28 Decenber 2006 TITLE OF THE | NVENTI ON OPTI CAL DI SK H GH SPEED
REPLAYI NG RECORDI NG APPARATUS BACKGROUND OF THE | NVENTION 5 Field of the
I nvention The present invention relates to an optical disk high-speed

repl ayi ng/ recordi ng apparatus which replays an optical di at S
hi gher than a normal replay speed for readi ng data recor&ggkﬁﬁ"?ﬁﬁagggical
di sk, and records the read data on a 10 witable/rewitable optical disk.
More specif ically, the present invention relates to a hi gh-speed

repl ayi ng/segof dbngr@p paatsIophi ch replays an optical disk at a replay
speed suitable for the optical disk. 15 Description of the Background Art

In recent years, theisr NaMepReRM AGY S ORI NeP 1@l 19/ RiRlor itk ABbERASBEE

repl ayi ng/ recordi ng appar at uses capable of reproducing data recorded on
various types of optical disks typified by CDs and DVvDs at a speed hi gher
than the original replay 20 speed and, also recording the reproduced data

on anot her i / I i.cal disk. The operation of a typical
exanpl e oqu%é%(%m[gaéﬁeg@amﬁ?%ﬁftﬁed 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 abFértewlitt &BCe IGYEREAC i sk is briefly described bel ow. The 1 28

Decenber 2006 CD having recorded thereon nusic or non-nusic data is,
rot at ed at The present invention relates to an optical disk

high-speedreplaying/recording apparatus whichreplays anoptical
disk at a speed higher than a normal replay speed for reading data
recorded on the optical disk, and records the read data on a
10 writable/rewritableopticaldisk. Morespecifically, thepresent
invention relates to a high-speed replaying/recording apparatus
which replays an optical disk at a replay speed suitable for the

optical disk.

i5 Description of the Background Art
Inrecent 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 replayving/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 describedbelow. The



a speed higher than the normal replay speed. The recorded data is then
read in units smaller than tracks. The read data is then witten in the MD
in predeterm ned recording units (data blocks 5 smaller than reading units

or tracks, or CDs). Managenent information regarding this i IS
witten in a UTOC (User Table of Content) area of the M, 2?@3%%&9?1%@6
achi eving conpl etion of recording of the data reproduced fromthe CD onto

the MD. The managenent information witten in this UTOC 10 area is

her ei naf t eip hehehedetorasa Hidsr-d o futhtd or ndhentd £8 qd 1 algmebitanegast be
witten/rewitten by users in the UTOC area in accordance with the data

WiLing SLAlbec@nkBRco! BEENNARE nodfa] Sbldy ipawa, TORo(Fableagh &opkent)

i nformati on Cannot itrarily witten or réewitten by users in a

area pr OVii%e‘ﬂhgySrQ?daix{ gﬁ‘i't‘%”é aggékcﬁ{aﬁit%‘é’ck%“‘:hwﬁé Peé@-c?éfﬂrhoﬁmﬁgtﬂgﬁi cal

di sk hi gh-speed repl ayi ng/fecordi apparatus, data I's rea

recordi ng_saur.ce qptical.  disk by rotating the disk, at hi gh. speed
bt af ned B THerbaB: S o e dass b e Soavara potd. (Falroriilesy,
some cases, the recorded 20 data cannot be correctly read fromthe CD due
Lo rephay SR (TG0 FEACHHS HoG T 4B EAKr Rl GRbl ay, such as,
firstly, surface flaws or deformation of the CD;, secondly, insertion,
accuracy; thirdly, Meregementoil BECTRAG LIPS JRESRDY dt DT iditarheeéa 158
Consequent |y, dat-a cannot be correctly recorded in the MD. In 25 such
cases, eveFitHeughntadT9Se(Vgesi Teblaiqfth Copdeat)2apseamk diseMD20bBereby
repl ayi ng/ recording, the replay speed has to be reduced to a speed
achieving completion of recording of the data reproduced from the

}
J

CD onto the MD. The management information written in this UTOC
10 area is hereinafter referred to as UTOC information. The UTOC

information can be written/rewritten by users in the UTOC area

in accordance 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
i5 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, insome 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
fliaws or deformation of the CD; secondly, insertion accuracy;
thirdly, c¢ircuit 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



at which data can be correctly read fromthe CD in order to record the
data on the witable/rewitable optical disk. That is, of the above repl ay
inhibiting factors , physical 5 defectives of the nedium such as surface
flaws or deformation of the CD, are not influenced by th

itself . However, as the rotational speed, that is, the 235ﬁ§§%% §E of
the CDis |ower, the degree of inhibition regarding optical readlng by an
optical pickup is lower, and therefore data reading is inproved 10 nore.

Al so, posnﬁémlﬁg:pw@&ydn@c Rhasr &sTay apked ndH3QMhé @R auled e LCEbéaat he
CD drive, is not influenced by the replay speed itself. However, as the

rotationala$peeenofatfedLobscd MEEL1Y %acﬂg%ﬁeupé c@hﬂﬁgﬁsdéf‘ HROSbLb oAl
rel ation between the optical pickup ‘and a pit cause y errors in

posi ti onal r?é‘-‘dﬁ@e?yo StﬂeOWJI %ﬂ% ‘Itlr 3 £le, ing is inproved

nor e. FUI’t ernore, ECtI’IC act S, SUC as circuit noise,

are basically not fluence rota iona t.he CD,, but
influenced by the rep Yss%gggégg) E?? %%Fn%}§§§§§gﬁéuyq%ﬁﬁ P%YSlc %he
repl ay_spe is |ower | uences of noise are_snall and _20 therefore
b T apr GRFATOVAS domiteyBEdioRe SRR RS SBOGECEAF LOUE PERa O FRRFEFE! ng
factors, the |nab|I|ty to normal |y reproduce the recorded data fromthe CD
at  hi gh Keklie i %’;’/epé’talftﬂ‘é%‘%c‘?%éé’o@% SFPLRE SReaf HEFglfo ndPWarey:
record the data on the MD. Therefore, whatever the true reason 25 for
troubl e | #d&hgs Feprbdoraioweed. tﬁﬁafbﬁﬁrcéhed?%lllmfgﬂ@%%ed?f Fh2gChetenber

2006 replaying/ recording apparatus is structured so as to take a neasure
lower, the degree of inhibition regarding optical reading by an

/ optical pickup is lower, and therefore data reading is improved
10 more. Alsc, positional accuracy, such as accuracy of insertion
of the CD in the CD drive, is not influenced by the replay speed
itself. However, as the rotational speed of the CD is lower, the
degree of changes inpogsitional relation between the optical pickup
and a pit caused by errors in positional accuracy is lower, and
15 therefore data reading is improvedmore. Furthermore, electrical
inhibiting facteors, such as c¢ircuit 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 wvarious 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



of reducing the rotational speed, that is, the replay speed, of the CD for
a recovery to normal reproduction of the recorded data, and then recording
t he reproduced data on the MD. 5 The CD, which is an exanple of the

above-descri bed recording source optical disk, is-under Co
Linear Velocity) control so that the linear velocity is g%x§¥SHE§F?Q%R

is, when a read position is at the inner rimside, the rotational speed is
hi gher conpared with a case where the read position is 10 at the outer rim
si de. Al sarepkpehdd hoeodrd heg bppasaaiistites optideated doskstothge 4 haasthe CD,
various rotation control schenes are used, such as a CAV (Constant Angul ar

Vel ocity) sEhemiciil €AY 4088 1i08aNsEBaEdANENA 8l VeloE Heb1sghepBegandra
ZCLV (Zone Constant Linear Velocity) schenme. Therefore, the replay speed

and the rolid icpnedr korePseerofrd NErARL 158l r SH iR Ath Bel AR R fdtrlata
relation. Rather, depending on the read/Teplay position of the optical

di sk, the o.0ptial Hlakcean be,g oLateshaled GL{{erentshgsd even with the

sanme replay spee Wever, e contr schenmes are simlar to each
other Ln that the optic di sk. hi gh-speed 20 repl ayi,ng/recor di a rat us
IS str%ctured tore ué%q#he %%b? ylss Beﬁxfpgggtf%%aqg%pg%% eﬁﬁgﬁcfggﬁﬁng
cannot be nade Iherggy maith% EnéLl reading of the recorded data is

i mproved. TREUSEIT R EEDVRP T ifiethE15kri ¢ UHOSE (High- Spugtant Linear
repl ayi ng/.recordi ng appar atus, depending on the read/replay 25 position,
the rotat ivmckfa’ée&og‘grpﬁes6p*ih%%|thaa skrparvigleRi B ds cansgapdcenb?t 2006

with the sanme replay speed. Therefore, influences of the above
B is, when a'read position is at the inner rim side, the rotational
»

speed is higher compared with a case where the read position is

10 at the outer rim side. Also, depending on the types of the optical

disks other than the CD, various rotation control schemes are used,

such as a CAV (Constant Angular Velocity) scheme, a ZCAV (Zone

Constant AngularVelocity) scheme, and a ZCLV (Zone Constant Linear

Velocity) scheme. Therefore, the replay speed and the rotational

15 speed of the optical disk do not have a fixed relation. Rather,

depending on the read/replay position of the optical disk, the

3 optical disk can be rotated at a different speed even with the

same replay speed. However, the above control schemes are similar

to each other in that the optical disk high-speed

20 replaying/recording apparatus is structured to reduce the replay

speed (rotational speed) when reading cannot be made, thereby
waiting until reading of the recorded data is improved.

As described above, in the optical disk high-speed

replaying/recording apparatus, depending on the read/replay

25 position, the rotational speed of the optical disk is varied even



three replay inhibiting factors are vari ed depending on the read/replay
position. For exanple, consider a case where there is a data reproduction
factor of a uniformsize in the radial 5 direction of the optical disk. In

this case, when hi gh-speed replaying/recording is perfor at C ant
replay speed, data reproduction can be successfully rradeglgi)etcﬁg%gﬂggﬁéri m
but can be failed in the inner rim or vice versa. Furthernore, the replay
inhibiting factor can be varied in size, and also can be located 10 in
various plwcEs.tlEheagfeoreplayssgded. halliet@f s €] ah Mrueh Sl dan thet apbvef
replay can occur during high-speed replaying/recording. 1In the optical

di sk hi gh-apeed replayi Aghibetondi HhaRRA ahHs, vAYEEY ldefRrdiad esor ded
data is read and reproduced fromthe CD, the data is actually recorded on

the MD in Se0uUeRGs) Arddd.s Phee! t Qs | | | i
tracks or CDs, therae}ly))%}%corrpl eting %%?@?%g?o%&t%\%é?\%@ %%r%e g?"g,@ ?:l;ief’é

(oPr oot 10 AR RCL LRt A SOD S £ 1 T EOOEN 0 AL A MR Doy

depending on the tim witing or mati on, €c

ey bes' eqarded ot Whe WQ Ao Least RN LS, ofn 11 acks, 20,00, GPoy, 1, Lhat

case, I nconveni ences may O0C epending
data, such as that _the

def ecti ve data c%Lrne%twe Ioc(fti on_of %e defective

dat a whi cif ‘Hasbeet TEad T oh- RECoHH HeFOPELERETPRIEY FROHS -canhdt be
read in units of tracks or CDs. In order to prevent such inconveni ences,
the fol | ofitHf O SE HEA ALY PE F‘éﬁﬁ??ﬁﬁ?lifﬁalf‘ag%,lf\‘rﬂé}? C&edy TdBnoPHAI $2Y

occurs at . 5 28 Decenber 2006 a read position, the replay speed is reduced
st.epwi se Pg Hftled in the inner rim, or vice versa. Furthermore, the replay
|

! inhibiting factor can be varied in size, and also can be located
10 in various places. Therefore, a sudden halt to replay or a sudden
start of replay can occur during high-speed replayving/recording.

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, 1if
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



appropriate replay speed which allows normal replay at that read position,
and then data reproduction is restarted at the reduced high-speed replay
speed. The replay speed at the time of restarting 5 high-speed

repl ayi ng/recording is obtained by reducing a predeterm speed t he
original replay speed at the time of starting hi gh-speed%clt"e m%er%egn
replaying/recording. In this sense, the replay speed at the tine of
restarting is hereinafter referred to as a reduced replay speed. 10

However, thereaadpdatiaiwmi,tsHo Replepr ogueadiat ddicdeW Yephsdidto an
appropriate reduced replay speed fromthe read position where replay

abnor mal | ta/%pfé@yﬁ@@e aep 1y Epkeat whichePl B NG oaRd1 LEFRLYI Y %@EEE@%

fromother data units that have been already read and recorded on the

Ther ef or 6,0 &008b5! GIRY thin! Bgtd dPAR 8 LD R eaa 2080UBLY

lost. In order to prevent suc | sadvant ages, rea ositron tfrom
dat a reprgg#%ﬁi LS ILY rt at hhe reduced r eed ?as &ﬁ ?e back
-speelre .

by a prede rm&ﬁed nU\E%Egl %8fe%(raeadT gtrgpﬁﬁ%%p??%%t%ﬁgmq? b wAsrate
repl ay.abnor mal i t ccurred.. 20 That |s, it is practically nmeaningless to
recor d eac l&?esa%g%‘gt fe[ﬁﬁqyﬁ%/nree%%éﬁfjég Vb or‘)%r cttﬁ);’on?:eaﬁggélgd, Apy
recordi ng aegéuralitry é’f read data uynits on the MD.in accordance to.
pr edet er mFHEE WP LIS RRAR BT gitsc @19 edoFEPdaYa sesed aits ther héBeon
the MD, and is utilized by users. In one exanple 25 where the CD contains
nusi ¢ t radks St Prddebe PR ARGeAuRDREABENFéBECOEARBIPecENdri 2660 sSedathe
units are sequentially recorded on the MD in accordance with

‘ replay speed at the time of restarting is hereinafter referred

4

k

to as a reduced replay speed.

