/rewitable 20 optical disk can be an optical disk typified by a
CD- RW and V, on whi ch managenent information, such as the UTOC

i nformation,” regarding the data to be recorded can be recorded at the
user's side. As has_been ribed .above (_the optical disk high-speed 25
replaying/recordin3355%8?%?@23@@5?8ﬁﬁbﬁ%¥%50E?E%gﬂ?gﬁﬁﬁﬁ¥€%ﬂf%g%0§g% n

replay agajn b educi t he_repl ay speed when defective replay occurs.

W h i hi S5L97aY (SERG o FBPe TRB LAY erRAES R GEiM% Mod torl ol STTVRF date due

to high-speed replay. Wen ¥et anot her defective replay occurs the replay

speed is FEFORLING SQTES PBFLSat et UG JoAnSERERE AR H@tFFan§%?5le to

effectively prevent the occurrence of defective data due to hi%h-ggeed
- 6

repl ay. (Setvhd3entfidmine) gl reftdieNctold mor@gl replay spesd. grhe7 (

and 8 , an optical disk high-speed repla ing/recording appar at us accordi ng
to a 10 seRRHEPermIRfAGEHe hqph@°ﬁﬁe§@n¢£ﬁn9@ﬁ¥iBﬁePs Yéscri bed bel ow. As
illustrated in FIG 3, an optical disk high-speed replaying/recording
apparatus HSC2 is dimftep Stlé.tte sppladispgieskswi gehuppunit 136 detects
repl ayi ng/ recordi ng apparatus HSCL according to the first enbodi nent
descri beda weedingfapeatbatitdierread posdtdeptof ithe o ided dpek {IGDonbebrd rol | er
300a is replaced by an operation controller 300b. As with the operation
control | ero300xd athdhepkirfeldmamal gepdry3spbed sta @emediade aoreading
conbi nation drive 130 , an MD drive 230, the above-described readi ng signal
procédsi ngper tsifgnatl Shewhr owtphita tdi sheagptivdal 406kf opntonliier| 138). t he
entire 20 operation of the optical high-speed replaying/recording apparatus
HSC2. HovBivaetr ist,héheontadingppedd @ignalf Sraecotyedpmndpdraat speedmat ol | er
300b is slightly different fromthat performed by the operation controller
300a desowhixd daittahis efedd foent oheldptidal dilkksaddffietdeaesuppllibé to
described further below wth reference 25 to FIG 4. 27

the optical disk controller 138. The control procedure then goes

to the next step Sl4.

15 In step S14, based on the reading speed signal Srs, the
optical disk controller 138 reproduces, at the N-foldnormal replay
speed, thedata (CDdataScd) beingreadbytheopticaldiskdrive 132
(CD drive 132_1) from the optical disk (CD) at the N-fold normal
replay speed. The optical disk controller 138 then retrieves

20 content data (audio data) Sad and management data (sub code) Ssb
from the read data for output to the read data detector 200. The
control procedure then goes to the next step Sl6.

In step S16, based on the content data (audio data) Sad
and the management data (sub code) Ssb, the read data detector 200

25 generates a replay state signal Sjr indicative of the state of
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Prior to descriptions of the specific operation of the above-structured
optical disk high-speed replaying/recordi ng apparatus HSC2, a schene used
in the present enbodi ment for determ ning a high-speed replay speed
suitable for each different 5 optical disk is described with reference to
FIGS. 5 through 8. Sonme of replay inhibiting factors, such as surface fl aws
or deformation of the optical disk, insertion accuracy, and circuit noise,
do not pose problens at the tinme of normal speed replay. VObviously,

h ¥ O e. ) L i ed n (o}
onever .%%';gi‘%;ff %E)hzgégt?ggtgch%hge%gfapioﬁ Rh3Y 019 !r”%(ﬁé. | QR 0USR P01

conbi nat i ors can pose problens when the recording source

optical_f'fg?éi%généﬁégj teéié%“ﬁﬂé ﬂeggsgtggaglghe nor mal speed, such as

sever al reover, Sirnice optica SKks~o ifferent types require

different rotati | .sgh the.rotational b i ed

ependi ng on ¢ he' 1 A0S IEBBET 10T SREFREBR Lk B AR UBR B ERCTHE S ame
| d. Therefore, though the optical disks of different, t

havi ng t HRRSSHPT Aoy SPHRTLPERHG FHEI0F Sie WHGHEFedng: TERET SR RGN

speed, the read positiqn where defectjve rﬁflgy ocGur s naé be varied
dependi ngt P MPFER LY SEPrednca skEon ridteamesadi8gnfPBrCo PR HEMes) . Of
the reproduction inhibiting factors , |arge physical defects in a nedium

such as s¥#facER) andPahBigettrRRt? onl brisfedsrmdRedditert bhe 2t £¥rors

in positional accuracy, such as_inproper insertion of an optical disk, can
cause norieing peERediy PspradncefyienaRr edntarmdned anant efpyerEedeced n
practice, however, 28 in view of the manufacturing quality of the actual
optical diadka dsdswppltedpidbdnug predetgrmigedssime@eriad -t h@thedwhse of
rotations (rpm of the optical disk causes far |arger influences than those
that may thudsedebormined thatphhei data def petsbinpaormadasl reprediredy .
Therefore, in the present enbodi nent, based on the above assunption, before
st ar tliong Ef hHitghi-ss getdrmépedyds gasec dhditnds operaitdadip, isshbehnghestmally ay
speed that enabl es stable

reproduced, the control procedure goes to step S19.

In step S19, the MD drive 230_1 determines whether the
writable/rewritable optical disk 230_5 has a recording capacity
capable of recording the content data Sad supplied thereto. If

15 the capacity is sufficient, it is determined as Yes, and then the
control procedure goes to step S20.

In step S20, the writing/reading unit 230_3 writes the
content data Sad supplied via the read data detector 200 to the
MD drive 230_1 in the writable/rewritable optical disk (MD) 230_5

20 in predetermined recording units. In the present invention, the
recording units can be units of sectors, units of tracks, units
of recording source or destination optical disk. 1In the present
embodiment, however, units smaller than units of sectors are

preferable. In this manner, the content data Sad sequentially

25 read from the recording source optical disk (CD) is written in

20



reproduction of data froma recording area of the optical disk 10 at the
hi ghest rotational speed (rpm and its peripheral area is determ ned as a
maxi mrum repl ay speed all owable in the optical disk high-speed

repl ayi ng/ recordi ng appar at usHSC2. Atthe determ ned al |l owabl e maxi num
repl ay speed, the high-speed replaying/recording operation is started for
the optical disk. 15 In other words , high-speed replay capabilities are
eval uated at a recording area of the optical disk nost susceptible to

hi gh-speed repl ay and, based on the evaluation results ( the allowable
maxi mum reRg ayr s /grewHea Pt iopAlic@ilsKisk 2RBnSdéReFATABEING Rk
sense, the recording area of the optical disk susceptible to 20 hi gh-speed
repl ay i ssmabkey ddhaouadts eepegransml udhe orrnieal pRodeduaetbaredass Fl GS.
5 through 8, evaluation areas in optical disks of different rotation
control stheths next tiexf IS22descri bed below. FIG 5 schenmtically
illustrates recording areas of the 25 optical disk under CLV control . In
FIG 5, one of twindailgpe-$@ddif®D informasidm tdmardidical widitiggs iion t hat
is located near the inner rimof the optical disk represents an unstable
hi gh- Speesitemr 82y of ahge dre einttada tiss Sadtiattihe wt i a il ghsswisipedd o epigid sl

vel ocity) conpared with other recording areas at the tinme of replay, and 5
t her ef or edisd30t & ¢MD3eislefaninated epr tNeMD GystEiecohbeslaera@sd acat ed
near the outer rimof the optical disk represents an outer-rimstable

hi gh- speeshd e ahenaRgetkan ihadn tEEIES diela bE €AYSRrJLABLE | véwt BfHBAHICT i ONn
conpared with the unstabl e high-speed replay range Le. The unstable

hi gh- speesht R pMik&RNYS0 Le (@md .t hehd b aidesl- biroretabbet e loereed nrpl ay
range Lno are collectively referred to as an entire replay range Lr of this
optical disk: sHus sgire replay range Lr corresponds to a recordi-ng area
Ar of this optical disk. The unstabl e high-speed replay range Le

corrggponds to an upshabhesdd JRnePEEEraEPLRYAH1GDIAE: 380a TdCt Sthfled | M
stabl e hi gh-speed replay range Lno corresponds to an outer-rimstable

b 0 PRI B leF O RS AQSg e SREE Yl Aok A 27 C3
completed. If it 4is determined as Yes, the high-speed
replaying/recording operation of the optical disk high-speed
replaying/recording apparatus HSCl ends.

15 If it is determined as No in the above step S18, that
is, if it is determined that high-speed replay of the recording
source optical disk is not normally performed, the control
procedure goes to step S24.

