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present invention relates to an apparatus and a nethod for

recordi ng medi um on which data are recorded, such as a conpact disk, a
digital audio tape, an optical videlo disk or the like, and a data

repr oduci ng programrecording nediumand, nore particularly, to control of
the reproduction speed of the recording nediumon which data are recorded.
BACKGROUND ART In recent years, there are sone recording nmedi uns in which
an audi o signal or a video signal and data such as usual program or text
data are m xed according to tBESCRIENOAN ds. For exanple, there are,
typically, a disk of M X MODE which records data of a usual programor the
li ke, that is data of the CD-ROM standard, on a first track, and records
audi o data of the CD DA standard on second and subsequent tracks, and a

di sk of DAMPAERHFRODTCHIPEr ADPARATES) diATh | REFRODUQTEONENETADD , I ecor ds
audi o data of the CD-DA standard on a first session, and records data of a

usual progr aNPDATE RERRODULENG PrRé@raM Gizddwn fis Rekbstiandard, on second
and subsequent sessions. 5 AUG 2004 2 Further, data reproduction

apparatuses for reproducing these
TECHNICAL FIELD
The present invention relates to an apparatus and a method
for reproducing a recording medium on which data are recorded,
such as a compact disk, a digital audio tape, an optical video
disk or the like, and a data reproducing program recording
medium and, more particularly, to control of the reproduction

speed of the recording medium on which data are recorded.

BACKGROUND ART

In recent years, there are some recording mediums in which
an audio signal or a video signal and data such as usual
program or text data are mixed according to their standards.
For example, there are, typically, a disk of MIX MODE which
records data of a usual program or the like, that is data of
the CD-ROM standard, on a first track, and fecords audio data
of the CD-DA standard on second and subsequent tracks, and a
disk of CD-EXTRA which performs recording'in multiple session,
records audio data of the CD-DA standard on a first session,
and records data of a usual program or the like, that is data

of the CD-ROM standard, on second and subsequent sessions.



recordi ng nedi uns have al so been wi despread. As a conventional - exanpl e of

t he above-described data reproduction apparatus, "DATA REPRCOUGTI/DNG 2004
APPARATUS AND DATA REPRODUCTI ON METHOD' di scl osed i n Japanese Publi shed
Patent Application No. Hei. 7-7579 is raised. The data reproduction

appar atus as nentioned above reproddces a recordi ng nedi umon which data
are recorded, at a first reproduction speed, when it outputs reproduced
data while sequentially converting theminto a formof such as an audio
signal or a video signal that can be outputted to the outside. on the

ot her hand, the reproduction apparatus perforns reproduction at a second
r eprivdutdigon dpeedrepavdustiioghapparatusee forsrepapduduaty drhepeed, when
it tenporarily stores reproduced data such as a usual programor the like
i n theecdating mepd Danst hemeappsmathesn pridesgesatihe data as required after
the reproduction is ended, and outputs the data to the outside. In the case
wher e t hasdat acoepentichadnexpmplat ust aditliguilsovihdeseplibaddcethidat a whil e
sequentially converting theminto a formthat can be outputted to the

out gegeoduiciciorn dsparatesor dDAgAS REFROUCBLEN | ¥PHRRATTSNadiDb D AT
standard of a recording nediumon which an audio signal or a video signal

IS rREeRODUELICENRBHOY” r @Rsedueledon n T41eiad &ephiBl i sheapradegitd on  speed
that is determ ned by the format of the recording nedium as a first

rephapgugtia@ionher, méiat7a75epr edueiigegpeed that - 5 AUG 2004 3 is
sonmewhat hi gher than the reproduction speed determ ned by
The data reproduction apparatus as mentioned above
reproduces a recording medium on which data are recorded, at a
first reproduction speed, when it outputs reproduced data while
sequentially converting them into a form of such as an audio
signal or a video signal that can be outputted to the outside.
On the other hand, the reproduction apparatus performs
reproduction at a second reproduction speed that is higher than
the first reproduction speed, when it temporarily stores
reproduced data such as a usual program or the like in the data
reproduction apparatus, processes the data as required after
the reproduction is ended, and outputs the data to the outside.
In the case where the data reproduction apparatus outputs
the reproduced data while sequentially converting them into a
form that can be outputted to the outside, since a data
recording speed is usually determined by the standard of a
recording medium on which an audio signal or a video signal is
recorded, generally reproduction is performed at a reproduction