10 However, the read data units to be reproduced at the
newly-foundappropriate reducedreplayspeedfromthe readposition
where replay abnormality occurred 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



predeterm ned rules, thereby conpleting a piece of track data

corresponding to one track. In another exanple where the CD contains
conput er data, a predeterm ned nunber of read data units 5 are sequentially
recorded on the MD in accordance with predeterm ned rule g}hergpy
conpleting a piece of sector data. A collection of such ZP CeEMEP gg%?or
data forns a file. However, the read data units to be reproduced at the

new y-found appropriate reduced replay speed fromthe read position 10
wher e repl @ytalundromhié seaportied iar eedoi-ietesh e Mepl aWdi® raxthdecwtHi Nng
conditions fromother data units that have been already read and recorded

on the MD.pdd@sedrifed CANBES! efgyrdly tEEmpeeeded adpiadcy bf PPack data
di sadvant ageously | ost. Consequently, further recording such read data

units of I5CPRSESIEREYg 100 f OhE RrALRCE IR QhdthRGK Lol dillerdDcanapt

make it possible to reproduce correct information fromthe track data. In

s 1 est ar RedT S SRR R0 B A oL et e AEG & Be Blod ad:BbhRELE 1O

it hvi T oIt - ae FEARE 958 e, Ehat D) 1Phe FEGAHALS ALEN hat
e D ot FBUECUSE oLik e LSl gl PR, Lephav speadfies o
descri bed above, the replay inhibiting 25 factor can _be varied_in size,

and al so GarfYetadcftePs Fusdt iRtRCey o8 FREEMHeLabB0BOTBF atesileher ef or e,

a sudden halt to replay or a sudden start of
. However, the read data units to be reproduced at the
}

newly-foundappropriatereducedreplayspeed fromthereadposition

10 where replay abnormality cccurred 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
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 dataunit 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



replay can occur at high-speed replaying/recording. In other words, even
when hi gh- speed replay is started at a newly- set reduced replay speed,
defects may occur before the conpletion of 5 reproduction of the entire
record units after nerely several read data units are re t he
read position where reproduction defects occurred. As sugﬁ?ﬂ¥§§%ﬁ£2?&%
occurrences of read defects even at the reduced replay speed woul d

i ncrease usel ess work | oads of 10 redundantly reproducing the

al ready-r eprogéised Wi AdHd . aThe88eh K PEIRA rwRnkyl 82048 i iseart! ¥r

i npai r the high-speed replaying/ recoding function, at which the optical
di sk hi gh-speed, &&pl sybag/ é@PHiQ‘hﬂQpéQ&%é{aB!éy!iﬁg?ErbBbBéhhé.a' fRdothBr
worst cases, it takes nore tinme conpared wth a Case of 1

repl ayi ng/ dj _d L Qi nal: NARY.

| NVENTI ON hede s %?g?w;%no j%ﬁ:tééo%(?%%g “:Br égﬁf{?ﬁm&v‘ﬁ??%ﬂ“‘?@ 0 p’r:%‘fgggan
optical di i gh- r aying/recordin ratus_, 20 which reads and
reproducegﬁg%pgﬁréﬁggggd §§£%§£%p€TEQ|OSF§% Zgggogﬁeéakﬁiﬁﬁgp eﬁéﬁnthgg
normal _repl ay speed. of the optical disk, .  and records the reproduced data
on & wPi t AHTETFEUTTIGbOE BT PO Teot SROER bkt HaF CEF | VR G & 0 AdedaT B
reproduction defects. The present invention has the following features to
25 attai n 3 Ubi B8 LSRR IEC ehbTem th e adBReRb a1 020t T SARCREPREE L 5Pt he
present invention is directed to an optical disk high- speed

repl ayi ng/de&stidi MEEppERht us which reads,

As such, frequent occurrences of read defects even at

the reduced replay speed would increase useless work loads of

10 redundantly reproducing the already-reproduced data unit. These
increased work loads significantly impair the high-speed
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.



froma first optical disk having recorded thereon digital data in first
units to be reproduced at a first replay speed as being 5 a normal replay
speed, the digital data in second units smaller than the first units at a

second replay speed higher than the first replay speed, i d
second units of digital data in a witable second opticap%é%gé?h%ﬁabﬁﬁen

records the first units in the second optical disk, the apparatus
including: 10 a first read data quality determ ning section for
determining a qualitiynodspdier remdHe gt dnt tisvehdicgl tal adakatecand an
first re-reading section for re-reading, upon determ nation that the

qua|ity(ﬁophﬂcégﬁﬁﬁﬁﬂﬂﬁﬂi%ﬁgeﬁfgb1&&1ﬁ§?%ecé§?§ﬁgH@ﬁaﬁéﬁ?gﬁﬂfahEQEH%,Of

digital data in the second units at a third replay sp€ed obtal ned by

subtracti ngramfd rotrPF QARLEI ek $R88% 4 &%n@(?&la% S%ﬁgﬁ}goaeapagﬁgﬁgﬁgta

These and other objects,” features, aspects advantages o _ resent
descri pt i on oF P hrdeent PRVBHTIbHISRTt hakehe t F SGRFUmatcsh A PR PRe
i agr o 111 Gttt A3t eBReout Ari 9o b5L 14 UbHeCaR Pk o e LheEd
erbod, mont i TRE HERBNELEAVER A BACORE GOE3 A1soBOPR vl Eifdr ERSRGNIGLERE.
operation of the optical disk highispeed repl ayi ng/ recordi ng appar at us
il IustratéEPR%FY speed, writes the read second units of digital data in

a writable second optical disk, and then records the first units

in the second optical disk, the apparatus including:

10 a first read data quality determining section for
determining a quality of the read second units of digital data;
and

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. 1 is ablock diagramillustrating the configuration

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



FIG 1; 5 FIG 3 is a block diagramillustrating the configuration of an
optical disk high-speed replaying/ recording apparatus according to a
second enbodi nent of the present invention; FIG 4 is a flow chart show ng

the operation of the optical disk high- speed repl ayi ng/r at us
illustrated in 10 FIG 3; FIG 5 is an illustration for ggggg?ﬁﬁhﬁaaaé

exanple of a relation between an unstabl e hi gh-speed replay area and an
outer-rimstable high-speed replay area in an optical disk of CLV scheng;
15 FIG 6 ascardihd uss ratfonst osmsestnedi ngr afthexpapsenef indefeiahi on

bet ween an unstabl e hi gh-speed replay area and an inner-rimstable

hi gh-speed repl ay aregsi 9 iah PDéw 68hrdistiowahn e ?SBSHEODOECihgobﬁ:LéQl
illustration for describing an exanple of 2 ation anong an |nner-r|m

stabl e hi gh:sperdyh ePh8Ya2-8R1 a9 n g RatBRke nl ﬁﬁeﬁq* ]
outer-rimstable %lghbspee Brgg ggyarea |nn§ng§)t|ca dis d? fg%% scﬂ
and FIG &4@ an illustration for describing an exanple of a relation
anong an |nner-r|n1stable hi gh- speed replay area, an 25 unstable

hi gh-speed replay argg, nd a r|n1st©9 hi gh- speed enber
2006 Feplay area in-an g gﬂ Sls ﬁﬁﬁg %E%Eﬁ?ﬁ& %ﬂFEﬁ
PREFERRED %NB%? g%@l%aﬁFglék ggggdgggga)replaylng/recordlng apparatus
according to a second embodiment of the present invention:
FIG. 4isaflowchart showingthe operationof theoptical
disk high-speed replaying/recording apparatus illustrated in
10 FIG. 3:
FIG. 5 is an illustration for describing an example of
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



5 Wth reference to FIGS. 1 and 2, an optical disk high-speed

repl ayi ng/ recordi ng apparatus according to a first enbodi nent of the
present invention is described below. As illustrated in FIG 1, an optical
di sk high-speed vy replaying/recordi ng apparatus HSC brogdly. .L.aGl a
conmbi nation 10 drive 130, a read data detector 200, an Nggg%Fé@$5§g@&%n
operation controller 300a, and a display unit 400. Al so, the optical disk
hi gh- speed repl ayi ng/ recordi ng apparatus HSCl includes a read signa
processi ngremldy farepetf oani ogt veai olissproLessEs oshsehgnals read fromthe
conmbi nation drive 130 and the MD drive 230 to generate 15 audi o signals,

vi deo, or conputer data for output to a | oudspeaker, a nonitor, or another
recordi ng apparatus. However, such a read signal processing unit is not a

feature ofpider presentor Vet bROFERBNS AS6SIMERrSS not described herein or
illustrated in the drawi ngs. 20 The display unit 400 is preferably

structured by a Iigﬂpffggtéﬁﬂghfggﬂgﬁ such as a vacuum fl uorescent
di splay, for optically presenting Information, such as an operation node

of the optical disk;.hi,gh- pl.ayi ecor di pparat us HSC1 .to
users.gThe operatioﬁ“@%ﬁt?gfgggnégogoiéﬂ%%%he téﬁgfo?thgnzéugﬁﬁﬁﬁkag%ﬁﬁ
drive 130, IQF MD drive 230, the above-nentioned read 11 28 Decenber 2006
si gnal pr GEEEEIFRY Thit R O A5 tHRPYTIPFAYATHP T U9 0 281t
control the _entire operatjon of the qftical di sk hi gh-speed

repl ayi ng/er‘rg)c,o er{d:a%altgfaugqqgéﬂt nvention is described below. As
illustrated in FIG. 1, an optical disk high-speed

R

replaying/recording apparatus HSC1 broadly includes a combination

10 drive 130, a read data detector 200, an MD drive 230, an operation
controller 300a, and a display unit 400. Also, the optical disk
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 HSC1
to users. The operation controller 300a is connected to the

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

11



The conbination drive 130 includes at | east one optical 5 disk drive 132,
a drive systemcontroller 134, a replay speed swtching unit 136, and an
optical disk controller (denoted as "ODC' in FIG 1) 138. In the optical

di sk drive 132, various types of optical disk nedia can i f Vth
an optical nmedium being inserted, the optical disk drive9§§%£§§%%§9?%¥gded

data 10 therefromfor output to the optical disk controller 138. The
optical disk drive 132 includes a neans for detecting the type of the
inserted optgmal pmiclesdBasedindn {hetdehewhl onam@stid isgig unaser 4ed so
optical disk is recognized as being for an optical disk drive

corresponcaf@ot GohbeodetiRcbad i rkpSpOfat hen Bt taalokh Ska1 B skhibhSspeed
speci fication, for convenience in description, different drives are used

for differeil: opidsatedhSkdng T +Seud hgs@ptical  disk drive 132 includes
opti cal df@ﬁﬁﬁ?§§é$s typifie% {Eﬁz.CI? drive 1321, a DVD drive 132_2, a VCD

drive 132_3, and an : gaﬁ%iﬁ{gtlgﬁdﬁrﬁp@ 188 GR rc!(l)ér/ngta%c?’f&aég%%% g@l§%?at a

or digital data typi y conput er prograns e inserted

out put -as -4 a S The DVD drive 132 2 re duc MPEG data Sdv from
2DV Por BToUE e Yep S A TR v OHeb T B2 o STORAFY THBT
video CD fqr. .oytput as .a.video audi o.signal Svd. The 25 MP3 drjve 132 4
r epr oduces "Audi Iﬁﬁfguﬂi&ﬁﬁ n ap; PRULERSL, QL% $9N5BOBLREDERR2EDE 28N

t he optical_ disk for ouiput as _an MP3 audio:sj%?al_Snp. The drive system
control | er OP34 8 fd§hméetlet? 1 o IR S pPtdgR I b/: daiivgel 132 VRGH omft LaP e §

exchangi ng a conbi natjon drive control
_ of optical disk media can be inserted. With an optical medium

7 being inserted, the optical disk drive 132 reads recoded data

10 therefrom for output to the optical disk controller 138. The

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 tyvpe 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 audioc data from an MP3 file recorded