In step S24, the operation controller 300a subtracts

20 a deceleration value Vp from the high-speed replay multiple N to
find a sub-high-speed replay multiple K. The deceleration
value Vp is a value appropriately predetermined with a view to
waiting for a recovery of the replay state from the defective state
occurring at the optical disk high-speed replaying/recording

25 apparatus HSC1l by slightly reducing the replay speed (rotational
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The unst abl e hi gh-speed replay range Le is smaller than 20 the outer-rim
st abl e hi gh-speed replay range Lno. Furthernore, as a ratio of the unstable
hi gh-speed replay range Le with respect to the entire replay range Lr is
smal ler, the allowabl e maxi numreplay speed of the optical disk can be
determ ned nore efficiently. This determnation is nmade also in
consideration of influences 25 of replay inhibiting factors other than the
above-descri bed 30 rotational speed (rpm). In the case of a nusic CD,
which is a typical exanple of the optical disk under CLV control, if the
total recxpaiidg t Preferably, Ahe)dése¥eration ealuedVp ésonali Agrgeeahan e |,
Are ) of around 5 mnutes is preferably set as the replay evaluation 5
area. Fl Gtle sbheghraspead| yepllhystmetteipreecir di nh) ar edhadf idhe opt ithal di sk
under CAV control . In FIG. 6 , one of two doubl e-headed arrows in the
radi al didesdlexrattilat valud Updtsal heahe tshud -atigar spesdafepllay myttiigdle & sk
represents an unstabl e high-speed replay 10 range Le that is rotated at a
hi gher speed ,(#nguhais hnedi ty) thenparmesl Wdpl 6t BpeectgCOhr &y Aigdhgat the
tinme of replay, and therefore tends to cause defective reproduction. The
ot her sar rfyy 4 @eabQerpid tidieep DAL tatBS réfEaPid €k réicH diaR RAfes an

i nner-rimstable high-speed replay range Lni that tends not to 15 cause
def ecti veygteidaducd it oD £ aRARSS rairddiepisd &) e ThiedmeAdb FRiddte ange
Le. Simlarly, in this optical disk, the unstable high-speed replay range
Le is smalHel ddedn Hohenkenhekt! s8ept 8bke hi gh-speed replay range Lni.
Furthernore, as a ratio of the unstable high-speed replay range Le with

respect to the entirpe s2Qpr epleay thanWpdratidns BN t§o11khe R d0Wal 1§ Faxi mm
replay speed of the optical disk can be determned nore efficiently. Note

that the d%_irnie@ whePh & g'hghg 98-S fé‘;glﬂ%r hg&;:ggié%@ggﬁ% @ an

inner-rim e high-speed replay area Arni emati c
il t ' . . i i_sks A |5 |
L VRt 220N 19 1 & o thifdl 43 VU £Rhe IsSki HRAR s G fiUedle 11

replay multiple K is larger than 1, the sub-high-speed replay
multiple K is supplied to the drive system controller 134 as the
combination drive control signal SOc instead of the high-speed
replay multiple N. The processes in steps S24 and S26 are similar

15 to the process in the above-described step S6, but are different
therefrom in the following point. That is, in step S6, the
high-speed replay multiple N is determined as the user's
instruction (user instruction signal SU). By contrast, in
step S24, for the purpose of mitigating the defective replay, the

20 high-speed replay multiple N is reduced by the predetermined
deceleration value Vp to obtain the sub-high-speed replay
multiple K. The control procedure then goes to the next step $28.

If it is determined as No in step S26, that is, if the
sub-high-speedreplaymultipleKisnot larger thanl, the procedure

25 goes to step S27.
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is performed within a plurality of zones provided at the radial direction .
That is , the rotational speed ( rpm) is reduced in part at the inner-rim
side, and reading is perfornmed at the nmaxi mum speed in the remaining
portions. Therefore, a portion located 5 slightly away fromthe inner rim
is an unstabl e high-speed replay range Le . Portions sandw ching the range
Le are an inner-rimstable high-speed replay range Lni and an outer rim

st abl e hi gh-speed replay range Lno, respectively. The unstabl e hi gh-speed
replay range Le corresponds to an unstabl e high-speed replay area Are. 10
The inner-rim stabll® sitgR- Sgdedthepsuly-rboyesnand capleypawdsipdean is
inner-rimstable high-speed replay area Arni. The outer-rimstable

hi gh- speeslet e dy inapyéet nie earevesfoddseilorahiont ee -a ismestdabbeehi Yrarspeed
replay range Arno. Preferably, a relation is set so that the unstable

hi gh- speethe epiraa1r negbay ep8edhe [firespeem Idvest dbhe themhospeddreridny
range Lni S the outer-rimstable high-speed replay range Lno. An exanpl e of
such an oppeedl idi dksindér HGkdveont Lol can deD\deteAMidiesk.id-lshe S26
schematically illustrates recording areas of an optical disk under ZCAV
contral . wite &Y KoNto OlandCAYe@ORt tah R2€ $&t piar fsvapd 2w tbi 8 popltivd ity of
zones provided at the radial direction. Al so, rotational control is

per f or nedv&Dud hatrha dohtesenseobedueencidie Jrspaet ke ZpHes-assasitsdml | as
possi bl e. Consequently, a zone in the outer rimside is rotated at higher
speed ( lévr@mrsygel ocity) conpared with a zone in the inner rimside. 25
Preferably, a relation is set so that the unstable high-speed replay 32

range Le c the out afr 5t8p $230l &s Riidhr REMhJVRRIGRY Jrabed $£ép sat haddmer-rim
stabl e hi gh-speed replay range Lni. An exanple of such an optlcal di sk

under ZCAY, g h@hhls ef‘é'dd fgﬁia%kmub@iﬁlé hat thBeaPRRE allseRmCoM #4184 300b
at a e

stores in advance 5 i ning relations anong the types of optica

di skgg C%E&m%%éynﬁrﬁ@eﬂﬁt 20L& Do Rb- (&%ﬂdof%éxe@%aﬁznbesé&{@e

unst abl e hi gh-speed replay areaAre),the outeéer-rinstable high-Speed repl ay

range Lno,{y iéb‘fl Bﬁéﬁ dp egctaac@ rB'tQ'E;LéHSE%ipe% staxflf‘cacfeﬁ{‘&%rba( the
|nner-r|mst repliay range the Itnner-rim
hi gh- speegl, e&d@ﬁfu@rteoa o Mp198S YR WitRniBLeLAIEC 158, Here, for
convenience in description, the rotational speed instruction
signal Srn generated in this step is hereinafter referred to as
15 a reduced rotational speed 1instruction signal ©Srk for
identification. The control procedure then goes to the next
step S$30.
In step S30, as with the above-described step S10, the
replay speed switching unit 136 causes, based on the reduced
20 rotational speed instruction signal Srk, the recording source
optical disk (CD) inserted in the optical disk drive 132 (CD
drive 132_1) to rotate at the K-fold normal replay speed. The
control procedure then goes to the next step S32.

In step S32, as with the above-described step S12, the

25 replay speed switching unit 136 detects a reading speed at the
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FIGS. 5 through 8. Wth reference to a flow chart showm in FIG 4, only the
optical disk high-speed replaying/recordi ng procedure perfornmed by the

opti cal disk high-speed replaying/recording 15 apparatus HSC2 i s descri bed.
When the optical disk high-speed replaying/recordi ng apparatus HSC2 is
powered ON to start the operation, the operation controller 300b first
determnes in step S2 based on a user instruction signal SUwhether an

i nstruction hasbeen gi venfor high-speed replaying/recordi ng(atNfol dspeed)
20 of the optical disk. If it is determ ned as No, the process of this step
i s repeat B8admasition; of dbecepieail d4sikedCD) vhénggimttradliehabddeukefeldn goes
to the next step S4. In step S4, based on the user instruction signal SU,

t he oper anponat geplaeylsnsdibbo denermitresnedeced dienddograeashsigadl 25k sli sk
and recordi ng destination optical disk. Furthernore, 33 depending on the
det er m neflor egotp gt s otire eowipidaclal didiks lconttre Llegt 48IBe hNghe spleed tlepl ay
area Are is determ ned. As described above, whether a recordi ng source

opti cal dre#u¢&iDpspard signd) $kedsrshigaldst thaishoe apthealeadiislg) spse@ been
inserted in the 5 conbination drive 130 and the MD drive 230 is

aut onst i Calgiyatsrecbad haBwesedbler valfie thanhahermhaitimpupyesd opighahl Sk sk (
CD ) or no recording destination optical disk (MD)) has been inserted, the
user cannPhe Se€bdeEiohiplocqRAd rterd dioeg. tbothkhhexteasep, sga.this step 4,
the recording source optical disk and the recording destination 10 optical
di sk are always detmf BikBBUs34 N alsh@i Bh egfNbooxaBbscri bedidisyy ted, Gihand t he
inserted MD are determ ned and recogni zed as the recordi ng source opti cal

di sk and gpeisLr didikngoflesblNet 198 8RLE68] vlsHa ohegReFelavekd. rdd@ig@nt r ol
procedure then goes to the next step S6. 15 In step S6, based on the user

instructi 9Pesh HidnaIUskkherppatican §08k rd vl 1380pcH eiraies 1820t ghespeed
replay multiple N, which defines by how much the normal replay speed of the

recon NOr&PHE&ScOPEiC fhe 576 1 nBYbi Phdgthy EE&létedi, Sdét% i dd'8ah§SSIY

exanple, it is determned by how nmuch the nornal speed of the CDiIs

mul tipli eﬁeir?é Ire%ﬁof%rﬂgzh%agﬁtQEai @.M(CDW}& lﬂhgh(-sif@fcfi normal replay

speed, and toretrieve content data (audio data) Sad and management
data (sub code) Ssb for output to the read data detector 200. The
control procedure then goes to the next step S536. .