speed that is determined by the format of the recording medium

as a first reproduction speed, or at a reproduction speed that



the format of the recording nediumas a first reproduction speed, and the
read data are tenporarily stored in a buffer nenory in the dat
reproducti on apparatus, and then the stored data are sequentFaf]@UG 2004
converted into a formof such as an audio signal or a video signal that
can be outputted to the outside. On3the other hand, in the case where the
data reproduction apparatus tenporarily stores the reproduced data in the
apparatus, processes the data as required after the reproduction is ended,
and then outputs the data to the outside, generally reproduction is
performed at a maxi mum reproduction speed the data reproducti on apparatus
canipegbimephad digthemdthaeptbausepspdisdd®n fneedt dehremiagd &Y a hi gh
speed and stored in the data reproduction apparatus. However, data

r eptbdufoirmatagfartdtaseacdedinpenndinn as a rfHitstofrepeeduptiier ecent years
and, accordingly, the rotation speeds of disks such as CD-ROM have al so

i ncepasdd eaadsitder aldad daisa tdeer tsmpbrax idivf fsdreerned im spkuedferbet ween t he
first reproduction speed in the case where an audi o signal or a video

Si gnethotrg $aquaet idatay reqpratwceilonaagphra tsecorkhd epiesdutheostoseekd i n
the case where data are tenporarily stored in the data reproduction
appases usrehaeghean iiandreasimgecoadi datably fobiercef aswch das aahoaheio
reproduced at the first reproduction speed, such as audio data, and data

to deynLpreduaedidect kE greacath £ epandbet bakpipaed tsaicth@sousesaldenr ogram
data, are 5 AUG 2004 4 m xed in the recording nedium and when there is a
need to on the other hand, in the case where the data reproduction
’i) apparatus temporarily stores the reproduced data in the
apparatus, processes the data as required after the
reproduction is ended, and then outputs the data to the outside,
generally reproduction is performed at a maximum reproduction
speed the data reproduction apparatus can realize as a second
_reproduction speed, and data are read at a high speed and
stored in the data reproduction apparatus.
However, data reproduction apparatuses have been on the
trail of speedup in recent years and, accordinély, the rotation
i) speeds of disks such as CD~ROM have also increased considerably.
As the result, a difference in speeds, between the first
reproduction speed in the case where an audio signal or a video
signal is sequentially reproduced, and the second reproduction
speed in the case where data are temporarily stored in the data
reproduction apparatus, has been increasing considerably.
Therefore, data to be reproduced at the first reproduction

speed, such as audio data, and data to be reproduced at the

second reproduction speed, such as usual program data, are



switch the reproduction speed, a rapid change in the reproduction speed is
required, resulting in a heat generation and an increase in power
consunption as well as an increase in the tine taken to reprodngeAUﬁeﬂmé
audi o data. Further, even in the recording nediumon which the data to be
reproduced at the first reproductiont speed and the data to be reproduced
at the second reproduction speed are m xedly recorded, there are cases as
follows: a case where the data to be reproduced at the first reproduction
speed are not reproduced after the data to be reproduced at the second
reproduction speed are read, and a case where the frequency of

r epidciect iian die thecoled ingombed inapr i etheat tiheréi ist a nemddurti on speed
is very low There are conversely a case where the data to be reproduced

at e teecaltk nepsostiiedt 06n speed ,ae Mmylid efdthwjéelint hhedata to be
reproduced at the first reproduction speed are reproduced, and a case

Me&%g&%uaﬁwwecpfié epegdyetiagn r@fsdlftq_rd;ﬂtiint@ heatepepducedien the

second reproduction speed is very low. There has been no data reproduction

appanhat 4s \Mﬁc%afwtfrpldﬁo&é@ &SH‘sﬁglFthiio(h“ 2308 Of as aafli skheaea@dling to the
frequency of the reproduction of data recorded on the recordi ng nmedi um