12



signal SCc, controlling the operation of the optical disk drive 132 , 5 and
further detecting the type of the optical disk inserted in the optical

di sk drive 132. The MD drive 230 includes an MD systemcontroller 2301 and
a witing/reading unit 230_3. The MD drive 230 further in S
for driving an MD and other rel ated conponents. These 10 gég%%ggﬁgr5&ﬁ9
conponents are, however, not a feature of the present invention, and
therefore are not described herein. The MD drive 230 wites, in the M,
the CD daten Satk tdiati duds diesn foeadutbh@nmut hen Gl 3 e uGetha 1aBgpt. NEBhe
supplied by the conmbination drive 130 through the read data detector 200,

or reads da@tvavb{sesnl8ohbrbheeM131he sMAil AL AU rHald e<53p1_2§<9&1 c@ptkol s

writing/reading performed by the witing/reading unit 230 _3 on a

writablel remd aple aptimabudli pK g§8§an%h%$ £00L 50 nL8: BRASE igﬁﬁc@@%ﬁﬁ%e

drive state signal SMm and a conbinatio ive state signa

operation r rgfﬁr i ) | i ght-recel vi ng. uni 20
and a renﬁ%@ﬂ%%g%égffggﬁg§ﬁg' éaﬁééPeg§%gS§f§§t?%8%Féﬁ8§§%€%%$€%Y?e#3 30
to give an i tion to the tical disk high-speed replaying/ recording
appar at us M%ﬁfﬁ%&er iras?’,t%%te”}ge%&eegcé@r‘?t P%I FEP §§898ﬁ1‘dtt glgkrg%gﬁtﬁgn’r?ol
signal SR 25 in accaordance with user's operations. The light-receiving 13
28 Decenbé ‘?d@§1Qﬁ%té%é§)4£&¥ﬁv%%2the renote control signal SR enitted
fromthe renote controller 330 to output a user operation signal -SU
reflecting the user T8%PRrHIHhaR 0 Hrehidon anoMP Hy Tyt sengioller 230_1

andawriting/readingunit 230_3. TheMDdrive 230 further includes

gt

a means for driving an MD and other related components. These

10 means and components are, howevexr, not a feature of the present
invention, and therefore are nof described herein. The 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. TheMDsystemcontroller 230_1controlswriting/reading
prerformed 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/recordingapparatusHSCl. That
is, the remote controller 330 emits a remote control signal SR

25 in accordance with user's operations. The 1ight-receiving

13



controller 300a. 5 Based on the user instruction signal SU supplied by the
| ight-receiving unit 320, the operation controller 330a generates a

conbi nation drive control signal SCc for controlling the operation of the
conmbi nation drive 130 for output to the drive | systemc LI.&r ?
Based on the conbination drive control 10 signal SCc, thgg rel%\efl@%s?{/é (gsm
controller 13 4 generates a conbination drive control signal SCc for
controlling the optical disk drive 132. The drive systemcontroller 134,

on the ot hemihahzl) menenadesha remdhienabhenodr i vgnst atre exiignala 8vbm the
including nmediumidentification information representing the type of the

optical disémbénsecbadrddibh (I3 opbi eakpditsk driye L32randonnfOrdRii 08y
about the state of operation of the conbination drive 130, and 1hen

out puts t hesr gepeldd egnhsi QQék'Eoo%Q?caQﬁ%_’h%tli A GO 18 30023,,B82 Egﬁ)@”
t I(f;na , a

the user instruction signal SU, e conbi nation rrve state si

readi ng/ reproducing siate signal S§r, 20 and the MD drive state signal
SMm the operation cont%] | er 300a generates an MD control signal SCm for

controkling the operatli of, the MD. drjve 230 for output to fhe ive
230. IIF:'I t he present Bgdrﬁ?gd;f’ﬁetnkf? ] b‘bfi"é‘é?gﬂ?glflrﬁrbﬁ %e%%PP 1Sa by Ehe
repl ayi ng/recordi ng apparatu Cl preferably uses a CD as a 25 recording
sour ce othth,gg?t ”dfes(%larfﬂlgaHnﬂ‘/% 3?%” Fgﬁloé’/%qnaﬁP’étr?lleQ BeAbRFr2698
optical disk 230 5% as a recording destination optical disk, as wth
Backgr ound® AFPTPFRBFLPRr ETiMEe HEVECLy SieRPdonYdl feF Tpptrolling the

operation of the combination drive 130 for output to the drive
system contreller 134. Based on the combination drive control
10 signal SOc, thedrivesystemcontroller 134 generatesacombination
drive control signal SCcfor contrelling the optical diskdrive 132.
The drive system controller 134, on the other hand, generates a
combinationdrive statesignal SMc includingmediumidentification
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 Sir,
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 HSCl preferably uses a CD as a

25 recording source optical disk and an MD (writable/rewritable

14



generates a rotational speed instruction signal Srn indicative of a
rotational speed corresponding to the replay speed designated 5 by the
conbi nation drive control signal SCc supplied by the operation controller
300a, and then outputs the generated signal Srn to the r

switching unit 136. In accordance wth the type of the rg?§?¥8ﬁﬁggg 9%I
schene (ZCAvV, ZCLV, or CAV) , the drive systemcontroller 134 generates a
rotational speed 10 instruction signal Srn for rotation at the replay speed
desi gnat etbpycd heliuger30Ba3edson tdeor @Rl inalishRerd, iptliidsal keaxsi gual
Srn, the replay speed swtching unit 136 causes the CD drive 1321 to
perform rof 8¢ @R RlgrdusRERHt COrMESROACH Hg h ygpated
by the user. That %%, the rotational speeé%ggacﬁgﬁgﬁgﬂ%ggggﬁ F#glgﬁsggm
position ifi ' [ =Yod oY . li.near. . ogLly i.ch.

Fepr esent &5 St oF Pl dheRSly, PRl MR oe gRlh, ol R PSR 0 ve
replay spe | ted by the user. The repl speed sw t ching. uni 36
gener at es O??é%ﬁ%%%snpageagﬁﬁgﬁogﬁaﬁs@ﬂ"?ﬁi%?ga %ggfa% S?r?@é;a‘agl?%%{]?%g
data from.t he .CD, ang, tgen oyt puts the generated sianal Srs to the optical
disk  BontTol 1A FSEDIRALIARoARLNE it Thy SPLewRLi GhEl SSPHLiedk Bt Feal
disk controller 138 retrieves, fromthe CD data Scd supplied by the 25 CD
drive 132PPShffii®Tdafartaprldsipul®ia coféht thaha) o Wditehd the 13ep8raEednber
2006 sub code Ssb for output to the read data detector 200. Note that,

al t hough SHEddt SBULPUELS Femlelesprd el tgidioconitdliter IBsagaPT@ance

with the type of the rotation control scheme (ZCAV, ZCLV, or CAV),

rme

the drive system controller 134 generates a rotational speed
10 instruction signal Srn for rotation at the replay speed designated
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 speed

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
contreller 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

15



depending on the type of the recording source optical disk, what 1is
basically output is content data and nanagenent data 5 corresponding to the
audi o data Sad and the sub code Ssb, respectively, in the case of a CD. In
this sense, the audio data Sad and the sub code Ssb retr

data Scd are hereinafter referred to as content data Sadhgxgg? ﬁ@ggé
managenent data Ssb, respectively, as required. 10 Based on the content
data Sad and the content nanagenment data Ssb, the read data detector 200

generates gub QRIARYsSH AR o0&kl tSithel ﬂga&aiaﬁéﬁaefce%%h%o Note that,
readi ng/ reproduci ng of the data fromthe CDis normally perforrred and

then out pui i HegWeREEakahuShanako Jthetdbé]r@afﬁfgﬂtc'ogﬁr%q«&te&q[I%éa{rag’ggé 15

Based on the user instruction si gna e operation contr

further S h rive 1 t N-f.ql d I
repl ay speﬁﬁrﬁ?j}@gﬁgb% ﬁ%&%f [Eg%l e%)r%gn%e%?uxg%&agﬁl?acagégh{t hgﬂgga

r epr oduced, data

above- descjﬁ b (?Sl}sc@ai sPPBE’H onlséo %‘i’rbif'l%ﬁt Slfaﬁt{he a@?ﬂbf“ﬁﬁ?ﬁ&ﬁ'e&ti v&2tfat e
si gnal and the MD drive_ state SI t he operation controller
300a g@ner%ﬂ%rée%f’nd&db? atPorfh& a"f“édﬂ?s ’\%%1 PR dPERt iSRA% T SERe
state of operation of the optical disk hlgh speed repl aying/ recordin
appar at us HESEE < Hrite e Gbﬁﬁﬁ%e ?Hhe Denefatdul sFonae - $08 awlindadsy ﬁiigpl ay
unit 400. Based on the operation state display signal SOd, 16 28 Decenber
2006 t he ai&phayuincedaGusesTaaveptirem thesph &2 teetohicagehebepratear t o

the user the state of operation of the optical disk high-speed
L referred to as content data Sad and content management data Ssb,
)

respectively, as required.

10 Based on the content data Sad and the content management
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 controllexr 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 S0d indicative of the state of
operation of the optical disk high-speed replaying/recording
apparatus HSC1l, and then outputs the generated signal S0d to the

25 displayunit 400. Basedontheoperationstatedisplaysignal S04,

16



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

repl ayi ng/ recording apparatus HSCl is described. Wen th Lcal  di
hi gh-speed replaying/recording apparatus HSCL is pomeredﬁﬁﬁﬁ%gﬁ@?5?¢a¥he

| operation, the operation controller 300a first determines in 10 step S2
based on the user instruction signal SU whether an instruction has been

given for th@ltispaed aaptayiNdsebes® o0l dibpeappidQliglisko pFebénts
determ ned as No, the process of this step is repeated until it is

det er m nedt A% h¥eEseFNEN & QMLRQ! o f RIRGSHU & Bﬁe%g%gﬁ:ﬂ%%ﬁgsﬂeﬁi?ﬁlgﬂe%- 15

In step S4, based on the user instruction signa e operall on
controller A90R, i - ' g@ﬂf e optical disk and recording
destinati&% opt|%§§ﬁ%ﬁ%$¥ﬁ3é?cégééégﬁg%;a ovg) whet her a recordi ng source
optical disk (CD) a n recordin stination optica i.sk ave been
inserted in the conﬁﬂ%a F%%ggﬁna?ﬂV%tgﬁdggh CgﬁgtN£;%§% aé%%]f%%Ig' z.

aut omati cal l.y tected. Therefore,. if no recording, source optical disk
(CD) oF neHEE AR 08 Tda RAFOR UBpEPER EFEREYAE/ RRSORMLRYI RRRPRLRES  he
user cannot sel ect_ high-speed recording. For this reason, in this step $4,
the recolfitiP Wi Y opfcaPtdrat Sdd™ e Fecdaihg sty Had/ acebiisgl 25
disk are always determ ned. In the present exanple, the inserted 17 28
Decenber FFOFTadyaAPGihés descrddend albedetlee nopblicahddiekdyheedrasdt he

recordi ng )
replaying/recording apparatus HSCl is powered ON to start the

oy
operation, the operation controller 300a first determines in

10 step S2 based on the user instruction signal SU whether an
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.

i5 In step S4, based on the user instruction signal SU,
theoperationcontroller300adetermines arecording sourceoptical

‘} 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 drivel30andtheMDdrive 230isautomaticallydetected. Therefore,
ifnorecording 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

recordingsourceopticaldiskandtherecordingdestinationoptical

25 disk are always determined. In the present example, the inserted

17



source optical disk and the recordi ng destination optical disk,
respectively. The control procedure then goes to the next step S6. 5 1In
step S6, based on the user instruction signal SU the operation controller
300a detects a high-speed replay nultiple N, which defin t he
normal replay speed of the recording source optical di skﬁﬁ%&;ﬁ?ﬁ%.
That is, in the present exanple, it is determ ned by how nuch the nornal
speed 10 of the CDis multiplied for recording data on the MD. The high-
speed replagndihte il s N attR b re @ed d v itnd Gasd pcb8nsbpflaiseth@Be8ording
conmbi nation drive control signal SOCc to the drive system controller 134.
The cont r adoyresediiedinan sgogsdt thé e ddin$ieR t38atidnl Bpslien1S8ispased
on the high-speed replay nultiple N, the drive systemcontroller 134

det er mi nesrddye dpaery of Thet abhers1 gkoeaeufsceﬁ@ﬁ ﬂ;gofe%ottroc%h%phla%' %Qéﬁk to

generate a rotational speed instruction signal Srn for output to the

replay spegg switching wunit 136. As described above, depending on the type
of the optical 20 disk and the schenme for controlling the rotation of the
optical disk, the r..of.ro ians _( ular_velogcity).defined by_the
r ot atikonal speed ingglm%%ﬁpotr“?séi E(Q;D%Ie%{s?%ﬁ ?ggn‘(’}?eﬁe%%g 5?¥Il'§7°80ﬁ§?3?£ S‘\%\Jth
respect tq.the sane.replay s qgﬂb Theref ore, needless,to say, the N-fold
repl ay spgcehc? i gpﬁgﬁtﬁgges‘g%ﬁt% ei'fﬁual%ot%(?l tﬁ%tRFFﬁl f 2B1gRgEPEPY T HRIFY) .
The contraql r,ocledtf\lre E}hen gogs to the next 18 28 Decenber 2006 step 510.
multiple N, which defines by how much the normal replay speed of

the recording source optical disk is multiplied. That is, in the

e

present example, it is determined by how much the normal speed

10 of theCD ismultipliedforrecordingdataontheMD. Thehigh-speed
replay multiple N determined in this step is supplied as a
combination drive control signal SOc¢ to the drive system
contreoller 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



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 5 drive 132 (CD drive 132_1) at the

N-fold normal replay speed. The control procedure then ggg?e%&“%g§2§ﬁ¥t

step 512.