15 In step S36, as with the above-described step S16, the
read data detector 200 generates, based on the content data (audio
data) Sad and the management data (sub code) Ssb, a decelerated
replaystatesignal Sjkindicative of thereplaystateat the reduced
speed, and then outputs the generated signal Sjk to the operation

20 controller 300a. The control procedure then goes to the next
step S38.

In step S38, as with the above-described step S18, the
operation controller 300a determines based on the decelerated
replaystate signal Sjkwhether the recordeddata fromthe recording

25 source optical disk (CD) is being normally reproduced. If it is
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replay nultiple N determned in this step is supplied as a conbination
drive control signal SOc to the drive systemcontroller 134. Note that the
hi gh-speed replay nmultiple N can be set not only based on the user's
instruction, but to a value 25 corresponding to the maxi numreplay speed
allowable in the optical 34 di sk hi gh-speed repl ayi ng/ recordi ng appar at us
HSC2. The control procedure then goes to the next step S8. In step S8,
based on the high-speed replay nultiple N, the drive systemcontroller 134
determ nes the nunber of rotations 5 of the recording source optical disk

t o gener adetermined pentds sphad ignsifudid sacergedidagen $ dreingt permaloly he
replay speed switching unit 136 . As described above, depending on the type
of the opréredduiek. arte tdentgwHeprocedurengpes| tagthteabovat descuifbache
optical disk, the nunmber of rotations (angular velocity) defined by the "
10 rotatiobep SPeed instruction signal Srn isnot necessarily constant with
respect to the sane replay speed. Therefore, needless to say, the N-fold
repl ay speed i s notlfnétessaldternemed ihostde I96f akONangHar ikel o£ithe The
control procedure then goes to the next step S10. 15 In step S10 ( based on
t he rat atredmtdespedata ngér noti G isigdmdrmanny e roRlcay,Spard somtrdy ng
unit 136 rotates the recording source optical disk ( CD) inserted in the

optical disdceiine feXhdneD tdr ithe 483vé-fledbribeaNsf@p dsnor mal repl ay speed.
The control procedure then goes to the next step S12. 20 In step S12 , the

replay speed switchigng tunist ab36rieheat $nastegdéng spPas, atnddeid cate
position of the optical disk ( CD) being rotated at the N-fold nornal

replay spessbrdifirass el fatiscagchdasRAet ae)abe ot RAvEO R Aks i drite
optical disk controller 138. That is, the reading speed signal Srs

COr r esporglspd i 13 $Be6tk Mrdihghehantiilft be FEAh AR RALahtdiock and
is then supplied to 35 the optical disk controller 138. Thé control
procegdur eefeBc8P88nd R outeepti 318R1814cD) . the control procedure goes

to step S40.

In step S40, predetermined error handling is performed,
such as a display on the display unit 400 indicating that the
recording capacity of the recording destination <:;ptical disk (MD)

15 is not sufficient. The control procedure then ends.

With the above structure, when the optical disk
high-speed replaying/recording apparatus HSCl replays the
recording source optical disk at a speed faster than the normal
replay speed for recording the reproduced data in the recording

20 destination optical disk in the predetermined recording units,
data not normally reproduced is written in the recording
destination disk, but the UTOC information about the data is not
written therein. Instead, the replay speed is reduced by the

predetermined amount for waiting for a recovery of data

25 reproduction. Then, upon recovery, the UTOC information is
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In step S14 , based on the reading speed signal Srs , the optical disk
controller 138 reproduces , at the N-fold normal replay 5 speed, the data (
CD data Scd ) being read by the optical disk drive 132 (CD drive 132 1)
fromthe unstabl e high-speed replay area Are of the optical disk (CD) at
the N-fold normal replay speed. The optical disk controller 138 then
retrieves content data (audio data ) Sad and nanagenent data ( sub code )
Ssb fromthe read date 10 for output to the read data detector 200. The
control procedure then goes to the next step S16. In step S16 , based on

t he contevirigbem {natheordadatyrshnednyectedhpmageient dien fextubdatrle )
Ssb , the read data detector 200 generates a replay state signal §r

i ndi cat i veepfodinet samt shefregblawpbagdficy bagkpist the amtigiopdr iglonsperdrol | er
300b. The control procedure then goes to the next step S18. In step S18,

t he oper atephay epeed befor300bcdéteanioes bBEisddtbmst el ghepspmedsopt Bcal gnal
Sjr whether the recorded data is being normally reproduced fromthe

unst abl e &igk-repdayingpand RHrard&agArandie taohieyedr di ng speedceudpdbloal di sk
( CD) at the N-fold speed designated by the user. In this exanple, it is
det er rsi neflot helie thep Xat apdaaliigi.ng normal |y reproduced when a predeterm ned
anount of reproduced data is supplied within a predeterm ned tinme period.
Qherwise, it is detgrtheifdriehathd becdationg ainidls & Bg atbindaFalilyyset
reproduced. If it is determned as Yes, that is, the 36 data is being
normal |y sepdwredneThe8ofBING sb\dtcd ptaidl @ieRkl, Cakadksk sadtd¥es,
replayed at N-fold high speed. In this sense, the replay processes in the

above st epgd HndiNlerualt2US1 IS4 anneyakyatbi ORed@sdd Nepded rdpuap vy an
al l owabl e maxi numreplay 5 speed of the optical disk. In this routine, the

hi gh spegpeff&mé/d QRIRABL | dd e S i dd1@ehTRY SaN Db e ApeRpRRAILEAY AbSkidd.
eval uated at a recording area nost susceptible to the influences of

hi ghgpeegh A $8idh t BASEIgRDs b8Ed S¥phHFLh§AnESebd Saiid Baf!dOYRE Serigxi mum
replay speed of that optical disk 1s determ ned. The control 10 procedure

then goes ko1 &Lfdhy 1Re3bBRcS2Tor b AdOWIDIR ITRY BUELEERhGYaEPaRS
multiple Nmax is set as the high-speed replay speed multiple N. The control

recording source optical disk or occurring thereat in relation

totheopticaldiskhigh-speedreplaying/recordingapparatus HSC1.

Preferably, the opt'ical disk high-speed

15 replaying/recording apparatus HSCl uses a CD as the recording

source optical disk and an MD as the writable/rewritable optical

disk. However, the recording source optical disk canbe anoptical

disk typified by a CD, a DVD, and a VCD that can be inserted in

the combination drive 130. Furthermore, the writable/rewritable

20 optical disk can be an optical disk typified by a CD-RW and a DVD-RW

on which management information, such as the UTOC information,

regarding the data to be recorded can be recorded at the user's

side.

As has been described above, the optical disk high-speed

25 replaying/recording apparatus according to the present embodiment
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procedure then goes to the next step S42. If it is determned in step S18
as No, that is, if the 15 recorded data is not being normally reproduced
fromthe unstabl e high-speed replay area Are at the N-fold speed, the

al I owabl e maxi num replay speed nmultiple Nmax is determ ned as being snaller
than the high-speed replay nultiple N. The control procedure then goes to
step S24. 20 In step S24, the operation controller 300b subtracts a

decel eration value Vp fromthe high-speed replay multiple Nto find a

sub- hi gh-speed replay multiple K. The deceleration value Vp is a val ue

appr opri at@h yepladaoaim biegedichng thieare s mare ¢ dyheordef eddaeargpP Iy t he
replay state fromthe defective state 25 occurring at the optical disk

hi gh- speedceeps ay Widghr 8bdsdi hig 137 posgppderataspHSCN thyhel pghtryenee i ng t he
replay speed (rotational speed) . Preferably, the deceleration value Vp is
not | ar gedefdeini(e héabhaglduepard hephayperd t rppeaiN. - WhenThett iajotifent he
deceleration value Vp is N1 ( the sub-high-speed replay multiple K5 is 1,
whi ch i s. égfedtive teplagroatureplthy sppedy dpeerdby @mimiey tedueedetmvery of
the replay state by replaying the recording source optical disk ( CD) at

t he nar metepepdwyt speedherébe makinglitpposeible ttdeffgeesvedytgrewrend Step
S26. In step S26 , the operation controller 300b further 10 determ nes

whet her t fige Sedxuit e Al dadelcay vieuldaitpl auk t6 hagpespéd@nrdpldy. it is
determned as Yes , that is , if the sub-high-speed replay multiple Kis

| arger than 1, the (3geodncokmbpacaenhepl ay multiple Kis supplied to the
drive systemcontroller 134 as the conbination drive control signal SCc

instead of the highitbepdrdpPenedltryriws! isnl g, N, dhey phAgessan dgtidaps S24
and S26 are simlar to the process in the above-descri bed step S6 , but are

differ entdigygrﬁiélp_rg ébdhﬁ‘e /kgad&ldltng apirdths ddbotd@RgS&o d he

hi gh- speed replay nu t|p e ternlned as the user's instruction (user

i nst rl'{')Ct'Qébédcgr@rlboﬁlﬁnen@’oﬁof:]ﬂéa]ﬁleséﬁ‘t %Qw%tn%qoﬁzis EQ&cI:i‘ﬁe@%é’.&ﬁve of

mtigating defective replay, gh-speed replay nmultiple Nis reduced by

the predeferm prgk dapelr alf onpi@l ues Vo 49 obtAldat hea sub- il sresh repl ay

replaying/recording apparatus HSC2 is similar to the optical disk
high-speed replaying/recording apparatus HSC1l according to the
first embodiment described with r;aference to FIG. 1, except that
15 the operation controller 300a is replaced by an operation
controller 300b. As with the operation controller 300a, the
operation controller 300b is connected to a combination drive 130,
an MD drive 230, the above-described reading signal processing
unit (not shown), and a displayunit 400 for controlling the entire
20 operation of the optical high-speed replaying/recording
apparatus HSC2. However, the control operation performed by the
operationcontroller300bisslightlydifferent fromthatperformed
by the operationcontroller 300adescribedwithreference toFIG. 2.
This difference will be described further below with reference