Thetpée%&me IR Q) J S PBE8cLOLBel Wadtike saliove- mentioned probl ens and

has for its object to provide a data reproduction apparatus, a data

repr oduci,Qn HiBt NedeAng, atl‘i@%ééb?ﬂiﬁ%?&n‘é@ixﬁn RHE WRDANStHRI ek tIPPG €SS

power COI’lSUITptI on and heat generation a data
be reproduced at the first reproduction speed and the data to

be reproduced at the second reproduction speed are mixedly
recorded, there are cases as follows: a case where the data to
be rebroduced at the first reproduction speed are not
reproduced after the data to be reproduced at the second
reproduction speed are read, and a case where the frequency of
reproduction of the data to be reproduced at the first
reproduction speed is very low. There are conversely a case
where the data to be reproduced at the second reproduction
speed are not read after the data to be reproduced at the first
reproduction speed are reproduced, and a case where the
frequency of reproduction of the data to be reproduced at the
second reproduction speed is very low. There has been no data
reproduction apparatus which controls the reproduction speed of
a disk according to the frequency of the reproduction of data
recorded on the recording medium.

The present invention is made to solve the above-mentioned
problems and has for its object to provide a data reproduction

apparatus, a data reproduction method, and a recording medium,



reproduci ng device according to the data reproduction frequency to enhance
the total performance of a drive. DI SCLOSURE OF THE | NVENTI ON | n=dr d&J5 004
sol ve the above-descri bed problens, according to Caiml of the present
invention, a data reproduction apparatus conprises: a reproduction nmeans
for reproducing a recording nediumbon which data are recorded, and
outputting the data; at |east one output neans for outputting input data
while sequentially converting the input data into a formof such as an
audi o signal or a video signal that can be outputted to the outside; a
processi ng nmeans for tenporarily storing the data reproduced by the

r epadet isuippgRas, pewer ptosesapidonhandatheatasgemepat édnabifera tdea
reproduction of the recording mediumis ended; an output destination

j udgipgodR@ITd Wet LW AgcHheigr tot htedalar d o disro@peotoned riagutey
reproducti on nmeans should be outputted to the output neans or the

ProggsshidntRAnNGie AL A pEPIOLHEhEBN oFPRE@ GO S ol neans for controlling
the reproduction nmeans so as to reproduce the recording nediumat a first

reproducti on speed when the output destination judging neans-judges that
the data in the recording nediumare to be outputted to the output neans,

gfngigéibgthh%Frgﬁﬁpdﬂ@@ﬁﬁf&oﬁnans so as to reproduce the recordi ng nmedi um

Secon reproduction speed higher than the first reproduction speed 5

AUG 2004,8 yha,d he, QUYL (iRt ABBYLORCLHIGHAE THAI5) inIgCAct bt ke dat o

in the recording mediumare to be outputte tthe processing
to Claim 1 of the present invention, a data reproduction

') apparatus comprises: a reproduction means for reproducing a
recording medium on which data are recorded, and outputting the
data; at least one output means for outputting input data while
sequentially converting the input data into a form of such as
an audio signal or a video signal that can be outputted to the
outside; a processing means for temporarily storing the data
reproduced by the reproduction means, and processing the data
as required after the reproduction of the recording medium is
ended; an output destination judging means for judging whether
) the data to be reproduced by the reproduction means should be
outputted to the output means or the processing means; and a
reproduction speed control means for controlling the
reproduction means so as to reproduce the recording medium at a
first reproduction speed when the output destination judging
means judges that the data in the recording medium are to be
outputted to the output means, controlling the reproduction
means so as to reproduce the recording medium at a secohd

reproduction speed higher than the first reproduction speed



means except after the reproduction has been perfornmed at the first
reproduction speed, and controlling the reproducti on nmeans so Qﬁ%uﬂi 2004
reproduce the recording nediumat a third reproduction speed that %

hi gher than the first reproduction speed and |ower than the second
reproducti on speed when the output @lestination judgi ng neans judges that
the data in the recording nediumare to be outputted to the processing
means after the reproduction has been perfornmed at the first reproduction
speed. According to the present invention, the reproduction speed is