In step S12, the replay speed switching unit 136 detects

readi ng speed at the read position of the optical disk (CD) being rotated
at the N-fold normal replay speed to generate a reading 10 speed signal
for outputstept$eooptical disk controller 138. That is, the reading speed

signal Srs corresponds to a speed at

di sk and

procedure then goes to the next step S14. 15 In step 5
readi ng speashSi 992h, Skfie bR 19014 fAla dbwke ERDL

the N-fol

Srs

which data is read fromthe optica

is then suppl sedpt910f Rt beathdirsc LB TDI b%éea?’ﬁmsﬂ_f@cﬁﬂﬁﬁr ol

4, based on the

d normal replay spéed, the data (CD da?a Scd) being read by t

optical d

. C ¢ 20, 1 i di k. th
N-fold nolrrr%:[ﬂdrl\e/rg? gy%srggaggpﬂ}h\éﬁo%?%}éafc%?g:{(ﬂ%%%ér’cgl Ing;%lhfsgﬁ'ltéﬁ%%%% %ll{ev:s
the reba Gir g SR ot S8 13 L3 BBF TRl eaPh Sy el Bheth o) e
d th t h t st 516. | t S16, d th tent
Gat o (aUdi<G D) TERro e (e T ierht AT uB Boders Sab, the read |

data detector 200 25 %enerates a replay state signal. Sjr indicative of

state of

19 28 DecdMhBFeREHE - FRPIAP LIS SREEPH TS HING BpbF diifofietects

controller 300a. The control

)

10

i5

20

25

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
which data is read from the optical disk and is then supplied to
the optical disk controller 138. The control procedure then goes
to the next step S514.

In step 514, based on the reading speed signal Srs, the
optical diskcontroller 138 reproduces, at theN-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
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 Slé6.

In step 516, 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 Sir indicative of the state of

19

olhek 13% reproducesyeat

he
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procedure then goes to the next step 518. In step 518, the operation
controller 300a determ nes based on the replay state signal §r whether
the recorded data 5 is being normally reproduced fromthe recordi ng source

optical disk (CD). In this exanple, it is determ ned that e data i
bei ng normal |y reproduced when a predeterm ned anmount of ?éﬁ?SﬁW@SHb&ﬁ%ta
is supplied within a predetermned tine period. G herwise, it is

determ ned that the data is not being normally reproduced. 10 If it is
det er m nedregslake£ort bhatpus, td hthedaparusibeai dgntosBé1 \BoxLpr Fececnttbe
control procedure goes to step 519. In step S19, the MD drive 2301

det er m nepheidiere theen Wdd bt e/ freawnd2bl eroptéral di sk 230_5 has a
recordi ng capacity capable of recording the content data Sad supplied

thereto. If 15 the capagkhysis, Sid iUtidd dontd@haLH 886aa8e VSN 1AL
then the control procedure goes to step 520. In step S20, the

A L S Rt L S AT
opticab sk i), 23048120 L BERURLEr R 0L dhpd: o' e L B Brgoen

i nvention, the cor uni'ts can be 0

it fr. ' or _destination, optical disk. In t f
embodi ment Houcior. G 51 8narFEP Fnattuift S=6FrEREfr ShaF oEipT SR Er abP c.
In this nner, the content data_Sad sequentiaIIX 25 read fromthe
r ecor di ng PEOHSRC PR T HAFeRFeRuPeHy e R T eteheTRIned aBeUBE b T 28189t he

wwitable/%gﬁﬁiggggﬁ qfticaL disk 230_5 in recording units )
. pplied within a prédetermined time period. Otherwise,
L it is determined that the data is not being normally reproduced.
10 If it is determined as Yes, that is, the data is being normally
reproduced, the control procedure gces to step S19.

In step S19, the MD drive 230 _1 determines whether the
writable/rewritable optical digk 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 520,

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



smal l er than units of sectors. The control procedure then goes to the next
step 522. In step 522, UTOC information regarding witing in 5 step S20 of
the content data Sad in the witable/rewitable optical disk 2305 (MD) is

generated by the MD systemcontroller 230 _1, and is then i I
UTOC area of the witable/rewitable optical disk 230_5 6%Ek%;#¢ﬁt58®§trol

procedure then goes to the next step S23. 10 In step S23, the operation
control | er 300a determ nes whether the replay of the recording source

optical dittke hasibsehe/compl ediele dptital sadekerspnedi asr¥esrdihg units
hi gh-speed replaying/recording operation of the optical disk high-speed

repl ayi ng/ $ie€01 6 Neh AP RAAUSHSEA t68E8S. e Idodtird 1S pIRiRIdHRedhas HBekN
the above step 518, that 1is, if it is determ ned that high-speed replay of

the recordidornSOoMEEe 9P Cao di sk is not normally performed, the control
procedure goes to step SZ4. In step 524, the operation controller 300a

sublacts 20 a decol prationeysl uanis LEOBIS 0T SpEetl LRy I (gl e N
o TheSr optisP <t BB RS hena e g [ Brg Rl i ittt fr F EGRYG
Copl 2y SpebET Paaty KN 151988 e lERter tonaD SakeR. CPREFURAERyZo0RE
decel eration value Vp is not | arger than s
and is then written in an UTOC area of the writable/rewritable
optical disk 230_5 (MD). The control procedure then goes to the
next step S523.

10 In step S23, the operation controller 300a determines
whether the replay of the recording source optical disk has been
completed. If 4t 1is 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 518, 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 524.

In step 524, 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 HSCI by slightly reducing the replay speed (rotational
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(the high-speed replay nultiple N- 1). That is, if the deceleration value
Vp is N1, the sub-high-speed replay multiple K is 1, which is equal to
the normal replay speed, thereby aimng 5 for a recovery of the replay

state by replaying the recording source optical disk (CD I
replay speed. The control procedure then goes to the nex%ag%ﬁ%nﬁﬁggbﬁﬁ
step 526, the operation controller 300a further determ nes whether the

sub- hi gh-speed replay multiple Kis larger 10 than 1. If it is determ ned

as Yes, thepeta).i fprdrsti-hi ghesnaash 460 Byn MahbiePhs il ASt 1@ than 1,
t he sub-hi gh-speed replay multiple Kis supplied to the drive system

control | er( {34 ﬁ%g%h%pe‘é@nbfﬂ@i&rﬁnm@ﬁit‘i%l%o%rQl fjgnalswzrx?%n%gst%d Lhethe

hi gh-speed replay multiple e procéesses in steps 826 are

simlar 1 i : ove- ri .diffgrent
therefr oma?%\@?%\ge??g{ﬁ\%% %Sbg’o‘% %tgma" ‘?’Haﬁl?gﬁgfhggg é%bégfi%%f?el Li;h‘f“g}{ﬁ% %%dﬁ
replay muliipl e N.i t Lne the user's _instructio user . .

i nstructi olné gll’gr"nglllc % % {%gn?? Ztssrf? qorFma?t &5 resY SPSth'hgh%E?ggs%l'HDQ
mtigating. the defective.replay, the 20 high-speed replay nmultiple Nis
Feducat by Tha “FEETEST 1 RER ~SICH SFACP O Vah 1Y ViS £BeGRenTH rifbsource
sub- hi gh-speed re I_a}\é multiple K The control procedure then goes to the
next step E&?@.C&H +eki(EDd rter e Reamad Tee Loy shegst 528 herqpntyal brecefare
sub- hi gh-speed replay multiple Kis not larger than 1, the procedure -25

goes to stidipbEren Xogmpdgiters@652¢n step S27, the sub- hi gh- speed

replay multiple Kis
In step 526, the operation controller 300a further
o

determines whether the sub-high-speed replay multiple K is larger

10 than1l. Ifitis determined as Yes, that is, if the sub-high-speed
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 S$24 and S26 are similar

15 to the process in the above-described step $6, but are different
therefrom in the following point. fThat is, in step S$6, 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 827.
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set as 1 in order to prevent deceleration to a speed | ower than the nornmal
replay speed. If a speed |lower than the normal replay speed is desired,
however, it can be determned in step S26 5 whether K > 0, and then K can
be set in step S27 as a positive value. The control proc s to
t he above-described step S28. In step S28, as with the a gyégﬁkggg?@gﬁ
step S8, based on the high-speed replay nultiple N, the drive system
controller 10 determ nes the nunber of rotations (rpm of the recording
source optical disk 1ip geipesale aheokabl-gngh-speed rBplbYCHhu0niplenRl iSrn
for output to the replay speed switching unit 136. Here, for convenience
in descri pid®©mhs tihenr 8+akkopa! psPaaH: IdId Ut d ©Ofbn HPRakpeER QSQSEaEﬁQn' n
this step is hereinafter referred to as 15 a reduced rotational speed
instructi o, $igRala7 i cat EE% (o} cedure i hen. goes
to the next step 4 Sggp 8{Isstﬂe 'f gé dgﬁgegbglééegdterg:?l E g steﬁ Q{O,

the replay spe df’. SgLiebLn gnﬁgqugvégﬁ C usgs, pasedian thed educed.,

26,.
rotatlonal spee FUc e recording-sour ce op |ca di sk

(CD) i ser int tic i sk_drive 132 o rotate at
t he K- old’ IFibﬁgyégﬁté nTﬁeca@oHFrSPQpFBCéﬁﬁPeS%ﬁeﬁsg%e%o?b£%ﬁﬁ
next step 832 In step 532, .as with the above-described step S12, the 25
repl ay spé@ﬁ*§VntgﬁﬁnSOBﬁFP1135°8@@EEFstﬁePe38?ﬁgt§pE%ﬂ apoypedesaryged

Decenber 2006 read position of the optical disk (CD) being rotated at the
K-fold  step 528.

In step $28, as with the above-described step S8, based

R

on the high-speed replay multiple N, the drive system controller
10 determines the number of rotations (rpm) of the recording source
opticaldisktegeneratearotationalspeedinstructionsignal Srn
for output to the replay speed switching unit 136. 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 instruction signal Srk for
identification. The control procedure then goes to the next
step S$30.
In step 530, as with the above-degscribed step 810, 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
contrel procedure then goes to the next step 832.
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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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 reading speed 5 signal Srs , but
has a snmaller value than the reading speed signal Srs. T [

procedure then goes to the next step S34. In step S34, asa%ﬁﬁg&ﬁghooe
above-descri bed step 514, the optical disk controller 138 causes, based on
t he reduced reading speed signal Sks, the optical disk drive 132 (CD drive
132_1) to déad epcaduiee, oattHehepKital diuy web ) riepl wy ropeedd dathe KDEdata)
Scd being read fromthe optical disk (CD) at the K-fold normal replay

speed, anchd@ndBlebeus SEERb @i Jadire daicd r@ééiﬁg%ﬂwgﬁgﬁﬂl sHat a

(sub code) Ssb for output to the read data detector 20 The control

procedure gdien, t {0 t Pife NEXE1SLEPAPIR- cdRttD18EEP 1386, RSt¥ tHathehe

above-described step S16, the read data detector 200 generates, based on

2 decel or AEHCeL P e Es QR LI FRHORHER o EhE s PEBLe )
oper at fon S Eaner o1 PUE negoh PR B SRS SREERbG Pt nso t e Res ey
cont ol | erlBugks ey R Bt ORT (1 tetel Bhaceet rSprBySdate of gnal
Sj k whet her the-recqorded data fromthe recording 25 source optical disk

(CD) is being normalli%yStEprddtic& Wifth theabore e eeethpestagogls. the

determned as Yes, that is, if the recorded data is being normally
. optical disk controller 138 causes, based on the reduced reading
J

speed signal Sks, the optical disk drive 132 (CD drive 132_1) to

10 reproduce, at the K-fold normal replay speed, data (CD data) Scd

being read from the optical disk {CD) at the K-fold normal replay

speed, and to retrieve 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.

15 In step S36, as with the above-described step $16, the

read data detector 200 generates, based on the content data (audio

\ data)} Sad and the management data (sub code) Ssb, a decelerated

replaystatesignal Sjkindicativeof thereplaystateat thereduced

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 838, 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

24



reproduced, the control procedure goes to the above-described step S19. If
it is determned in step S38 as No, that is, if the 5 recorded data is not
bei ng normal |y 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®PesgMmhesi2ans
capacity for recording the anount of replaying/ recording data of 10 the
recordi ng source optical disk (CD), the control procedure goes to step

S40. In steptSARindd edetes Mined €51 alf BRAGM Ak-de&a BELHEOL dBdi n SHEPMAS1 R
di splay on the display unit 400 indicating that the recording capacity of

the recor didigrsiastddatigd i cal ghisked i suibbbEL ol
cont rol pré%%%ure t hen ends. VVtkléﬁﬁg&zﬁgg% %%%%c?%?gﬁewﬁ%ﬁ&fhgg%%¥%%§

di sk high§§£$q%1§eplaying/recording apparatus HSC1l replays the recording
source optical disk at a speed faster than the normal replay speed for

recording the repro data in the recording destinatign_.optical. disk
in the predeterninegﬂfggo%aiiéﬁ?ﬁw}%?é:thgeﬁb§%ﬁo?ﬁaﬁ?yqﬁgb dﬂhcég +§e
wittep in the %ﬁféd%ng' destination disk, but the UTOC information about
the dafa i"CHOI W FRER_NIENECE PEANEIRAGIMEHE FEBFRFUISHEed HRe r EREES by
the predeterm ned anobunt for waiting for_a recovery of data 25

r epr oduct FHPCeREE TRidH Tedivdiie aiyeaudsssrkadetion $44- 25 28 Decenber

2006 witten in thefp[edeternined recording units. For next data
If it is determined in step $19 as No, that is, the

recording destination optical disk (MD) does not have a sufficient

Y

capacity for recording the amount of replaying/recording data of
16  the recording source optical disk (CD), the control procedure goes
to step S540.