25 to FIG. 4.
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mul tiple K The control procedure then goes to the next step S28. If it is
determned as No in step S26 , that is , if the 25 sub-hi gh-speed
replaymultiple Kis not larger than 1, the procedure 38 t hen goes to the
next step S27. In step S27, the sub-high-speed replay multiple Kis set as
1 in order to prevent deceleration to a speed |ower than the normal replay
speed. If the speed |ower than the normal replay 5 speed is desired,
however, it can be determined in step S26 whether K > 0, and then K can be
set in step S27 as a positive value. The control procedure then goes to the
above- descri bed st éFiozsto|desaEptdpgs ofisthf RechELIamRATaTdsty Pge‘éh%t ep S8
( based 10 on the sub-high-speed replay nultiple K, the drive system
control | epP3BY- HtUG LTRSS el ¢rinb@islof high atPerd (ePhYDRILFRCIRGETIAI ng
source optical disk to generate a rotational speed instruction signal Srn
for out puapparatis rEplay &peetemei ushidngnurihe IBG:seHdr esmifagiimeayiv eiirence in
description, the rotational 15 speed instruction signal Srn generated in

t hi s st epdeésexerreinmnatheigh-efperededep bay s peededuided lreof ot ieach| dsiment
instruction signal Srk for identification. The control procedure then goes
to thé nexptistalp GIk ilsndesepiB8a witls méfidrdre dloo¥Ec8eshrtimesight ep. S10
the 20 replay speed switching unit 136 causes, based on the reduced

rot ati onatompeetl raplayctinhnbstingl £8ckorshesnenondi nyrfadec & lapis cat  di sk
(CD) inserted in the optical disk drive 132 (CD drive 132 _1) to rotate at

t he K-f ol deféxniedidreplEayhe ppedcalh®i siontihekrpioaetiierddicnagaasitanithe next
step S32. 25 In step S32 , as wth the above-described step S12 , the 39

replay speetséWdd hbhgposié tpdafl i @@t 8ha € amelicr nophad sbeéderapgisdabl e
hi gh-speed replay area Are of the optical disk (CD) being rotated at the

K-fol d noswed od LB}, AYn6WEREr| O siRRer P4t ord edhgedtHecadk e S PG 15 a} Sks
for output to the optical disk
10 inhibition due to combinations of these factors can pose problems
when the recording source optical disk is rotated at a speed higher
than the normal speed, such as several-fold. Moreover, since
opticaldisksofdifferent typesrequiredifferentrotationcontrol
schemes, the rotational speed me;y be varied depending on the read
15 position on the optical disk even with the same replay speed.
Therefore, even though the optical disks of different types having
the same replay inhibiting factor are replayed at the same high
speed, thereadpositionwhere defective replayoccursmay bevaried
depending on the types of optical disks (rotational control
20 schemes) .
Of the reproduction inhibiting factors, large physical
defects in a medium, such as surface flaws and deformation of an
optical disk, or large errors in positional accuracy, such as

improper insertion of an optical disk, can cause more influences

25 than those the rotational speed may cause. In practice, however,
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5 controller 138. Note that the reduced speed signal Sks is basically the
sane as the reading speed signal Srs , but has a smaller value than the
readi ng speed signal Srs. The control procedure then goes to the next step
S34. In step S34 , as with the above-described step S14 ( the 10 opti cal

di sk controller 138 causes ( based on the reduced readi ng speed signal Sks
, the optical disk drive 132 ( CD drive 132 1 ) to reproduce, at the K-fold
normal replay speed, data (CD data) Scd being read fron1the unst abl e

hi gh-speed replay area Are of the optical disk at the K-fold nornal
repl ay speed/iexh@ft Bh?éﬁ‘i‘%tl‘gﬂébhﬂéﬁtllﬁﬁt of (thaﬁJd’lCtF“éalt grficay

managenent data ( sub code ) Ssb for output to the read data detector 200.
The cont r&nd pAEéEauRPPREST U§oesl | oCéhePRex@ssimes Beat | fhet ymbss ofs with
t he above-described step S16 ( the read data detector 200 generates , based
on the coreteritiqis o qpraudiotinD opatiga) Gk gauseRef mmdagaeeninfuengessub
code ) Ssb , a decelerated replay state signal S jk indicat ive of the

repl ay stthan thosdéhnsdavethsgrskhly madilat fiphysacplde fieled sgereesit wibrs gnal
Sjk to the operation controller 300b. The control procedure then goes to
the néxt atapra®38. 25 In step S38, as with the above-described step S18,
the 40 operation controller 300b determ nes based on the decel erated
repl ay state signalThsjrefistret, hiar tha@@reseot daodidmenftr, dvaddkon nhieat ere

hi gh-speed replay area Are of the recording source optical disk (CD) is
bei ng norasdunptriepr,othedare |dtattimy detlet gh nepead bepyesyind frdcording f t he
recorded data is being normally reproduced, the control procedure goes to
step S39,opdrrtion | | the dasghebed feider sirle@w. thhti t ehables ergfiamik i n
step S38 as No, this neans that the entire recording source optical disk
cannot berdmfd@yatal ok0dulka Krbml 8 sheadicyy heepoddi thet OptheaT Wirant

sub- hi gh- speed replay nultiple K The control procedure then returns to
the apoverflener hhghe st e tIA4 dnA 1 8p88d (i )PhAACSEL Hriphle@BI $28a tiy ough

S36. Then, it is again determned 1n step S38 whether this recording source
opti cal ddéﬁ%ﬁlﬂlﬂlé@a§ ePhaY SfuireP 169 fdld 8Diowable in the optical disk
high-speedreplaying/recordingapparatus HSC2. At thedetermined
allowable maximum replay speed, the high-speed
replaying/recording operatien is started for the optical disk.
15 In other words, high-speed replay capabilities are evaluated at
arecording area of the optical diskmost susceptible to high-speed
replay and, based on the evaluation results, the allowable maximum
replay speed of that optical disk is then determined. In this
sense, the recording area of the optical disk susceptible to
20 high-speed replay is referred to as a replay evaluation area.
With reference to FIGS. 5 through 8, evaluation areas
in optical disks of different rotation control schemes are briefly

described below.

FIG. 5 schematically illustrates recording areas of the

25 optical diskunder CLVcontrol. InFIG. 5, oneof twodouble-headed
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15 sub-hi gh-speed replay multiple K. In this manner, steps S24 through S38
forma routine for determning an all owabl e maxi mum repl ay speed of the
optical disk, as the processes in the above-described steps S6 through S18
In steps S6 through S18, however, the allowabl e nmaxi numreplay 20 speed
multiple Nmax is set so as to have a val ue designated by the optical disk
hi gh- speed repl ayi ng/ recordi ng apparatus HSC2 or the user as it is.
Therefore, there is a disadvantageous possibility that the all owabl e
maxi mum r epl ay speed inherent in the recording source optical disk has not
been det &teR¥S i theFafiisddqdireatitor dhateleriirqatiaengas the Aapey mim
setting the allowable 41 = nmaxi mumreplay speed nultiple Nrax based on the
manuf act ?¥ ngPQuaPt15abf disle BPRTRIBNER s hans b ideh helyhsrerd drerbay
multiple N. Furthernmore, in steps S6 through S18, if the allowable 5
maxi num rep ey pddrt difemotatied affear Bégharngrsedr Cengplacarevsktys | ower
than the N-fold speed, the all owabl e maxi nrum repl ay speed of the optical
di sk for eepdned hwdtdpoitbelr deckraigh-3peasl atepiheyitiger e€orephay, and
appar at usHSC2can be practically cal cul ated. The all owabl e maxi num repl ay
speed 5cantlmrafiyre bends divetgudd defiective evtprogiuctiendecthe vdhearmmadwie Vp
is smaller. However, when the deceleration value Vp is too small, it takes
time to calcatel endare @Hd onattdre misxioflinthree pdtyi gk edh skvhrepdraesentad an
practical. In step S40, the sub-high-speed replay multiple Kis 15 set as
t he al | ovabiesrmini miaiblephayghsppedd ol erddigrx Lnbhehaentenlis piecedhur e
then goes to the next step S42. In step S42, a high-speed replay process is
start ed wdusd def edt Dreabéprodxd tivn coppayespeeH thel dr gt INmgH rspadde
first read position of the recording source optical disk. The control 20
pr ocedur erdglady gangetie t hehsaxis e R44h-bpesdaepidd rah§e Madaine 230_1
determ nes whether the witable/rewitable optical disk 230 5 has a
recondi N xpaGiny stapakl aigh-speeadr8glhPersngé enho Ita SHIth SR} e X
thereto. If the capacity is sufficient, it is determ ned as Yes, and then
the 25 copdfidiirddl @ecdYr 8nJOREiIF® BPIy>4Rnge Lr of this optical disk.