swi tched between the | owest reproduction speed and the third reproduction
speathenhi clhe | subpghedeshdmathion ojwdsispercdanndjuigesr theh the Adghest
speed, instead of switching the reproduction speed between the | owest

r epriafdugtié orespedingnaledtilie hirghesi beproductted spedte whsyedys poger
consunption of the data reproduction apparatus and heat generation are
redugeths asepheatter theuiregtrdductsivn cianigbéba peprfeducid ot speed i s
reduced. According to Claim2 of the present invention, in the data

r epreaduat | i PR 8 o Qﬁbbﬂsddﬂﬂ(ﬂdhﬁﬁdilim§ ther geprepuadiicdn on speed is
approximately equal to the first reproduction speed. According to the

Preseiind NeNd o POYRHAGERSHWHY iXbord ind\kedP 4theatchganeration, and

the tine required for speed switching can be further reduced.

Par tieeWl@dfddb idd dfeq2ERaMNeLe et A Hih the first reproduction
speed and lower than the second reproduction speed when the
output destination judging means judges that the data in the
recording medium are to be outputted to the processing means
after the reproduction has been performed at the first
reproduction speed.

According to the present invention, the reproduction speed
is switched between the lowest reproduction speed and the third.
reproduction speed which is higher than the lowest speed and
lower than the highest speed, instead of switching the
reproduction speed between the lowest reproduction speed and
the highest reproduction speed, whereby power consumption of
the data reproduction apparatus and heat generation are reduced,
and the time required for switching the reproduction speed is
reduced.

According to Claim 2 of the present invention, in the
data reproduction apparatus defined in Claim 1, the third
reproduction speed is approximately equal to the first
reproduction speed.

According to the present invention, power consumption,



reproduced at the | owest speed are reproduced at the sonmewhat higher

speed, a reduction in the reproduction speed when reading data.t® Rgs 2004
reproduced at the highest speed is small. According to Claim3 of the
present invention, the data reproduction apparatus defined in Claim1l or 2
further conprises: a recording nedium novi ng neans for |ocating the
recording nmediumin a reproduci ble state in the reproduction apparatus,
and ejecting the recording nediumfromthe reproduction apparatus; and a
recordi ng nmedi um exchange detecting nmeans for detecting that the recording
mediumis ejected and rel ocated by the recordi ng medi um novi ng neans;
whemgiat tdemearegt Dohuct and sheed iaentreaju ieahsteonspeéd sheétchaprpdirmi on
means so as to reproduce the recording nmediumat the second reproduction

spege Wien Hdle redpeéd desphpratican arjlydgiing tmansasedgherehaatizhecaasa in
the recording nmediumare to be outputted to the processing neans after the

reCQ%gsirﬁﬂud”&Pidﬁn@%éhﬁﬁ;ﬁésdefspébhnﬁr@&@ﬁaﬁﬁilﬁﬁéc? &¥chnage offevitls
recordi ng medium According to the present invention, in the case where

dat g ; ghe rb& JetRf ,0HICediat t 188 hhokast r%eﬁ%@ﬁd@pé;ﬁééaedh&hrst after the
di sk i's changed, the reproduction speed can be the i ghest, whereby the

per e qafe L Ve 508ARAACSE. tnRAHIHEA | dpedliensoBlidata to be
rep%g gggg ggkﬁhgﬁ%ﬁg ég?b-OS AUG 2004 8 g%éggiare %%prodﬁced after disk

g;gggngemcr&&r@ﬁ&@twnc%ﬁuhg oF UL P A IRY S RGREL A, TR Aladdg hi ghest

reéroduction apparatus defined in Claim 1 or 2 further
comprises: a recording medium moving means for locating the
recording medium in a reproducible state in the reproduction
apparatus, and ejecting the recording.medium from the
reproduction apparatus; and a recording medium exchange
detecting means for detecting that the recording medium is
ejected and relocated by the recording medium moving means;
wherein the reproduction speed control means controls the
reproduction means so as to reproduce the recording medium at
the second reproduction speed when the output destination
judging means judges that the data in the recording medium are
to be outputted to the processing means after the recording
medium exchange detecting means detects exchange of the
recording medium.