In step 540, predetermined error handling is performed,
such as a display on the display unit 400 indicating that the
recording capacity of the recording destination optical disk (MD)}

15 is not sufficient. The controel procedure then ends.
With the above structure, when the optical disk
} high-speed replaying/recording apparatus HSC1l 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

25



reproduction, the replay speed is back to the original high-speed replay
speed before deceleration. Wth this, high-speed optical disk replaying
and recording can be achieved at a speed suitable 5 for the replay
quality. Furthernore, the recording units can be arbitrarily set a y of
the recording source optical disks, tracks, sectors, andzgiﬁpP@PeH§9@g
bl ocks. Therefore, reduced-speed replay to be F I perfornmed due to
defective replay can be appropriately applied. 10 Consequently, high-speed
repl ayi ng vantlt t@goigi BHeCpiebe tRehfidbdedecttidieg agiicig T4 Uedeesaata
defective replay occurring at the recording source optical disk or
occurring t&eFrS@ict ok ehakl Qé‘plgé% e OPL itk oSk diod¢9R8A0high - speed
replaying/recordi ng apparatus HSCl. Preferably, the optical disk high-speed
15 repl ay!ﬂ%i&f%% 'e'&%é‘f’&f%%fe‘&%.ﬂé‘%%]ti%%eﬁ %i@E asid Ne il ﬁ"z‘:—%f&a%'e'&go £9oUL¢€

n t e/rewitabl A sk, “Ho

optical disk and MD as e witab e optic wever,
the recordj I . iLcal _disk.can be an optical . disk typified, by,a CD,
2 DvD,  and % BT RE, R R LK £ o BRLEBRUEB AT ShobFRYLbT5petn8
Furt hep nor the witable/rewitable 20 optical disk can be an optical disk
typifiédl%%%i%&ifﬂﬁ%é%yég%iki¥®v on whi ch managenent information, such as
the UTOC information regarding the data to be recorded can be recorded at

the user's side. UYL ST e bR 5P T\ un{ he cEipt Pe & bditaatdiighseheed

25 repl ayi ng/recordi ng apparatus according to the present enbodi ment 26
as any of thé recording source optical disks, tracks, sectors,

and smaller data blocks. Therefore, reduced-speed replay to be

gt

performed due to defective replay can be appropriately applied.

10 Consequently, high-speed replaying and recording can be performed

while reducing influences of defective replay occurring at the

recording source optical disk or occurring thereat in relation

totheopticaldiskhigh-speedreplaying/recordingapparatusHSCL.

Preferably, the optical 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

x 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 digk 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

26



28 Decenber 2006 can replay again by reducing the replay speed when
defective replay occurs. Wth this, it is possible to prevent the
occurrence of defective data due to high-speed replay. Wen yet another
defective replay occurs, the replay speed is further reducged for 5
reproduction, thereby making it possible to effectively p?ﬁ&@ﬁ?mbﬁﬁéoos
occurrence of defective data due to high-speed replay. (Second enbodi nent)
Wth reference to FIGS. 3, 4, 5, 6, 7, and 8, an optical disk high-speed
repl ayi ng/ ¥@e gedilay appn by uedctoraithg rep lay dfesdwbnd dafizadiiventeplayhe
present invention is described below As illustrated in FIG 3, an optical
di sk hi gh-speeds . r é4ltay ithg/sr,ecor ils ngo appal at s 8GR NS thienbkaurtentbeot
optical disk high-speed replaying/recording apparatus HSCL according to
the firstdehbodi ventadeseideto Whtilgh-epeeenceepDaf) G wheneXeaPt ahhehe 5
the operation controller 300a is replaced by an operation controller 300b.
As with t heefpef akd aRpAR bekliek , 3002 rdfiey apekal 1 91 AR dOkLakh 3880801 S
connected to a conbination drive 130, an NMD drive 230, the above-descri bed
readi ng si o OCESS] Mhe ' ¥N mEROK ;SHP 1 13 ' it r
controlling the entire 20 eoperyta{ni on gf t\rg@sbsph ca|t%mg§§-8§géé’§% p§9961f19
repl ayi ng/#ec ¥ ding o AP At f@gﬁ er,.the control operatjon
performed by the opeerat ?(%ﬁ c%:%fn ro %rl_g)%%%bé?es s?i%lﬁg’?lilys%?? er jfaﬁomthat
performed by the o i ntr.ol | er, 300a described with reference to
FIG 2. This di ffeﬁc;es;??ém%ﬁ%%@é{l & (?CI’)I bed further below with reference 25

to FIG 4. 27

™

With reference to FIGS. 3, 4, 5, 6, 7, and 8, an optical
disk high-speed replaying/recording apparatus according to a

10 second embodiment of the present invention is described below.
As 1illustrated in FIG. 3, an optical disk high-speed
replaying/recording apparatus HSC2 is similar to the optical disk
high-speed replaying/recording apparatus HSCl according to the

first embodiment described with reference to FIG. 1, except that

15 the operation controller 300a is replaced by an operation
controllier 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 display unit 400 for controlling the entire

20 operation of the optical high-speed replaying/recording
apparatus HS5C2. However, the control operation performed by the
operationcontroller300bisslightlydifferent fromthat performed
by the operation controller 300adescribedwith reference to FIG. 2.

This difference will be described further below with reference

25 to FIG. 4.
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28 Decenber 2006 Prior to descriptions of the specific operation of the
above-structured optical disk high-speed replaying/recording 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_describe fth
reference to FIGS. 5 through 8. Some of replay inhibitinﬁsgﬁf?ﬁpﬁfggﬂﬁh as
surface flaws or deformation of the optical disk, insertion accuracy, and
circuit noise, do not pose problens at the time of normal speed replay.
Cbvi ously, however, miicdr fraciessSraptibhe degheespécieptaypekhtidt bitt tne due
to conbi nations of these factors can pose problens when the recording

source optdwabe i Skudsurdd abpHiahl aasbeeth jrohefeed hﬁ@?iﬁfiﬂg}’ﬂ@&oﬁﬁf_ﬁg,
S O |

such as several -fold. Mreover, since optical disk fferent types

require didderentus ofigkhoNaColetle SGNENES. +hhe akionaly wPaRch iTBY e

vari ed depending on the read 15 position on the oOptical disk even mﬁt% t he

I . t ical - di . di t
Cypes havit e I e PP AR S R s S PR A
hi gh d., th it . .def [ I b i ed
Gepencng AT FSHR RS PR Pl SREDYEAGRR} LpRERLT LRABGHCHLS

e reproductjon inhibiting.factors, |arge si ca efects_in a

nedi um suc*%sC UF?BEQYfF&hg%&ﬁéqﬁﬁﬁﬂqﬁﬁQé;l%#g n38o SR SV Dr OF ar ge
errors in positional accuracy, such _as_inproper insertion of an optical
di sk, can FHord Phaf e rtidsors fRgk -t Ho3eX then ritatiasial a8t wayt

cause. In practice, however, 28
noise, do not pose problems at the time of normal speed replay.

N
/ Obviously, however, such factors and the degree of replay
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 may 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, thereadpositionwheredefective replay occursmay 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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28 Decenber 2006 in view of the manufacturing quality of the actual
optical disk and drive apparatus, it can be assuned that the nunber of
rotations (rpn) of the optical disk causes far larger influences than
those that may caused bynedi a's physical defects or positional 5 accuracy.
Therefore, in the present embodi ment, based on the above 288a¢@pthesR006
before starting a high-speed replaying/recording operation, the highest
replay speed that enables stable reproduction of data froma recording
area of thenoptdwcalf dhekmdfuakctheibyohesiitptet itmmlactpeedoprpahladdsikt s
peripheral area is determ ned as a maxi numreplay speed allowable in the

optical digki Br@bespgashraplayi 08/ d=@Cosdi RG sARRA atnkst HERE. rAimddie of
determ ned all owabl e maxi mum repl ay speed, the high-speed

repl ayi ng/#@cof Y ORSH Ple0Phl ot A d PR 1R chl8e OPEd £ala Gl n# PubRcaEher
wor ds, high-speed replay capabilities are evaluated at arecording area of

the optic | I ah- . I : he
cval uat i o o o g R R G o PP R £ T RO S Blen
disk ig trgﬁbéggéglﬁ ned. In this sense, the recording area of the optical
di sk sUsceptible“to 20 high-speed replay is referred to as a replay

evaluation area. Wth reference . to FIGS. 5 thraough 8, .eval uation eas 1In
optical disks of dif SRt TATReRE ctbRatgendy Fiatdon hambe TR pe
below. FIG 5 schematically rllustrates recqrding areas.of the 25 optica

di sk under* GRG0l PEF ¥ BBt IBRe 201 9 SRARS eLPREYENY ppecording

operation, the highest replay speed that enables stable

reproduction of data from a recording area of the optical disk

10 at the highest rotational speed (rpm) and its peripheral area is

determined as a maximum replay speed allowable in the optical disk

high-speedreplaying/recordingapparatusHSC2. Atthedetermined

allowable maximum replay speed, the high-speed

replaying/recording operation is started for the optical disk.

15  In other words, high-speed replay capabilities are evaluated at

a recording area of the optical disk most susceptible tohigh-speed

' 1 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

inoptical disks of different rotation control schemes are briefly
described below.

FIG. 5 schematically illustrates recording areas of the

25 optical diskunder CLLVcontrol. InFIG. 5, oneof twodouble-headed
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28 Decenber 2006 arrows in the radial direction that is |ocated near the
inner rim of the optical disk represents an unstable hi gh-speed replay
range Le that is rotated at a hi gher speed (angul ar velocity) conpared
with other recording areas at the tinme of replay, and 5 therefore tends to
cause defective reproduction. The other arrow I|ocated nea8 Perenehrred006i m
of the optical disk represents an outer-rimstable high-speed replay range
Lno that tends not to cause defective reproduction conpared with the

unst abl e haghowpaedtheeph@yal digectaonTiRatnsd alkle hidhespegt napleayriange
Le and the 10 outer-rimstabl e high-speed replay range Lno are collectively

referred tor ashanoghliche BeBkaYepRBYenkls @ tJHé%éHEéQ@igﬂléﬁeedTPeﬁlﬁ tire
replay range Lr corresponds to a recording area Ar of thrs optical dis

The unst ablg, fil gfs speed {§pf@‘&/até<ﬁn;9€ e f éfspggga 1&'95\9@%8 5%}’

hi gh-speed replay area Are 15 The outer- speed rep

el hg? fﬁ?ﬂéﬁﬁiﬁ%ﬁ O%tq’{%r‘) %%%?é’&rdfgbl géféfse%'t%r 52 ef'“ﬁreg?'e% $RE5.AhE: o
i - |
orer e e v Bt pRnse S Sy e B&aﬁgfgﬁrep 'ﬁ?ﬁ? et 8w

Furthernpre as_a ratio of the unstabl e high-speed replay range Le with
respect tPIHEEMT e F%%I%?t?ﬁnﬁémLPfr§h§nﬂﬂﬁﬁca%rﬁ?%ﬁIQﬁ@%ﬁ%@%ﬁirﬁﬁm
replay speed of the optical disk can be determ ned -nore efficiently Thi s

det er m natQWrfy & Hade 8 o Nighespsicde FPILGY sRNgSf Laen&Batobepls, @BFa?O

inhibiting factors other than the above-described 30
- cause defective reproduction comparedwith theunstable high-speed

7 replay range Le. The unstable high-speed replay range Le and the

10 outer-rim stable high-speed replay range Lno are collectively

referred to as an entire replay range 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

a 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 speedof theoptical diskcanbe determinedmoreefficiently.