This entire replay range Lr corresponds to a recording
area Ar of this optical disk. The unstable high-speed replay
range Le corresponds to an unstable high-speed replay area Are.

15 The outer-rim stable high-speed replay range Lno corresponds to
an outer-rim stable high-speed replay area Arno. Note that the
unstable high-speed replay area Are is the replay evaluation area
of this optical disk.

The unstable high-speed replay range Le is smaller than

20 the outer-rim stable high-speed replay range Lno. Furthermore,
as a ratio of the unstable high-speed replay range Le with respect
to the entire replay range Lr is smaller, the allowable maximum
replay speed of theoptical diskcanbe determinedmore efficiently.
This determination is made also in consideration of influences

25 of replay inhibiting factors other than the above-described
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42 ~n step S46 ( the witing/reading unit 230_3 wites the content data
Sad supplied via the read data detector 200 to the MD drive 230_1 in the
witable/rewitable optical disk (MD) 230 5 in predeterm ned recording
units. In the present invention, the 5 recording units can be units of
sectors, units of tracks, units of recording source or destination optical
disk. In the present enbodi nent, however, units snmaller than units of
sectors are preferable. In this manner, the content data Sad sequentially
read fromthe recording source optical disk (CD) is witten in 10 the

writ abl e/ Fehrtiandt HRGEdTm)sk $BotEe | FRsecdt dt myrsds € - siREFBr 18h@n
units of sectors. As described above, in the present enbodinent, in the
above al | BVRbF2! RERMRLM Yephapripead Ehalt UREREIFIVoER T Feot stégdresbotat ough
S18/ steps S24 through S38 ) , the data read and reproduced 15 fromthe

r ecor di ngreee¥&tngpimeal Lui M )i §s o pinyéast ot reicogddpucanesi(fem Aep) ay
speed evaluation, and is not recorded in the recording destination optical
di sk. Al tef rerdeuwed \b minutesefifepreéferahby seicddhe rephey evajuateenf or

al | owabl e maxi mum repl ay speed evaluation, but is also witten in a

pr edetser ranea. 20 | ocati on on the recordi ng destination optical disk. This
can elimnate the process at the tine of replay for skipping replay of the
unst abl e hi gh- speed'IGpé aghamasidat lytildnehyrateduce ogrdirtey aoéas dfi tiee
required for replaying/recording. This is particularly convenient for such
an opti cabptickl dhdrun@eY Gohntomtrqol 25 IRRIG .26, an€bf twwdeubbsthdaded

hi gh- speed area Are is | ocated at 43 the inner nost rimof the recording
area Ar. dheow®lihr the paddeduderébetogatmt Ostlvcdatad neheptHl3utedr siwp S48
, UTOCC information regarding witing in step S46 of the content data Sad in

the witabfethewptabh® @pék Cobpbeseiks 230 _GnédAD1é Shoghespéed bypidye MD
systemcontroller 230_1, and is then witten in an UTOC area of the

writall e/ rengd tadl thaptiLalotdteld 430a5nlilRkr. spBeaceahyelapr 06EEEI €y § hen
goes to the
compared with other recording areas at the time of replay, and
therefore tends to cause defective reproduction. The other arrow
located near the inner rim of the optical disk represents an
inner-rim stable high-speed replay range Lni that tends not to
15 cause defective reproduction comparedwiththeunstablehigh-speed
replay range Le. Similarly, in this optical disk, the unstable
high-speed replay range Le is smaller than the inner-rim stable
high-speed replay range Lni. Furthermore, as a ratio of the
unstable high-speed replay range Le with respect to the entire
20 replay range Lr is smaller, the allowable maximum replay speed
of the optical disk can be determined more efficiently. Note that
the inner-rim stable high-speed replay range Lni corresponds to
an inner-rim stable high-speed replay area Arni.

FIG. 7 schematically illustrates recording areas of an

25 optical disk under ZCLV control. In ZCLV control, CLV control
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next step S50. In step S50 , the operation controller 300b determ nes 10
whet her the replay of the recording source optical disk has been conpl et ed.
If it is determ ned as Yes, the high-speed replaying/recordi ng operation of
the optical disk high-speed replaying/recording apparatus HSC2 ends. If it
is determned in the above step S50 as No , that is , if it is determ ned

t hat hi gh-speed 15 replay of the recording source optical disk is not
normal |y perforned, the control procedure returns to the above-descri bed
step S44 for continuing . reproduction from unrecorded portions of the

r ecor di ng-ArREF FTTRY PHENIP BUBHIEA b M PRRFaRTSpLGA @NThe TR41A) a
determ ned_in the above step S44 as No, that 20 is, if the recording
capacity 6tTeReleRcoldidtgl dedPrpiaiianakspeae] (F@Mots safpreddm PRt t he
amount of data to be reproduced or recorded, the control procedure goes to
step S52.2fntRe sy ring sdder ePRANEYASE RS rih AN e afetherRREIMEYCh as
a display on the display unit 400 indicating that the 25 recording capacity
of the respeed np dédwt inemaiiodngpprprtiionssk Thedeisre, jaspprpiogule¢atedt. The
control procedure then ends. Wth the above structure, the high-speed

repl ay r eptbalyel ngvaychro ndeappaeanin HS@mofnshabpe dsidix- speedtépbayan
performreplaying at a replay speed suitable for the optical disk 5 and
records dadmg®hea \#axtbins spdwidhidigthewrahgel.e@anesaminuen e ides tet ke .
Preferably, the optical disk high-speed replaying/recordi ng apparatus HSC2
uses a Chhightépeedompdiayy reangec bnbpand san diwlerandmas thblashigie-speed
witable/rewitable optical 10 di sk. However, the recordi ng source optical
di sk can bephay opinigeall.ndi, skesyectivslhy The€Dinatdad: higlh -ap€ER td@layxan be
inserted in the conbination drive 130. Furthernore, the witable/rewitable
opti cal drakgedre keraespphieato dirs kinsypbflleckidly- spéda RApdag arO¥ ARV on

whi ch managenent information, such as the UTOC i nformation, 15 regarding

t he dat a twe hihreacatigedtable el glecsyaiall raplberasgs 'L soéeespuhliBetrsor e,

t he unstabl e hi gh-speed replay area Are and the recording area Ar basically
have the aglaiiean rdassthbed N Ji-SRfed @92 alyOareé&SArmi. 6Thé, o@héhr Srim
However, depending on 20 the characteristics of the optical disk high-speed

repl ayi ngé £ £6106 diih -2RRAP S 1H9CRan §8 MM A it dtiddl itby aff olfer Laer di ng
source optical disk, or conbination of both, the unstable
stable high-speed replay range Arno. Preferably, a relation is
set so that the unstable high-speed replay range Le = the inner-rim
15 stable high-speed replay range Lni =< the outer-rim stable
high-speed replay range Lno. An example of such an optical disk
under ZCLV control is a DVD-RAM disk.
FIG. 8 schematically illustrates recording areas of an
optical disk under ZCAV control. In ZCAV control, CAV control
20 is performed within a plurality of zones provided at the radial
direction. Also, rotational control is performed so that a
difference between the respective zones is as small as possible.
Consequently, a zone in the outer rim side is rotated at higher

speed (linear velocity) compared with a zone in the inner rim side.