According to the present invention, in the case where data
to be reproduced at the highest speed are reproduced first
after the disk is changed, the reproduction speed can be the

highest, whereby the performance of the drive is enhanced.

Particularly, when only data to be reproduced at the highest




According to Caim4 of the present invention, the data reproduction
apparatus defined in any of Clains 1 to 3 further conprises: a tinmer unit
for outputting a notification signal which notifies that the rEp5dHﬂEuwop
means has not outputted the reproduced data to the output nmeans and the
processing nmneans for a predeterm néd period of tinme; wherein the
reproducti on speed control neans controls the reproduction neans so as to
reproduce the recording nediumat a fourth reproduction speed that is

hi gher than the third reproduction speed and | ower than the second
reproduction speed when the output destination judging neans judges that
t hesgetkd iare heprebored ngfiredi disi exahdrgeut peptedutdithe odr gdesi ng
nmeans after the notification signal outputted fromthe timer unit is

r ecaij¥ed cafCeardiyig He péefpraedntati mbentiioghesthespéedis judged that the
reproduction frequency of data to be reproduced at a | ow reproduction
speed is Acwrdpiq t6 beaiaprodieshatpredegh inepnadweti ahepdetda which
follow the data to be reproduced at the | ow reproduction speed, are

repregdisadcttiond Ripgihefatpeedes inkar ey ane arerdiimece b Bheudrdheeri s
enhanced. According to CQaim5 of the present invention, the data

r eprofyE £8 :aRPanadss e Nnedri Budpwtefing & otlif oSt iont Begnagonpri ses:
atimer unit for outputting a notification signal 5 AUG 2004 9 which

notifien hBakribe reRHOMYE | PopIBAEthan ARlardRE RSk dhepuepearuced data
to the output neans and the processing

the reproduced data to the output means and the processing
means for a predetermined period of time; wherein the
reproduction speed control means controls the reproduction
means so as to re?roduée the recording medium at a fourth
reproduction speed that is higher than the third reproduction
speed and lower than the second reproduction speed when the
output destination judging means judges that the data in the
recording medium are to be outputted to the processing means
after the notification signal outputted from the timer unit is
received.

Aécording to the present invention, when it is judged that
the reproduction frequency of data to be reproduced at a low
reproduction speed is low, data to be reproduced at a high
reproduction speed, which follow the data to be reproduced at
the low reproduction speed, are reproduced at a higher speed,
whereby the performance of the drive is enhanced.

According to Claim 5 of the present invention, the data
reproduction apparatus defined in any of Claims 1 to 3 further

comprises: a timer unit for outputting a notification signal



means for a predeterm ned period of tinme; wherein the reproduction speed
control means controls the reproduction neans so as to reproduce it B&IG 2004
recording mediumat a fourth reproduction speed that is higher than the
third reproduction speed and | ower than the second reproducti on speed when
the output destination judging neads judges that the data in the
recording nmediumare to be outputted to the processing neans after the
notification signal outputted fromthe timer unit is received. According
to the present invention, after it is judged that reproduction has not
been performed for a predetermined period of tinme, data to be reproduced
at whechi gleasif repriokactthe sppeddace iepmethreechad mohi ghtppeded wher eby
the performance of the drive is enhanced. According to Claimé6 of the

pres@st repreythicyd ddtd heo dhetacuepueduciane Appailed usrdeésngdgin C aim 4
or 5, the fourth reproduction speed is approxinmately equal to the second

reppedHst iror sPeRtbdAceHt thegd pertiba presdiie; mianté D, thée perfornance of
the drive can be further enhanced. Particularly, in the case where data

to pepteRnedycsd fedd-d pVesi seaRY abdthend tHELHOsEE Eeti6w t ching of
t he reproduction speed, that causes an increase in power consunption and

i e R R e S S
of {13 J8udtiBn®sp¥ld that is higher than the third reproduction
speed and lower than the second reproduction speed when the
output destination judging means judges that the data in the
recording medium are to be outputted to the processing means
after the notification signal outputted from the timer unit is
received.
According to the present invention, after it is judged
that reproduction has not been performed for a predetermined
period of time, data to be reproduced at the highest
reproduction speed are reproduced at a high speed, whereby the
performance of the drive is enhanced.
According to Claim 6 of the present invention, in the
data reproduction apparatus defined in Claim 4 or 5, the fourth
reproduction speed is approximately equal to the second
reproduction speed.
According to the present invention, the performance of the
drive can be further enhanced. Particularly, in the case where
data to be reproduced at the lowest speed are hardly reproduced,

switching of the reproduction speed, that causes an increase in

power consumption and heat generation, is hardly performed.