This determination is made also in consideration of influences

25 of replay inhibiting factors other than the above-described
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28 Decenber 2006 rotational speed (rpnm). In the case of a music CD, which
is a typical exanple of the optical disk under CLV control, if the total
recording time (Lr, Ar) is 74 mnutes, a recording area (Le, Are) of

around 5 mnutes is preferably set as the replay evaluatl §[§§ gﬁgggoﬁéfa 6

schematically illustrates recording areas of the optical
control. In FIG 6, one of two doubl e-headed arrows in the radial
direction that is |ocated near the outer rim | of the optical disk

repr esent stahatihstabl epéedght spepd rlepltine cHy e afge hestibatDi, swhatat ¢d at a
hi gher speed (angul ar velocity) conpared with other recording areas at the

time of repypycanetanipheref ahe dEtidsal aisauseisletegtdoedEpr pduaid estaThe
other arrow |ocated near the inner rimof the optical disk represents an

i nner - ri mséabt@ifg Pinkpeed, rep) A% angtkids ! faake&sﬂé§n504réa0 (35% CAHES
defective reproduction conparedmnth the unstabl e high-spéed replay range

Le. SimlaftYardihd $nlqmﬂecoallsdb§léfe%%l#n%te%blag legpjegfgfdeé}gp_ %?_/lgf’;}nge

Le is smaller than the inner-rimstable i gh- spee rep ange
Furthegnorg,.as a ratio of the unstable high-speed replay range Le with
respect to f%e entire 20 replay range Lr is smaller, the allowabl e maxi num

I d f th k d ff tl Not
e | L S S T A
- t.abl d A FIG 7 h t | -

e 1 gl HOp L ACRLAL BEen b G L S SR e,

ZCLV control CLVY cont rm
rrows in the radial direction that is located near the outer rim

o
7

of the optical disk represents an unstable high-speed replay
10 range Le that is rotated at a higher speed {(angular velocity)
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 reproductioncomparedwiththeunstable high-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 %CLV control, CLV control
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31 28 Decenber 2006 is perfornmed within a plurality of zones provided at
the radial direction. That is, the rotational speed (rpn) is reduced in
part at the inner-rimside, and reading is performed at the maxi num speed
in the remaining portions. Therefore, a portion |ocated 5 Q&$§ ?
fromthe inner rimis an unstabl e high-speed repl ay rang i ons
sandwi ching the range Le are an inner-rins table high-speed repl ay range
Lni and an outer rimstable high-speed replay range Lno, respectively. The
unst abl e higlpepatha@pliapinr angeutal oy €S piiss i dgis bablkrehi-ghiapeed
replay area Are. 10 The inner-rim stable high-speed replay range Ln

correspondsit@ct Bdn | NM@at 18 $habket ot 96nsPegRJEPLeH) AleBediBba ithgart
outer-rim stable high-speed replay range Lnho corresponds to an outer-rim

stabl e hi g spred JrR! vl 3NGR ,ALRe: reraefl%rgaélsypeefbelnéhl a8 tﬁe f&kifamt hat
t he unstabl e hi gh-speed replay range Le thé inner-rim 15 stable high-speed

I h I
reiﬁn&yerif@*‘;eéfﬁ 1 el RSB o o, PHe RRES { Egaﬁ‘%%?%%?%&eé\m a
8 h co ar eas_of an di sk nde ZCAV
controb: ITEANPLERAYG ff&%&(‘?%co% bt 3% e e B R ER L 1y
f d at dial.d ti Al tati onal contro
oerf gpﬁ;dpgglvg'tdg 3Poarﬁ%ogﬁse%%%d%%"éﬁi%%%ﬁ&%@%&%@?%@%ﬁ&r T Stante) as
possi bl e. nse uent a zone in the quter rimside is rotated at hlgher
speed (Ii F?%’ nﬁ?P@& wittth 2897 BRe O Rt nBlPnFkRP e h k9lyesrey

Preferably a relatlon is set so that_ the unstabl e high- sgeed repl ay
“ Teplay range Lno, respectively. The unstable high-speed replay

’ range Le corresponds to an unstable high-speed replay area Are.

10 The inner-rim stable high-speed replay range Lni corresponds to

an inner-rim stable high-speed replay area Arni. The outer-rim

stable high-speed replay range Lno corresponds to an outer-rim

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

cptical disk under ZCAV control. 1In ZCAV control, CAV control

20 1is 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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32 28 Decenber 2006 rangelLe the outer-rins table high-speed replay range
Lno ' 5 the inner-rins table high-speed replay range Lni. An exanpl e of
such an optical disk under ZCAV control is an MO disk. Note that the
operation controller 300b stores in advance 5 data definhgg rel%%i Q&
anong the types of optical disks, control schenes, the u a6FT rg -%peed
replay range Le (the unstable high-speed replay area Are), the outer-rins
tabl e hi gh-speed replay range Lno (the outer-rim stable high-speed replay

area Arno)raageLet e thnenterrshakhelkirghyispgackd ephayy range iy £t Rae
inner-rim 10 stable high-speed replay area (Arni) described with reference

to FIGS. mntdreooph stablet higefepesgadmay bhaweahar ! 2RO¥RahP1EISE sdchonl y
the optical disk high-speed replaying /recording procedure performed by

the opticadn dbskidbhghaspeashdep! pyANOtsLepsHi PO dp APPLakus HSC2 is
descri bed. Wien the optical disk high-speed replaying/recording apparatus

HSC2 is powered ON t,&d %%Ettggsog%r}?@dno&nfﬁglfgf5655%%0&%@1{9%@9\%%%@0b

first determnes in step ! n a user rnstruction signal et her
N ol d spasths 96 3R iARERe e 8 el PpeEiRe 8B SHHI Rl R ohBhor
Control FIAKUIT o her e it raae b £ah 1S, TAROEL b SAMSoHREHaBASt he
user instruction signal . SU, the %peration control |l er. 300h déternines a
recor di ng TSI P EHET SBIF2Y 352888 Jand ¢ BELPHT hgM FeSOLedti Bh TR LEPPLREK

Fur t her nor e, . )
N range Lno (the outer-rim stable high-speed replay area Arno), and

/ the inner-rim stable high-speed replay range Lni (the inner-rim
10 stable high-speed replay area (Arni) described with reference to
FIGS. 5 through 8.

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 S2basedonauserinstructionsignal SUwhetheraninstruction
hasbeengivenforhigh-speedreplaying/recording (at N-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,

theoperationcontroller300bdetermines arecording sourceoptical

25 disk and recording destination optical disk. Furthermore,
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33 28 Decenber 2006 depending on the determ ned recording source optical

di sk, the unstable high-speed replay area Are is determ ned. As described
above, whether a recording source optical disk (CD) and an MD (recording
destination optical disk) have been inserted in the 5 conghﬁﬁtion d2§§$ 130
and the MD drive 230 is automatical |y detected. Therefor & JeFefbef di ng
source optical disk (CD) or no recording destination optical disk (MD) has
been inserted, the user cannot select high-speed recording. For this
reason, ind¢besdstepoibdthe tdeatamcioredi ng iy eptireal ofitdkcaandithe the
recordi ng destination 10 optical disk are always determ ned. In the present

exanpl e, thestabseniiemh Dairtpeaynoesd ed-JVDsaier el Bidd ned saRdseeevgai zed
as the recording source optical disk and the recording destination

optical digkovéespeethdel ¥. rdBEr&ong rQ&uPéQCS?HEEaIL h§0sQOBEDY OanhihgnnaKt
step S6. 15 In step S6, based on the user instruction signal SU the

operation PP@&&P&iﬁﬁttﬁggﬁ%ﬁ%ﬁ Z)&ﬂi@ﬁl_h'dsi%ﬁ@? I'xrat(';".f%I %enmié.tsie@t%d’\linwghgh

defines by how nuch ay spee he recordi ng source

ot er nPned 03 Rony b RELRE 1a00lq e kot p SpRE s AR halitpsea.

this step TRt oatdD B CRbRbTRGE BT EoabAnrsi (& §RENSEEeP5athg |
AR o L R L M T

correspondi ng to_the maxi num replay speed allowable in the optical
select high-speed recording. For this reason, in this step S4,

o
g the recording source optical disk and the recording destination
10 optical disk are always determined. In 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 S$6.
15 In step S6, based on the user instruction signal SU,
the operation controller 300b detects a high-speed replay
3 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 theCDismultipliedforrecordingdataontheMD. Thehigh-speed
replay multiple N determined in this step is supplied as a
combination drive control signal SOc to the drive system
controller 134. HNote 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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34 28 Decenber 2006 disk high-speed repl aying/recordi ng apparatus HSC2.
The control procedure then goes to the next step S8. In step S8, based on
t he high-speed replay multiple N, the drive systemcontroller 134

determ nes the nunber of rotations 5 of the recording soygg icaﬁ éhsk
to generate a rotational speed instruction signal Srn for Fﬁﬁ i) %e
replay speed swtching wunit 136. As described above, depending on the type
of the optical disk and the schenme for controlling the rotation of the
optical dibkk htily® -Bpeedrrobldpind / oansolangy lappavreltoas HYY)2 defimedobyrbhe 10
rotational speed instruction signal Srn is not necessarily constant wth

respect tpidCedan® fiodh ayospees. tﬂ@eﬂi@i‘@rﬁtelﬁf‘@ﬁ“ ess to say, the N-fold
replay speed is not necessarily equal to the fold angular velocity. The

control procedure thensgeesSsho HdeedeX! thétl?:Pgﬂ?%eéé rlerbl%yeﬁu§¥9.plléa§ed on

the rotational speed instruction signal Srn, the replay speed swtching

t 136
o A AT PEAR e B
u S S S
repl aygspegédtgwljie Olrngln&s?ug 3B Rt &S dl%ﬁ:g ralt edd Ota e reaé‘g{bjd
Fopl ay. Spadt VOUGEHY atETEY SR FGP SpeREt of or "e%?eg &%fagbﬂ%mf{a”ﬁﬁag
optical disk controller 138... That is, the reading speed S|gnal Srs

cor r espond¥itto 1365 p et A6 S bRA 30 ¥t depenfidag qi Bﬁ?ttli’é’eo% g °BF&ka4nd

is then supplied to
Ny isk and the scheme for controlling the rotation of the optical
o F

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

10 rotationalspeedinstructionsignalSrnisnotnecessarilyconstant
with respect to the same replay speed. Therefore, needless to
say, the N~-fold replay speed is not necesgssarily equal to the N-fold
angular velocity. The control procedure then goes to the next
step S510.

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 1o 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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35 28 Decenber 2006 the optical disk controller 138. The control procedure
then goes to the next step 514. In step 514, based on the readi ng speed
signal Srs, the optical disk controller 138 reproduces, at the N—fold

normal replay 5 speed, the data (CDdataScd) being read b e o disk
drive 132 (CD drive 132_1) fromthe unstabl e high-speed r % & e e of

the optical disk (CD) at the N-fold normal replay speed. The optlcal di sk

controller 138 then retrieves content data (audio ' data) Sad and

managenent tihatop tiswl dbdk)cdSsirdiriegm 1186 . r eblde dana rolOpfoteutputhdrogbbe
read data detector 200. The control procedure then goes to the next step
516. In stiep 616, nbesestop $he. content data (audio data) Sad and the
managenent data (sub code) Ssb, the read data detector 200 generates a

replay state signal 1§ ktiepds£at g ohhehstrlRi¥fy 4pebAP: BYnd PlsQUE PHE tO
the operation controller 300b. The control proceduré then goes to the next

Step 518 du SEPARIR cdfie ANGHAL PROBGALET, 300DNARL LM digs. ) Dagedyon

the replay state S|gna Sir the recorde e|ng nor

ebr odyoed o Lhe i @bl N 80asRed Sl i 20,3050 A Pl DR Lecopdi

source optica dlsg speed e5|g user

this exanp t ned ..t hat th S bei nall r oduced
when a pre@ éfrrr;ﬁ ne(]ig(3 Eﬁu TR % BP&& hé? Qe‘éagﬁﬁ’ ily\/al%/ef"ﬁ 23‘% ot
predoter Mg ShiFoaP Ui (BPoLY 25 | tfoiddsasﬁng"ﬂ%gpt nat thedatg, s

optical disk controller 138 then retrieves content data (audio

data} Sad and management data (sub code) Ssb from the read data
10 for output to the read data detector 200. The control procedure
then goes to the next step Sleé.
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.

3 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. 1In 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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25 normal ly reproduced. If it is determned as Yes, that is, the 36 28
Decenber 2006 data is being normally reproduced. This neans that the
entire optical disk can be replayed at N-fold high speed. In this sense,
the replay processes in the above steps S6 through S18 fogg&pn ﬁvgg ion
routine for determning an allowabl e maxi numreplay 5 spe SR gﬁ%ca
disk. In this routine, the high speed replay capability of the recording
source optical disk is evaluated at a recording area nobst susceptible to
t he i nfl uetectes iof Heigly speechl Ivepleprodased obhtibemewakuahabnthesehtsret he
al l owabl e maxi num replay speed of that optical disk is determ ned. The
control  Mhtrarditt ddenegoeslipeslaPNSEdldinidgH epebd]l, B talilsovahte,
maxi mrum repl ay speed nmultiple Nmax is set as the high-speed replay speed

nul tiple Mpelhe PRt ilocdd=Reedyr Q:hteh%'%o%e§t’é95t Be ﬂﬁi‘:bugheglgdfgorl‘nf aht is
determned in step SI8 as No, that is, if the 15 recorded data i s not

bel ng. nor d yad RPAUER d ot B8 £URSiak g il a1 sRgeder ARk Bt Popfeg at

the N-fold spee wabl'e maximumr ay speed multip Nmax 1's
controf prbessoE theRBtath %%&é‘té'&%sﬁh%z%qfﬁ%e%%w%g&% o
Cont ol o 3008 Sl Tact3, 2. d8eslecatlon satue i o e DLolsesed
e o ALY YR A A BP0 Py LA P AT Bty

replay. Based on the evaluation results, the allowable maximum

M

replay speed of that optical disk is determined. The control

10 procedure then goes to step S21.

In step 521, 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 S542.