25 Preferably, arelationisset sothat theunstablehigh-speedreplay
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hi gh-speed replay area Are can be appropriately determined. That is, in the
optical disk high-speed replaying/recording 25 apparatus HSC2 in use, it is
possi ble to appropriately select a 45 portion where reproduction defects
tend to occur in high-speed replay conpared with other recording areas as
t he unstabl e hi gh-speed replay area Are. As described above ( in the
optical disk high-speed 5 replay~ng/recordi ng apparatus HSC2 according to
t he second enbodi nent ( reproduction defects do not occur even when the
entire optical di§¥ is replayed at the sane replay speed. Al so,
advant agebaRg§Le| & jtheprteninin sty Dight sEead K erLAY FRgIed e dSr the ay
speed suitable for even an optical_ disk that cannot be 10 repl ayed at
anot her P e H Ghadpedii Fepirgrd perYax étange Ay andd ByaaRSsE [9dr such
hi gh-speed repl ayi ng/recordi ng apparatus. Wiile the invention has been
descri bed@? rorfetedl  die Yyrsiaayd Fes¢rept ienansMPndask. aspect s
illustrative and not restrictive. It is understood that nunerous other
nmodi fi cati ons 15 altPteathal theoreaatben doenitredlarB3ROhts thaesrin adgvanoen t he
scope of the invention. 46 WHAT IS CLAIMED IS: 1. An optical disk
hi gh- Speedatzdediinigorecrttions appagdthestvibesiofr entiscal ddskas ,f costrobti cal
di sk having recorded 5 thereon digital data in first units to be reproduced
at a firsschepsay Speedsdabiei hjjgh-speedl repldnyraygecie (hkedugstablelata in
second units smaller than the first units at a second replay speed higher
t han t he liilglstspexyl agpSpeadeaWre) et hielvar tteaad- isectaatd elhini §15- sfe el e Bay dat a
in a witable second optical disk, and then records 10 the first units in
t he secondamgyd Leal ( thes buteherappaiaAileshtghpspeed gepilaysdre®adndat, aagaial ity
determ ning neans for determning a quality of the read second units of
digital daie;inwed-X5nf stablechidgindpeedeapsaiyofanige N1AAJdBe LiOer-rim
determ nation that the quality of the second units of digital data is | ow,
t he flior ststdble hahhdispetkal rélsitay afehhEaseCOAdsERl bedai #h thifedenepl 8y speed
obtai ned by subtracting a first predeterm ned speed fromthe second repl ay
speed. 20rEgs .The wduy &li sk hi gh-speed repl ayi ng/ recordi ng appar at us
according to claiml1, further conprising:

With reference to a flow chart shown in FIG. 4, only

the optical disk high-speed replaying/recording procedure

performed by the optical disk high-speed replaying/recording

15 apparatus HSC2 is described. When the optical disk high-speed

replaying/recording apparatus HSC2 is powered ON to start the

operation, the operation controller 300b first determines in

step S2basedonauser instructionsignal SUwhetheraninstruction

hasbeengivenforhigh-speedreplaying/recording (atN-foldspeed)

20 of the optical disk. If it is determined as No, the process of

this step is repeated until it is determined as Yes. The control
procedure then goes to the next step S4.

In step S4, based on the user instruction signal SU,

theoperationcontroller 300bdetermines arecordingsourceoptical

25 disk and recording destination optical disk. Furthermore,
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second read data quality determ ning nmeans for determining a quality of the
re-read second units of digital data; 25 and 47 second re-readi ng neans
for re-reading, upon determ nation that the quality of the re-read second
units of digital data is low, the first units of digital data in the second
units at a fourth reply speed obtained by subtracting a second 5

~r Pdet erm ned speed fromthe third replay speed. 3. The optical disk

hi gh- speed repl ayi ng/recordi ng apparatus according to claim2, wherein the
first predetern ned sp yal .to the second 10 predeternined s eed. 4,
The opt | cOFPSH LK i h e 08 LPERLAS R et CLOTEH AP UHsPaPREdC ScROPEY rEhs

claim1) wherein the flrst predeterm ned speed has an arbitrary val ue 15 SO
that the ¥hFtPlepish-speed ?%Plrﬁibﬁéﬁat% 1tsh%e$?’|“§3cnef%pl &y dpReribed The
optical disk high-speed replaying/recordi ng apparatus according to claim 2,
wher ei n 22PYFR: SERIMPHredA@HLHiNgd SopEes RRS1GALafbFEr éﬁ;?)v%ﬂl%ea%d‘ﬂ? hat
the forth replay speed is higher than the first replay speed. 6. The
optical diskconding stestinadion agticadrdisly) v pacat dosgrteddingth® claim

1, wherein 48 the second units are any of tracks, sectors, and data
bl ockS. 7combrenaiptarcdrive 3RO laingH hedRdr Lee R i eans i oril 1y dpbes tedis
according to claim1, wherein upon witing of the first units of digital
data i n tTeexsstorsl dpmiocedcaidGinng sewege ppiiticahfddmkat¢(hooma hecdrdbigunits
of digital data is witten in a record data managenent information storage
area of tdessoonibroppitderldisikk (MD)8hadleeppinsartedskitie ghespemunot
repl ayi ng/ recordi ng apparatus according to claim?7, wherein the second
opti cal dsskecdts highVispRedi skcotfitng ecdtodt datia reasgenent thikostapi D,
storage area is an UTOC area, and the 15 managenent information a.s UTCC
i nf or mat i ¥ie recording source optical disk and the recording destination
10 optical disk are always determined. 1In the present example, the
inserted CD and the inserted MD are determined and recognized as
the recording source optical disk and the recording destination
optical disk, respectively. The control procedure then goes to
the next step S6.
15 In step S6, based on the user instruction signal SU,
the operation controller 300b detects a high-speed replay
multiple N, which defines by how much the normal replay speed of
the recording source optical disk is multiplied. That is, in the
present example, it is determined by how much the normal speed
20 of theCDismultiplied forrecordingdataontheMD. Thehigh-speed
replay multiple N determined in this step is supplied as a
combination drive control signal SOc to the drive system
controller 134. Note that the high-speed replay multiple N can

be set not only based on the user's instruction, but to a value

25 corresponding to the maximum replay speed allowable in the optical
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9. The optical disk high-speed replaying/recordi ng apparatus according to
claim1, wherein the first optical disk is a CD-R disk. 20 10. An optical

di sk hi gh-speed repl ayi ng/ recordi ng apparatus which reads data froma first
optical disk having recorded thereon first digital data to be reproduced at
a first replay speed as being a normal replay speed, at a second replay
speed higher 25 than the first replay speed) reproduces the read data as
second 49 digital data, and records the reproduced second digital data in
t he second, witable optical disk,, the apgaratus conprising: maxi numreplay

. SK, p
speed det 8E85 B IReSRECHAGCRIAYINS/ TG COFELRY P HibclS06f - t HE S ELBRECHI gi t al
data reproduced froma 5 predeterm ned portion of a recording area of the
first optPEAPeYrLk, themedqsuhd dfcayedtesdeRpsBi-cabl e to an entire
recording area of the first optical disk; optical disk replaying nmeans for
reproduci ng the secdh§taPgt alPag&tacr ridii PRENTEPSLAGHRR A MYl PAE N he
maxi mum replay 10 speed; and optical disk recording means for recording the
second di Hhe Ariggtsy Vien aentee éptidsdieridgies qhe nypbesmf catratiiens
hi gh- speed repl ayi ng/recording 15 apparatus according to claim10, wherein
t he priedee®ithematqiindosourceopbicaddinki thaEserype aaldtatdiafmalesp¢eded on
a type of the first optical disk and in which reproduction defects tend to
occur nosinsitruciioresigpalgSoh fdwre dutpsit pt thelreahlsy apeeleswietoming epl ay
speed. 20 12. The optical disk high-speed replaying/recordi ng apparat us
accor di ngunbt ¢B&i. m Ad dewbheibed abloweprdzjsetinqen ther tymmof she gpticah
| ocated at a inner-nost-rimside of the first optical disk under CLV
control. @bsk@nd the scheme for controlling the rotation of the optical

disk, the number of rotations (angular velocity) defined by the

10 rotationalspeedinstructionsignalSrnisnotnecessarilyconstant
with respect to the same replay speed. Therefore, needless to
say, the N-fold replay speed is not necessarily equal to the N-fold
angular velocity. The control procedure then goes to the next
step S10.

15 In step S10, based on the rotational speed instruction
signal Srn, the replay speed switching unit 136 rotates the
recording source optical disk (CD) inserted in the optical disk
drive 132 (CD drive 132_1) at the N-fold normal replay speed. The
control procedure then goes to the next step S12.

20 In step S12, the replay speed switchingunit 136 detects
a reading speed at the read position of the optical disk (CD) being
rotated at the N-fold normal replay speed to generate a reading
speed signal Srs for output to the optical disk controller 138.