a disk, data are recorded at a constant angul ar velocity on tracks fornmed
concentrically or spirally, and the reproduction speed is sw teheddldy 2004
changi ng the disk rotation speed. According to the present invention, the
reproduction speed can be controlled. According to Claim8 of the present
invention, in the- data reproduci nglfevice defined in any of Clains | to 6,
on a disk, data are recorded at a constant |inear velocity on tracks
formed concentrically or spirally, and the reproduction speed is swtched
by changing the reproduction |inear speed or the disk rotation speed.
According to the present invention, the reproduction speed can be
control | esiccdrdondi hg CdadimiimeE dfhe hpreseseninvanddinon, 1m Haea
reproduction nethod conprises: a reproducing step of reproducing a

I ec dattian g epadidin oo mha gha dat asade frimeat ded,amgnd £ oGl pamsi Ag tiche daem;  at

| east one output step of outputting input data while sequentially
conyedtiisng tdwrd e saterdedioas af eomsifartuansl &an wedlooisiygmal or a
video signal that can be outputted to the outside; a processing step of

t enpehalkisl ¥oraledl idithddet fat al 1 9pbedyepdd ailn yt,hearide ptve ugepapdsicen,crand
processing the data as required after the reproduction of the recording

nmedikyBkds i8N@edit cied WP Uthalegi hgathen disagirre atiamn 5speed2004 11 of
j udging whet her the data to be reproduced in the reproduction step should
be out puht-ed i ighe PutHritpséeener ihbention, the reproduction speed
can be controlled.
According to Claim 8 of the present invention, in the
data reproducing device defined in any of Claims 1 to 6, on a
disk, data are recorded at a consfant linear velocity on tracks
formed concentrically or spirally, and the reproduction speed
is switched by changing the reproduction linear speed or the
disk rotation speed.
According to the present invention, the reproduction speed
can be controlled.
According to Claim 9 of the present invention, a data
reproduction method comprises: a reproducing step of
reproducing a recording medium on which data are recorded, and
outputting the data; at least ohe output step of outputting
input data while sequentially converting the input data into a
form of such as an audio signal or a video signal that can be
outputted to the outside; a processing step of temporarily
storing the data reproduced in the reproduction step, and

processing the data as required after the reproduction of the

recording medium is ended; an output destination judging step



processi ng step; and a reproduction speed control step of controlling the
reproduction step so as to reproduce the recording nmedi um at a_fgrE@
reproducti on speed when the output destination judging step judges ﬁa§MM
the data in the recording nediumare to be outputted to the output step,
controlling the reproduction step $éd as to reproduce the recordi ng nmedi um
at a second reproduction speed higher than the first reproduction speed
when the output destination judging step judges that the data in the
recording nmediumare to be outputted to the processing step except after
the reproduction has been perforned at the first reproduction speed, and
contgfol Judwindewhetheodtbe datst dp dee aseprodepeddige thige recordi ng nedi um
at a third reproduction speed that is higher than the first reproduction
speat il ©vBsn t Heept Bhosddome repnmduted oto spbed oulipart stepwPputhe
destination judging step judges that the data in the recording nmediumare

to AL top | henar aceeprogiucaiiam adpeedt benteplodiuer orf has been
performed at the first reproduction speed. According to the present

| NVeRtian1 1 ity rHemes Ofptbancenesd step Wb tadedo beepredulche tavest
reproduction speed and the third reproduction speed which is higher than