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 replaymultiple N. The control procedure then
goes to step S24.,

20 In step 524, 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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25 occurring at the optical disk high-speed replaying/recording 37 28
Decenber 2006 apparatus HSC2 by slightly reducing the replay speed
(rotational speed). Preferably, the deceleration value Vp is not |arger

than (the high-speed replay multiple N- 1). That is, if e d tion
value Vp is N1, the sub-high-speed replay nultiple K5 igé@?cﬁﬁﬁgﬁ&ﬁgﬁ
equal to the normal replay speed, thereby aimng for a recovery of the
replay state by replaying the recording source optical disk (CD) at the
nor mal rep@yaspees HSOEbWE TgH t DY aeeidieig thenrgpesy spddie (rexhtibrRA1S26.
In step S26, the operation controller 300b further 10 determ nes whether

the sub- highespped prefeauny t tRk @idtd Seda O vatlhavd i ¢l hottidrfyedetpani ned
as Yes, that is, if the sub-high-speed replay nultiple Kis larger than 1,

the sub-hi giyspaednrepedy FBP1dP! ulitipisunp! ied jo theAriye sy efhe
controller 134 asthe conbination drivé control signal SCc I nstead of the

hi gh- 3 i.nl T i
ol o apeethd e Sodar ke T NTHE BIOEERA AT ohMaRbER Y RPN 8]
That _is,. in speed

t her ef in . the foll ow int. t S6, .th hi_gh-

Fopl ayP it Ao RiED 5 STRRRE 2 Monrky 2ol pPaedl ofnehedy Shtho

i t ti i | SU). t t, . | 0 st S24, th | f

M ti gati ng Woh SEERVETYAT DS BRI bAPe SRR LT 0 RaPrT e LSRRt e
by the predeterm ned deielerathon value Vp to obtain the sub-hi h-sBeed

replay maRGf% ®SKHREDE Gt tRst npFBRE diEPd AP bes THE THEFRAPTSFERUESS.

If it is determined as No in step S26, that is, if the
e then goes to the next step 526.

In step 526, the operation controller 300b further

10 determines whether the sub-high-speed replay multiple K is larger
thanl, TIf it is determined as Yes, that is, if the sub-high-speed
replay multiple K is larger than 1, the sub-high-speed replay
multiple K is supplied to the drive system contreollier 134 as the
combination drive control signal SOc instead of the high-speed

15 replaymultiple N. The processes in steps $24 and S26 are similar
to the process in the above-described step S6, but are different
therefrom in the following point. That is, in step S$6, the
high-speed replay multiple N is determined as the user's
instruction (user instruction signal SU). By contrast, in

20 step 524, for the purpose of mitigating defective replay, the
high-speed replay multiple N is reduced by the predetermined
deceleration wvalue Vp to obtain the sub-high-speed replay
multiple K. The control procedure then goes to the next step S28.

If it is determined as No in step $S26, that is, if the

25 sub-high-speedreplaymultipleKisnot largerthanl, the procedure
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~ 25 sub-high-speed replay multiple Kis not larger than 1, the procedure 38
28 Decenber 2006 then goes to the next step 527. In step 527, the

sub- hi gh-speed replay multiple Kis set as 1 in order to prevent

deceleration to a speed |lower than the normal replay spe I f the ed

| ower than the normal replay 5 speed is desired, homever,sgpegﬁﬁ%ﬁézaﬂ?

determned 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

step 528. thexntepe$528o hsewiekt t heepbB¥@- descri bed step S8, based 10 on

t he sub-hi gh-speed replay nmultiple K the drive system controller 134

det ermi nes t he nunbeln oftaptst7, onhe smm)- hdight-Be e elde eepdiafg msa s @ eopt ieal

disk to generate a rotational speed instruction signal Srn for output to

the repl aysspead swnt ehilag tonptedSHr dsSLefOfiGONNER epeRd NodesCthphi on,

the rotational 15 speed instruction signal Srn generated in this step is

herei naft efhe hetpai ekt §$§pée&eduﬁa?@h%0§§éé@ﬁl6lve§&q% tﬂétrfdi‘?ﬁapﬂe?igﬂm
Srk for identification. "The control procedure t hen goes to nex step

S30. 15 Siap.&80i. 8w Ll NEoFhoKs: dSSCrLped, St §Be51 R nhe lgoaﬁgggp@xs

speed swi t ching unlt 136 causes, base ere uce rotation

instructi ]g£§ t r ti Kk din
t he opticgﬁldl d?lve 1§§§%a§ﬁ3drlverﬁ3%5%%ttg%rotgpegb% % pPgigiﬁgrnal
replay SpeaﬁAITheTh%p%%% Rrgggggﬁgr%h%ﬂegogoes tghghgeéﬁogéggeggglbed

step S28.

‘\...,J:

In step 528, as with the above-described step S8, based

10 on the sub-high-speed replay multiple K, the drive system

controller 134 determines the number of rotations (rpm) of the

recording source optical disk to generate a rotational speed

instruction signal Srn for output to the replay speed switching

unit 136. Here, for convenience in description, the rotational

15 speed instruction signal Srn generated in this step is hereinafter

referred to as a reduced rotational speed instruction signal Srk

} for identification. The control procedure then goes to the next

step S830.

In step S30, as with the above-described step 510, 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 532, as with the above-described step S12, the
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25 In step 532, as with the above-described step 512, the 39 28 Decenber

2006

replay speed switching unit 136 detects a reading speed at the

unst abl e hi gh-speed replay area Are of the optical disk (CD) being
at the K-fold normal replay speed to generate a reduced di ng,s
lal o 1388 BREPOERES e

si gnal

Sks for output to the optical disk 5 controller

reduced speed signal Sks is basically the sane as the readi ng speed
Srs, but has a snmaller value than the reading speed signal Srs. The

control
above-

described step S14, the 10 optical disk controller 138 causes,

r ot at ed

si gnal

prioeeday esped@rswoeshing turel hebds steep @3 a reastiey 53éedastwiha t he

based

on t he reducetabkadiin - sppecdrsp baplarBiksare ke opéiopaliddiskigki M@ )182iL§D

drive 132 1) to reproduce, at the K-fold nornal replay speed, data (CD
data) Scd rdeited rendHy amebha Hoshab! ﬁemg:fa Rl 1 tRA 2AEBaREE NE
optical disk (CD) at the K-f old nornal play speed, and to retrieve 15

cont ent da&ﬁadﬂmﬂlQ§§?§3)5§ HaﬁndsﬁgnQQﬁﬂeﬁhtgﬁEa £SUb10deh+3%8 1 T 8Lsk

output to the read

det éctor 200. The con

on t e cont audi o

the next 4P Pbrert M$dEP RSGe aseghgh% AROVEr %é% SQg?Eeip 551(156

read data detector 200 generates,

dat a)
state

Rt %ﬁ%%%?%?ﬁ%%%ep §PetaPitned g ‘f%‘at%%%d é%§£

then out pyjs the %”%E]at 89

The control

Ry

then goes to the next step S$34.

In step 534, as with the above-described step 514,

10 optical disk controller 138 causes, based on the reduced read

speed signal Sks, the optical disk drive 132 (CD drive 132_1)

procedure” then goes to

ghe

ggrand

nal to t era ntroller 00b.
proce i 6 Ehi é%gg ?B%% % e héxt f%%%p %é@ control procedire

the
ing

to

15

20

25

reproduce, at the K-fold normal replay speed, data (CD data) Scd
being read from the unstable high-speed replay area Are of the
optical disk (CD) at theK-foldnormal replay speed, and to retrieve
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 S836.

In step 836, 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 thereplaystate at 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.

In step S38, as with the above-described step S18, the
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25 In step 538, as with the above-described step S18, the 40 28 Decenber
2006 operation controller 300b determ nes based on the decelerated replay
state signal Sk whether the recorded data fromthe unstable high-speed
replay area Are of the recording source optical disk (CD n
normal Iy reproduced. If it is determned as 5 Yes, that éab%F hsgg%g%rded
data is being normally reproduced, the control procedure goes to step 539,
which will be described further below If it is determned in step S38 as
No, this nepewsathet comerehtér e3@ @l odefegnbnes Ceaopdi cal tde séiecahanatbe
replayed at 10 the K- fold speed corresponding to the current

sub- hi gh- speethy ephay sngrid1p ¢k khehe comd Fekbopredatit £ ribantHetinstable the
above-descri bed step S24 to repeat the processes in steps S26 through 536.

Then, it iiggaépedstet eepiagd dirst £Pe SIEF WL h@écokﬁ&ﬁﬁr AU JoHOVESE
optical disk can be replayed with the current 15 sub-hi gh-speed replay

nul tiple Kgidip tdns 1@%@%@; ﬁ5§m§1§§4ré9£9&1983§38 TP aaftb%mfaaras

determning an allo |'e maxi num replay speed of the optical disk, as the

procesges Yébtlyﬁa%b 9%%&&!9%80%%%95d$ :Q%?ﬁgyéﬁﬁgrpahQF:£§ga &@cé&roth

518, however, the a | e maximumrepla speéed X IS set so

h I b d hi gh- .
"ol ayi gl ot ord *%gqié“a%?%%iﬁ%%éﬁﬁ B g SONEIETRE, aparELbofer o

ks a disadva eq ossibility that the all owabl e maxi numrepl ay speed
i nher ent ﬁ¥ q?ﬁ%:regbvglng source optical disk has not been detected. This

If it is determined in step S38 as No, this means that

the entire recording source optical disk cannot be replayed at
10 theK-foldspeedcorresponding to the current sub-high-speedreplay

multiple K. The control procedure then returns to the

above-described step $24 to repeat the processes in steps 526

through S36. Then, it is again determined in step S$38 whether

this recording source optical disk can be replayed with the current
15 sub~high-speed replay multiple K.

In this manner, steps S24 through S$38 form a routine
for determining an allowable maximum replay speed of the optical
disk, as the processes in the above-described steps S6 through $18.
In steps S6 through 518, 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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25 di sadvantage can be effectively elimnated by setting the allowable 41
28 Decenber 2006 maxi num replay speed nmultiple Nnax based on the
manufacturing quality of the optical disk having the high-speed replay
multiple N. Furthernore, in steps S6 through 518, if the Qwa
maxi mum repl ay speed i nherent in the recording source opt?%? cﬁgégrzébﬁ

| ower than the N-fold speed, the all owabl e maxi numreplay speed of the
optical disk for use in the optical disk high-speed replaying/recording
appar at us HsCnwarrdElay agpéed |yl thh tall Mtexl. bajed hen at hewadvhef aakitnimy
replay speed can be nore accurately 10 cal cul ated when the decel eration
val ue Vp iguahbty eof Hokeverptiodien dilk& deselegatiton wnakhe sYpelds teplaymal |,
it takes tinme to calculate the allowable nmaxi mum replay speed, which is
not practmgetipld st ep 540, the sub-high-speed replay nmultiple Kis 15
set as the allowable maxi numreplay speed nmultiple Nmax. The control

procedure then goes fQ-tgaid, iheé)téﬁg sd Bheb8BnO4Ps , & 1 8l- §Pf§9a6;§@| ay

process is started with the allowable maxi mumreéplay speed multipl e

ooty op® Bsltnud £801R0Id AN Bhe LORLISEON A AUTAPS ARELE D35 o DR

contro 20 procedure goes to the next ste n ste

TV O M ) A A
suppl i ed Eﬁ?rghe op%lcal disk for use in the optical disk high-speed
replaying/recording apparatus HSC2 can be practically calculated.
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 540, 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, ahigh-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 geces to the next step S44.

In step S44, the MP 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 geoes to step S546.
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the capacity is sufficient, it is determ ned as Yes, and then the 25
control procedure goes to step S46. 42 28 Decenber 2006 |In step $46, the
witing/reading unit 230 _ 3 wites the content data Sad supplied via the
read data detector 200 to the MDD drive 2301 in the MW|ta9+ﬁLre ;fgﬂéa
optical disk (MD) 2305 in predeterm ned recording units %resent
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 ,Imumgitep S4al |Ere wrdt ing/tre adfingechdt S2 30 €3 wpridkesr thée.
In this manner, the content data Sad sequentially | read fromthe
recordi ng sonteet aptia dadisspl@e)d vsawthétedad mMatl) ddtector 200 to the
witable/rewitable optical disk 2305 in recording units snaller than

units of sesiwrive AS0deser thednaboumele e RS 8pk iemhodi sentvp )i 236 he
above al | owabl e maxi num repl ay speed eval uation routine (steps S6 through

S18/ st eps f@ﬂn&iﬂé¥&¥&1§%%)re&8§d§354nﬂﬁﬁ9 and Eﬁ@&ﬂﬂﬂﬁﬁg:aﬂv%anbhhethe

recordi ng source optical disk is only used for allowable ﬁ&XIﬁUﬁ]pr ay

speed gval gl oy @%1&' S%%‘n PECQHQ‘EQ c‘nﬂ ééhetoxf]sec%rn‘i't%g o‘}e%ﬁchﬁ g@%' cal

di sk. Alternative ective that such ‘data i's not on y use

al | owabl e ee l.uat.i.on, but | so wr

o edos or miobg Gy HoAEEP s - S8 ed%r g i aBst Rk FofRopti b i PP%S‘G%. s
can elim nat qilhe cess at th g rep for .skip g% gg

The unst AR RSy, DR ke APne LA REP By At e b8 SY axd!
Sy preferable. In this manner, the content data Sad sequentially

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

10 the writable/rewritable optical disk 230_5 in recording units
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 $24 through $38), the data read and reproduced