That is, the reading speed signal Srs corresponds to a speed at

25 which data is read from the optical disk and is then supplied to
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13. The optical disk high-speed replaying/recordi ng apparatus according to
claim 12, wherein the predeterm ned portion is smaller than a recording
area portion except the predeterm ned portion. 5 14. The optical disk

hi gh- speed repl ayi ng/ recordi ng apparatus according to claim 13, wherein the
first optical disk is a CD, a total recordable tinme of the entire recording
area is 74 mnutes, a total recordable 10 tine of the predeterm ned portion
is 5 mnutes. 15. The optical disk high-speed replaying/recording apparatus
according to claim1l, wherein the predeterm ned portion is a portion

| ocated ath@RPI5CAAfErsk cRpsrasler 1t3r§e f?P%tCQSﬁ%IioclaPr%l‘F%@u{m&élenm@F
control. 16. The optical disk high-speed repl aying/recordi ng apparat us
accor di ngt@. othke dieHt B tarh&di-n the predeternmined portion is snmaller than a
first portion 20 |ocated on the recording area closer to an inner-rimside
of the first opticdn dtek SHanbahedmredbeaereadien gpeefiggidmal rat ethe and i s
smal | er than a second portion |ocated on the recording area closer to an
out er - ri noptideal sk chetpréderdB3®irrargghirdesonat she dedoéd nd@mallrepllay The
opti cal disk high-speed replaying/recording apparatus according to claim
16, wher espeadietipe ddta dChidade Juot )t beoing seadblylthe dptdrcatiivbl Sk distvear3id on,
and the first portion is smaller than the second portion. 5 18. The optical
di sk hi ghtGpéadveepBayl hgimosac ahdi uwgs Egipks atigh -apeeddremldy atleal Ard Iof
wherein the predeterm ned portion is a portion |located at a nost outer-rim
si de of ttme foptsicaiptdicad (dipk dthdare NCAS1GORbirmal 18pl8y Fpheeaptimed di sk
hi gh- speed repl ayi ng/ recordi ng
optical disk controller 138 then retrieves content data (audio
data) Sad and management data (sub code) Ssb from the read datd
10 for output to the read data detector 200. The control procedure
then goes to the next step S516.
In step S16, based on the content data (audio data) Sad
and the management data (sub code) Ssb, the read data detector 200
generates a replay state signal Sjr indicative of the state of
15 replay for output to the operation controller 300b. The control
procedure then goes to the next step S18.
In step S18, the operation controller 300b determines
based on the replay state signal Sjr whether the recorded data
is being normally reproduced from the unstable high-speed replay
20 area Are of the recording source optical disk (CD) at the N-fold
speed designated by the user. In this example, it is determined
that the data is being normally reproduced when a predetermined
amount of reproduced data is supplied within a predetermined time

period. Otherwise, it is determined that the data is not being

25 normally reproduced. If it is determined as Yes, that is, the
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apparatus according to claim 18, wherein the predeterm ned portion is
smal ler than a third portion |located on the recording area closer to an
outer-rimside of the 15 first optical disk than the predeterm ned portion
is located, and is smaller than a fourth portion |ocated on the recording
area closer to an inner-rimside than the predeterm ned portion is |ocated.
20 20. The optical disk high-speed replaying/recordi ng apparatus according
to claim19 wherein the predeterm ned portion is smaller than the third
portion, and the third portiqQn is smaller than the fourth portion., 25 21.
The. opt | caftai Kk 4 g1 SHeBA 1apFRPPRORFERor ity B2andaspafaths Sebbrdling to
claim 10, wherein the nmaxi numrepl ay speed detecting neans includes:
hi gh- spee@?%ﬁﬁ%é&é#r@%&n@eﬁlﬁy%ﬁfs6‘&3?(9]1339“%% SPEEANd HR &I SIS from
t he predeterm ned portion at the second 5 replay speed; reproduced digital
dat a qual P8¢ TRRIGHIRFNESFEENINT ERe @by e :heRF & oqdr&rrtghor 18 hECER @ hd
digital data reproduced by the high-speed reproducing neans; and hi gh-speed
repl ayi ngecdiatslomgaidiige deredatarngning aped leeeddei harisuntrerlathe
quality of the reproduced second digital data is low, a third replay speed
by sulst r agpéedjof thedeticalbidkspedd thignrohtinecdhd hiph spesdoeepiay i |
anot her determnation is nade that the quality is high, and causing the
hi gh- s peechpapiloiduc iofg theanscend ireprsotuce thtisatohibkliigi ewbldatad 16t f r om
the predeterm ned portion at the third replay speed for output to the
r epr oduceal reicgiridhgdarten noakidus agiteitientogheeinflu@cedlo€ njpgh cspeali sk
hi gh- speed repl ayi ng/ recordi ng apparatus according to claim?21, wherein 20
t he predetepIaynedBageddohaha evalluatipal resultian thevallliewabi ai meechinoym
subtracting the first replay speed fromthe second replay speed. 23. The
optical ditgKldy Hpeprarf rid tawptg/cadc didikng.s2 deappaiatds arleorcbnigrdo cl aim
22, wherein

10 procedure then goes to step S21.

In step S21, an allowable maximum replay speed multiple
Nmax is set as the high-speed replay speedmultiple N. The control
procedure then goes to the next step S42.

If it is determined in step S18 as No, that is, if the

15 recorded data is not being normally reproduced from the unstable
high-speed replay area Are at the N-fold speed, the allowable
maximum replay speed multiple Nmax is determined as being smaller
than the high-speed replay multiple N. The control procedure then
goes to step S24.

20 In step S24, the operation controller 300b subtracts
a deceleration value Vp from the high-speed replay multiple N to
find a sub-high-speed replay multiple K. The deceleration
value Vp is a value appropriately predetermined with a view to
waiting for a recovery of the replay state from the defective state

25 occurring at the optical disk high-speed replaying/recording
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53 the maxi numreplay speed detecting neans further includes maxi num
speed detecting neans for determ ning, as the maxi numreplay speed, a third
speed which is used upon determ nation that the quality of the second
digital data is high. 54
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for identification. The control procedure then goes to the next

step S30.
In step S30, as with the above-described step S10, the
20 replay speed switching unit 136 causes, based on the reduced
rotational speed instruction signal Srk, the recording source
optical disk (CD) inserted in the optical disk drive 132 (CD
drive 132_1) to rotate at the K-fold normal replay speed. The
control procedure then goes to the next step S$32.

25 In step S32, as with the above-described step S12, the
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opticaldisk (CD) at theK-fold normal replay speed, and to retrieve
15 content data (audio data) Sad and management data (sub code) Ssb
for output to the read data detector 200. The control procedure
then goes to the next step S36.
In step S36, as with the above-described step S16, the
read data detector 200 generates, based on the content data (audio
20 data) Sad and the management data (sub code) Ssb, a decelerated
replaystatesignal Sjkindicativeof thereplaystateat the reduced
speed, and then outputs the generated signal Sjk to the operation
controller 300b. The control procedure then goes to the next

step S38.

25 In step S38, as with the above-described step S18, the
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this recording source optical disk can be replayed with the current
15 sub-high-speed replay multiple K.

In this manner, steps S24 through S38 form a routine
for determining an allowable maximum replay speed of the optical
disk, as the processes in the above-described steps S6 through S18.
In steps S6 through S18, however, the allowable maximum replay

20 speed multiple Nmax is set so as to have a value designated by
the optical disk high-speed replaying/recording apparatus HSC2
or the user as it is. Therefore, there is a disadvantageous
possibility that the allowable maximum replay speed inherent in
the recording source optical disk has not been detected. This

25 disadvantagecanbeeffectivelyeliminatedbysettingtheallowable
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The allowable maximum replay speed can be more accurately
10 calculated when the deceleration value Vp is smaller. However,
when the deceleration value Vp is too small, it takes time to
calculate the allowable maximum replay speed, which is not
practical.
In step S40, the sub-high-speed replay multiple K is
15 set as the allowable maximum replay speed multiple Nmax. The
control procedure then goes to the next step S42.
In step S42, a high-speed replay process is started with
the allowable maximum replay speed multiple Nmax from the first
read position of the recording source optical disk. The control
20 procedure then goes to the next step S44.
In step S44, the MD drive 230_1 determines whether the
writable/rewritable optical disk 230_5 has a recording capacity
capable of recording the content data Sad supplied thereto. If

the capacity is sufficient, it is determined as Yes, and then the

25 control procedure goes to step S46.

42



10<8< 10%& () - 9%$10%<& ()-kilw Il (nhndEbC 10!!!109%&' ()-!10%& ()-L

109%&' () -109&' ()-#109&' ()-!10%& ()- hnmmm nnrmnndEbC

10! I FO&$109& () - #f 109& ()-!! 109 ()-!109%& ()-!109%& ()- Y#109%&' () - noNooopYpdE

bC 10!!

11109 ()-F/ &109%& ()--!109& ()-+!'109%& ()-)!109% ()-'!10%& ()- YpppaMyPqQRq

SqdYNC 10!'! 10 10

10<10%&' ()-399&$10%&' ()-37!109& ()- & S5F10%&' ()-&310%& ()-Sqqqq3rtrrdEYNC
101! 1109 () - | #10%81‘1% sl%?é%d’ﬁb %;r}eadlng unit 230_3 writes the

MOo%& ()-y!109% ()-rr vgss
9310%&' () - 10%&' Y $10% -110%&'.()-110 tt GUUAEYNC
1011 *1 10827} (%af(ﬁ)/ (d& g’ﬁg (31%@@;@&13) id{ff‘é&?‘%“r to the
1109 () - uuvavv EYNC .1
71 1098 () ¥B19EG9E V\%Oel fé‘O/%P% )Wrdlth@%E/ E?WE%%% Bt 5210985 ) MWL IRARMOMmIMY
bC 10! f109%& ()- ! 10%&)@%>< ' 109&/ (-271
109%&' () - %Me(t)er\m\n emp.ts In the present invention, the
10%&' -1 10%&"% 1109 () - s' 10%&' ()-y#10%&' ()- L 109 () - éyysz{szbC
10! ! 3 /RSTOORELINGRIIg® CRngPe Wi g )OfBS?LBWE) -un e/ rrpa SOURNIYS [ 222{ G

{ dEbC . o . .

10! 1 Y1! 1098 {OCoFSias 09RE ¢§ -od d83biRat} or-oriTRaY) diFk 109 theopravemt ()-{| H
[11]]][]dYNC 10!'! 10 10 ] ]
109<10%&' ¢mbad Dray1Doghewevenr .1 0vR {9 -9 iR’ than unoR' ¢5 - $¢¢49ry-Fre BYNC
101 910%<& ()-3!' 10%& () -! &#10%<& () -
1 10%<&' ()prefignedgls ) - Inovhds(nannery/gd®yi@ntent data Sad sequentially
10! " 11109%<& () - Y'109%<&' () -S! 109%&' ()-3 $109%& ()-F! 10%& () - &@
10%&' () - TéadmifHNC the! retovdang) sburde%m®t {9aly A1k &D() is' vivkeh (In
| %$10%<& () -f#! 10%& ()-m bdEYNC
10! 9109 &t 1i¢ -wr 109618 (DevEI KL EptddhlOdssk( 230! 30¥m&ré¢doyding 09sit g ) - 7xbC
smaller than units of sectors.
As described above, in the present embodiment, in the
above allowable maximum replay speed evaluation routine (steps
S6 through S18/steps S24 through S38), the data read and reproduced
15 from the recording source optical disk is only used for allowable
maximum replay speed evaluation, and is not recorded in the
recording destination optical disk. Alternatively, it is
effective that such data is not only used for allowable maximum
replay speed evaluation, but is also written in a predetermined
20 location on the recording destination optical disk. This can
eliminate the process at the time of replay for skipping replay
of the unstable high-speed replay area Are, thereby reducing the
total time required for replaying/recording. This is

particularlyconvenient for suchanoptical diskunder CLV control,

25 such as a CD, whose unstable high-speed area Are is located at
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In step S50, the operation controller 300b determines
10 whether the replay of the recording source optical disk has been
completed. If it 4is determined as Yes, the high-speed
replaying/recording operation of the optical disk high-speed
replaying/recording apparatus HSC2 ends. Ifitisdeterminedin
the above step S50 asNo, thatis, if it isdetermined that high-speed
15 replay of the recording source optical disk is not normally
performed, the control procedure returns to the above-described
step S44 for continuing reproduction from unrecorded portions of
the recording area Ar at the allowable maximum replay speed (N).
If it is determined in the above step S44 as No, that
20 is, if the recording capacity of the recording destination
disk (MD) is not sufficient for the amount of data to be reproduced
or recorded, the control procedure goes to step S52.
In step S52, predetermined error handling is performed,

such as a display on the display unit 400 indicating that the

25 recording capacity of the recording destination optical disk (MD)
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10! and records data on a writable optical disk without causing dat
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15

20

25

defects.

Preferably, the optical disk high-speed
replaying/recording apparatus HSC2 uses a CD as the recording
source optical disk and an MD as the writable/rewritable optical
disk. However, the recording source optical disk can be anoptical
disk typified by a CD, a DVD, and a VCD that can be inserted in
the combination drive 130. Furthermore, the writable/rewritable
optical disk can be an optical disk typified by a CD-RW and a DVD-RW
on w.hich management information, such as the UTOC information,
regarding the data to be recorded can be recorded at the user's
side.

Furthermore, the unstable high-speed replay area Are
and the recording area Ar basically have the relation described
with reference to FIGS. 5, 6, 7, and 8. However, depending on
the characteristics of the optical disk high-speed
replaying/recording apparatus HSC2, manufacturing quality of the
recording source optical disk, or combinationof both, theunstable
high-speed replay area Are can be appropriately determined. That
is, in the optical disk high-speed replaying/recording

apparatus HSC2 in use, it is possible to appropriately select a
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optical disk is replayed at the same replay speed. Also,
advantageously, it is possible to newly set a maximum high-speed
replay speed suitable for even an optical disk that cannot be

10 replayed at another maximum high-speed replay speed set in advance
by another high-speed replaying/recording apparatus.

While the invention has been described in detail, the
foregoing description is in all aspects illustrative and not
£estrictive. It is understood that numerous other modifications

15 and variations can be devised without departing from the scope

of the invention.
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second units smaller than the first units at a second replay speed

higher than the first replay speed, writes the read second units
of digital data in awritable second optical disk, and then records
10 the first units in the second optical disk, the apparatus
comprising:
first read data quality determining means for
determining a quality of the read second units of digital data;
and
15 first re-reading means for re-reading, upon
determination that the quality of the second units of digital data
is low, the first units of digital data in the second units at
a third replay speed obtained by subtractinga first predetermined

speed from the second replay speed.

20
2. The optical disk high-speed replaying/recording
apparatus according to claim 1, further comprising:
second read data quality determining means for
determining a quality of the re-read second units of digital data;
25 and
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3. The optical disk high-speed replaying/recording
apparatus according to claim 2, wherein
the first predetermined speed is equal to the second

10 predetermined speed.

4. The optical disk high-speed replaying/recording
apparatus according to claim 1, wherein
the first predetermined speed has an arbitrary value
15 so that the third replay speed is higher than the first replay

speed.

5. The optical disk high-speed replaying/recording

apparatus according to claim 2, wherein
20 the second predetermined speed has an arbitrary value
so that the forth replay speed is higher than the first replay

speed.

6. The optical disk high-speed replaying/recording

25 apparatus according to claim 1, wherein
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second optical disk, management information of the first units
of digital data is written in a record data management information
storage area of the second optical disk.
10

8. The optical disk high-speed replaying/recording
apparatus according to claim 7, wherein

the second optical disk is an MD-R disk, the record data
management information storage area is an UTOC area, and the

15 management information is UTOC information.

9. The optical disk high-speed replaying/recording
apparatus according to claim 1, wherein

the first optical disk is a CD-R disk.

20

10. An optical disk high-speed replaying/recording
apparatuswhichreads datafromafirstoptical diskhavingrecorded
thereon first digital data to be reproduced at a first replay speed
as being a normal replay speed, at a second replay speed higher

25 than the first replay speed, reproduces the read data as second
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based on a piece of the second digital data reproduced from a

5 predetermined portion of a recording area of the first optical
disk, a maximum replay speed applicable to an entire recording
area of the first optical disk;

optical disk replaying means for reproducing the second
digital data from the first optical disk at the maximum replay

10 speed; and
optical disk recording means for recording the second

digital data on the second optical disk.

11. The optical disk high-speed replaying/recording

15 apparatus according to claim 10, wherein
the predeterminedportionisaportionwhichistypically
defined based on a type of the first optical disk and in which
reproduction defects tend to occur most during replaying of the

first optical disk at the second replay speed.

20
12. The optical disk high-speed replaying/recording
apparatus according to claim 11, wherein
the predetermined portion is a portion located at a
inner-most-rim side of the first optical disk under CLV control.
25
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the predetermined portion is smaller than a recording

area portion except the predetermined portion.

14. The optical disk high-speed replaying/recording
apparatus according to claim 13, wherein

the first optical disk is a CD, a total recordable time
of the entire recording area is 74 minutes, a total recordable

10 time of the predetermined portion is 5 minutes.

15. The optical disk high-speed replaying/recording
apparatus according to claim 11, wherein
the predetermined portion is a portion located at an

15 inner-rim side of the first optical disk under ZCLV control.

1l6. The optical disk high-speed replaying/recording
apparatus according to claim 13, wherein
the predeterminedportionissmaller thanafirst portion
20 located on the recording area closer to an inner-rim side of the
first optical disk than the predetermined portion is located, and
is smaller than a second portion located on the recording area
closer to an outer-rim side than the predetermined portion is
located.

25
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18. The optical disk high-speed replaying/recording
apparatus according to claim 11, wherein
the predetermined portion is a portion located at a most
outer-rim side of the first optical disk under ZCAV control.
10
19. The optical disk high-speed replaying/recording
apparatus according to claim 18, wherein
the predeterminedportionissmaller thanathirdportion
located on the recording area closer to an outer-rim side of the
15 first optical disk than the predetermined portion is located, and
is smaller than a fourth portion located on the recording area

closer to an inner-rim side than the predetermined portion is

located.

20 20. The optical disk high-speed replaying/recording
apparatus according to claim 19 wherein
the predetermined portion is smaller than the third

portion, and the third portion is smaller than the fourth portion.

25 21. The optical disk high-speed replaying/recording
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by the high-speed reproducing means; and
high-speed replaying control means for determining,
10 upon determination that the quality of the reproduced second
digital data is low, a third replay speed by subtracting a
predetermined speed from the second replay speed until another
determination is made that the quality is high, and causing the
high-speed reproducing means to reproduce the second digital data

15 from the predetermined portion at the third replay speed for output

to the reproduced digital data quality determining means.

22. The optical disk high-speed replaying/recording

apparatus according to claim 21, wherein
20 the predetermined speed has a value smaller than a value
obtained by subtracting the first replay speed from the second

replay speed.

23. The optical disk high-speed replaying/recording

25 apparatus according to claim 22, wherein
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the maximum replay speed detecting means further
includes maximum speed detecting means for determining, as the
maximumreplay speed, a third speedwhichisusedupondetermination

that the quality of the second digital data is high.
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