15 from the recording source optical digk is only used for allowable

maximum replay speed evaluation, and is not recorded in the

i 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 reguired for replaying/recording. This is

particularly convenient for such anoptical disk under CLV control,

25 such as a CD, whose unstable high-speed area Are is located at
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total tine required for replaying/recording. This is particularly
conveni ent for such an optical disk under CLV control, 25 such as a CD,
whose unstabl e high-speed area Are is |located at 43 28 Decenber 2006 the
inner nost rimof the recording area Ar. The control proc es
to the next step 548. In step 548, UTOC information regar§€ WPBFfﬂﬁﬂfn
step S46 of the content data Sad in the witable/rewitable optlcal 5 disk
230 5 (MD) is generated by the MD systemcontroller 2301, and is then
written inthe iOTeC reshron ahshemacbid/meares abl.e Thptdadiradi sko@8@usbe
(MD). The control procedure then goes to the next step 550. In step 550,

t he oper attloen cordt s otd ethS0ddixtes e $€8. 10 whet her the replay of the
recordi ng source optical disk has been conpleted. If it is determ ned as
Yes, the high-speed 11 epteyi 8gé1 egrodi NG repfaatiodN Hfgdie reptwEat itk Skn

hi gh- speed repl aying/recordi ng apparatus HSC2 ends. If it Is determned in

the above st&p $SPHoBTHGot Eiéta'gad :En 'tﬁquﬁfarﬂl%e&éﬁ@taml@"oﬁpfégl 15

replay of the recording source optical is not normally perfornmed, the

controb procadurs rﬁkﬁbﬂsléogéﬂéréi?%eofeéfe{]%eg s%%ﬁpc%érgﬁﬁefoﬁ‘ié npi ng

reproduction fromunrecorded portlons e retording area Ar at the

al | owabl e JFP%'fE“P%‘?P%&t%% ed (B gbf: hbehSofeLgL %%‘ﬁ@aﬁi‘e}?gw?{)f’e\’ﬁlét P

S44 as No, e recording capacity recor

dect a0 S 1805, Hobul LT LD RIS B P8 0B

repr oduce or recor e Cco
next step S550.

o
4 In step S50, the operation controller 300b determines
10 whether the replay of the recording source optical disk has been
completed. If it is 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 as No, that is, if it is determined that high-speed
15 replay of the recording source optical disk is not normally
performed, the contxrol 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, 1if 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 552, 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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In step S52, predeterm ned error handling is perfornmed, such as a display
on the display unit 400 indicating that the 25 recording capacity of the
recordi ng destination optical disk (MD) 44 28 Decenber 2006 is not
sufficient. The control procedure then ends. Wth the aboxgﬁﬁtr&@é%@athe
hi gh- speed replay reproducing/recordi ng apparatus HSC of en
invention can performreplaying at a replay speed suitable for the optical
disk 5 and records data on a witable optical disk w thout causing data
def ects. PrefeehbsyIfigieenpti (le digkiinlgpspestiire efiayiawis ecor di ng
apparatus HSC2 uses a CD as the recording source optical disk and an MD as
the witabl e/rewit abiEh ofhiecahbdfedi skrudoweyer . tHde hietoishargl SbapLay
optical disk can be an optical disk typified by a CD, a DVD, and a VCD
that can heepnséutety i recédheicorippratdtr A50\wr 18Q. plraddheriiiiet ildiecan
witable/rewitable optical disk can be an optical disk typified by a

CD- RW and e E3MbkiRtepa B yWhigCht NRRage RN pd & QREHANR rYCth@S e YTEG K

|nforrrat| on, 15 regarding the data to be recorded can be recorded at the

User’ Ss Sigley JeWidhher ARES od NEw1ASLBRLE, P gb ERRLAL the
recordi ng area Ar Dbasi cal Ic§/ ha\‘}re t he re gt?o%§ scrl tacg%S Pgr%%gael to
FI GS. 5, d 8. However, depending on 20 the characterl stl cs of the

optical di sﬁ< ?1 -speed repl ayi ng/ recordi ng apparatus HSC2, manufacturing

gﬁglt Iat)?/eOf t he reccbrroelzlfréq: sDciur ce og:tl cal do'pstklcé)f CO”(?;'LQ]?“ onh(l)fghpotgédt he

replaying/recording apparatus HSC2 uses a CD as the recording

e

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

10 disk. However, therecordingsource 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 which management information, such as the UTOC information,

15 regarding the data to be recorded can be recorded at the user's
side.

} Furthermore, the unstable high-speed replay area Are
and the recerding area Ar basically have the relation described
with reference to FIGS. 5, 6, 7, and 8. However, depending on

20 the characteristics of the optical disk high-speed
replaying/recording apparatus HSC2, manufacturing quality of the
recording source optical disk, or combination of both, theunstable
high-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 possible to appropriately select a
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hi gh-speed replay area Are can be appropriately determned. That is, in
the optical disk high-speed replaying/recording 25 apparatus HSC2 in use,
it is possible to appropriately select a 45 28 Decenber 2006 portion

where reproduction defects tend to occur in high-speed regpl
Wi th other recording areas as the unstable high-speed re%ﬁ&%*ﬁﬁ@%pgp@g As

descri bed above, in the optical disk high-speed 5 replaying/recording
apparatus HSC2 according to the second enbodinent, reproduction defects do
not occur BYBRIRAReRIeFR BRTEICHIRR cdfefisk Hand dy ayediratint hégbasperdpl ay
speed. Al so, advantageously, it is possible to newy set a maxi num

hi gh- speed-eP&pY ayospeae¢ds itibl ether evromiimptacehsdiask that unanablebe
10 repl ayed at anot her maxi mum hi gh-speed replay speed set in advance by
anot her hilghglpeeded epépyangaresohdeng apparatus. Wiile the invention has
been described in detail, the foregoing descriptionis in all aspects

illustrative and notAs r@ssciThed eabblei, S 1und@lestnd At (NYRELOYE - 9hBEE
nodi fications 15 and variations can be devi sed without departing fromthe

scope 50f tdieldymenttofordbn g8 aBpeeriers 2086; \A%Bﬂdgn%ﬁ{égEQHes séc?ﬁﬂ

optical disk high-speed replaying/recordi ng apparatus reads, froma

Li rst optidambodimdadavk Qoﬁﬁ%Q&gﬁddéf@é{aﬁaog{cQ_j B@}:uga%\«aeﬂ Anbhrdle gﬂ't&?e to
e reproduced at a first replay speed, the digital data I1n second units
smaller optidal 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
restrictive. 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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than the first units at a second replay speed higher than the first replay
speed, wites the read second units of digital data in a witable second
optical disk, and then records the first units in the second optical disk,

the apparatus conprising: first read data quality detern,pi an r
determining a quality of the read second units of digi tgkgy;egg&%gﬁgoéfr st

re-readi ng neans for re-reading, upon determnation 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 subtracting a first
predeterm ned speed fromthe second replay speed. 2. The optical disk

hi gh- speed repl ayi ng/ recordi ng apparatus according to claim1, further

conpri si ng; d ta quality determ ning means for determning a
qual ity O?Wéﬁiqiéecﬁggg’l]gﬁégnd units of digital data; and second re-reading
means for re-reading, upon determnation 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 g, baykiiiseRioh- d--Bk Al 1 :?f_,ﬁ)ré L Wdid second
47 28 Decenber 2006 prgdet erlm' negolh s%eed#r%ﬁ%’ﬁ%ot%ng egffiay sf)eed. 3.
The opti caleads, gkorhiagfiiess ppecalrdigh hyving/ reeccledithgrean pihgitdlumta acfiestdinitg t o
claim2, wherein the first_ predeterm ned speed is equal to the second

pr edet er nitAd 1speasiced 4t atfhst wplaxcepcedi e digyhl dpjadd seepidaynitgymaldar di ng
gﬁpg; gf? f aﬁlgr(f Orﬁ'&srt]glggtg ﬁglgas%aggllq m\/\ﬁ%e& gﬁerédthqghérlt %}n é%gsettrg{)fgyns%geipeed has

writes the read second units of digital data in a writable second optical disk,
and then records 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

tirst 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 subtracting a first

predetermined speed from the second replay speed.

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;
and

second re-reading means for re-reading, upon determination 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
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replay speed is higher than the first replay speed. 5. The optical disk

hi gh- speed repl ayi ng/ recordi ng apparatus according to claim?2, wherein the
second predeterm ned speed has an arbitrary value so that the forth replay
speed is higher than the first replay speed. 6. The optic i i.gh~speed
repl ayi ng/ recordi ng apparatus according to claim1, mhergk&gfﬁéﬂgﬁgggg
units are any of tracks, sectors, and data bl ocks. 48 28 Decenber 2006 7.
The optical disk high-speed replaying/recordi ng apparatus according to
claim1l, wherein upon witing of the first units of digital data in the
second optical disk, rmanagenent information of the first units of digital
data is witten in a record data nanagenent information storage area of
the second optjcal djsk. 8. The optical disk high-speed replaying/recording
appar at us pgﬁ%ﬁy lvﬁﬁﬁn?q%ﬁ%m%t ¢ thjrd replay sReedSecond optical disk is an MR
di sk, the record data nmanagenent information storage area is an UTOC area,
and the managenent information is UTOC information. 9. The optical disk

hi gh- speed repl ayi ng/ recordi ng apparatus according to claim1, wherein the
first optical disk is a CD-R disk. 10. An optical disk high-speed

repl ayi ng/ r ecordi ng Hppaptatal dlisihhigh-speed depld girar/fecordiag ippatatept i cal  di sk
havi ng recorded thereaon first digital data to be reproduced at a first
repl ay sped@Or@ngdo $&dBhd Wheteay speed higher than the first replay speed,

reproduces the thé ?’gstdﬁ*teaet%§m%r?ec snp%egligleagzlil tg%g ’secaor}l% ;gr%agtregr%ined speed.

4, The optical disk high-speed replaying/recording apparatus
according to claim 1, wherein
the first predetermined speed has an arbitrary value 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
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 apparatus
according to claim 1, wherein

the second units are any of tracks, sectors, and data blocks.
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the reproduced second digital data in the second witable optical disk, the

apparatus conprising: 49 28 Decenber 2006 possible fastest replay speed

detecting neans for detecting, based on a piece of the second digital data
reproduced froma predeterm ned portion of a recording ar of the.flrst
optical disk, a possible fastest replay speed applicable zggkﬁﬁ”%ﬁTFﬁéé
recording area of the first optical disk; optical disk replaying neans for
reproduci ng the second digital data fromthe first optical disk at the
possi bl e fastest replay speed; and optical disk recording neans for
recording the second digital data on the second optical disk; wherein the
possi bl e fastest replay speed detecting neans includes: high-speed
reproduci ng nmeans far. reproducing the second digital data fromthe

predet er ni ned porti Jh@a@pm%%&@ﬂh—%ﬁd@lw@@&eoomm@ﬁn@r@tﬂs@li gital data

qual ity determ.nin ans for determning a quality of the second digital
dat a repro%gg%ngy}gtcﬁn%f’g‘ﬁﬁ?ﬁ&d r epr oduci ng neans; and hi gh-speed

repl ayi ng contr f r ;i . o) j i t he
Gunl 1y o he BlonEAfiRe (O SENHEL (oo HFHRL HBAPRENGNC IO e

by subt r achangzemaitddfiraiationest thogre diyof digitabenand wihiinay Sreed] unti |
another determnation is nade that the quality 1is high, and causing the

hi gh- speedlateprasdgeinegt indansation seopagriarce of ke sswadnptitiagiliskl data from the
predeterm ned portion at the third replay speed for output to the
reproduced digital data quality determ ning neans. 11. The optical disk
hi gh- speed repl ayi ng/ recordi ng appar at us
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 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.

10.  An optical disk high-speed replaying/recording apparatus which
reads data from a first optical disk having recorded thereon first digital data to
be reproduced at a first replay speed, at a second replay speed higher than the
first replay speed, reproduces the read data as second digital data, and records
the reproduced second digital data in the second writable optical disk, the

apparatus comprising:
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according to claim10, wherein 50 28 Decenber 2006 the predeterm ned speed

has a value smaller than a val ue obtained by subtracting the first replay
speed fromthe second replay speed. 12. The optical disk high-speed

repl ayi ng/ recordi ng apparatus according to claim11l, whergin th L bl e
fastest replay speed detecting neans further includes mgﬁrﬁ}ﬁﬁgﬁ’gggagé

detecting neans for determning, as the possible fastest replay speed, a
third speed which is used upon determ nation that the quality of the
second digital data is high. 51

possible fastest replay speed detecting means for detecting, based on a
piece of the second digital data reproduced from a predetermined portion of a
recording area of the first optical disk, a possible fastest 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 possible fastest replay speed; and
optical disk recording means for recording the second digital data on the
second optical disk; wherein the possible fastest replay speed detecting means
includes:
high-speed reproducing means for reproducing the second digital
data from the predetermined portion at the second replay speed;
reproduced digital data quality determining means for determining
a quality of the second digital data reproduced by the high-speed
reproducing means; and
high-speed replaying control means for determining, 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 from the predetermined portion at the third replay
speed for output to the reproduced digital data quality determining

means.

11. The optical disk high-speed replaying/recording apparatus

according to claim 10, wherein
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the predetermined speed has a value smaller than a value obtained by

subtracting the first replay speed from the second replay speed.

12.  The optical disk high-speed replaying/recording apparatus
according to claim 11, wherein

the possible fastest replay speed detecting means further includes
maximum speed detecting means for determining, as the possible fastest replay
speed, a third speed which is used upon determination that the quality of the

second digital data i3 high.
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