the Jeuesti RPeRAIANE at O¥eEithan ddia dHwhesdn sppedd wheheatheofowmpithi ng
the Treproduction speed between the | owest reproduction speed and 5 AU G
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medium are to be outputted to the output step, controlling the
reproduction step so as to reproduce the recording medium at a
second reproduction speed higher than the first reproduction
speed when the output destination judging step judges that the
data in the recording medium are to be outpﬁtted to the
processing step except after the reproduction has been
performed at the first reproduction speed, and controlling the
reproduction step so as to reproduce the recording medium at a
third reproduction speed that is higher than the first
reproduction speed and lower than the second reproduction speed
when the output destination judging step judges that the data
in the recording medium are to be outputted to the processing
step after the reproduction has been performed at the first
reproduction speed.

According to the present invention, the reproduction speed
is switched between the lowest reproduction speed and the third
reproduction speed which is higher than the lowest speed and

lower than the highest speed, instead of switching the

reproduction speed between the lowest reproduction speed and



and the tine required for switching the reproduction speed is reduced.
According to Caim1l0 of the present invention, the data reprodugt
Atk 2004

met hod defined in Claim9 further conprises: a recording medi um oV

step of locating the recording medium in a reproducible state in a
reproduction apparatus, and ejectil® the recording mediumfromthe
reproducti on apparatus; and a recordi ng nmedi um exchange detecting step of
detecting that the recording nediumis ejected and relocated in the
recordi ng nmedi um novi ng step; wherein the reproduction speed control step
controls the reproduction step so as to reproduce the recordi ng nedi um at
t hetbechaghespr adpotddic s dSpeed, t HBerebyp POWRIStGoREWBRL LaBgPAg st ep
judges that the data in the recording nmediumare to be outputted to the
pr otkssdatas trep roaffucdridih ea peaos i s ganddhemte xemert Hen ezt engeduepddet ect s
exchange of the recording nmedium According to the present invention, in

t heag@seheheimedateau itmed efor pwiltckingt thie reipglvebic sperdspeedr @pr oduced
first after the disk is changed, the reproducti on speed can be the

hi ghesticeddber eby the performance of the drive is enhanced. Particularly,
when only data to be reproduced at the highest speed are reproduced after

di sk excheegedimprasiuciadn 06 bfethedi peesamtal imysnbeonper themedtat t he
hi ghest speed. - 5 AUG 2004 13 According to Claim 11l of the present

| NS # S o £ Ben dikb@ hode @edditdd oin et Hod defupetem Gngprieor 40 further

conpri ses:
recording medium moving step of locating the recording medium
in a reproducible state in a reproduction apparatus, and
ejecting the recording medium from the reproduction apparatus;
and a recording medium exchange detecting step of detecting
that the recording medium is ejected and relocated in the
recording medium moving step; wherein the reproduction speed
control step controls the reproduction step so as to reproduce’
the recording medium at the second reproduction speed when the
output destination judging step Jjudges that‘the data in the
recording medium are to be outputted to the processing step
after the recording medium exchange detecting step detects
exchange of the recording medium.

According to the present invention, in the case where data
to be reproduéed at the highest speed are reproduced first
after the disk is changed, the reproduction speed can be the
highest, whereby the performance of the drive is enhanced.
Particularly, when only data to be reproduced at the highest

speed are reproduced after disk exchange, reproduction of the

disk can always be performed at the highest speed.



atimer unit for outputting a notification signal which notifies that the
reproduction step has not outputted the reproduced data to the_p§tﬂﬁp Zﬁﬁp
and the processing step for a predeterm ned period of tinme; wheré&i h
reproduction speed control step controls the reproduction step so as to
reproduce the recording medium at &3fourth reproduction speed that is

hi gher than the third reproduction speed and | ower than the second
reproducti on speed when the output destination judging step judges that
the data in the recording nediumare to be outputted to the processing
step after the notification signal outputted fromthe tinmer unit is

recei ved. Apcooddingg tico Glinpreberf theoenrespptwiavantion, velyeddesat  the
reproduction frequency of data to be reproduced at a | ow reproduction
speearprodww; igmt metboe dedpneduded Citaian i ghr 1 @pFfodtbeirosoIpEedseshi ch
follow the data to be reproduced at the | ow reproduction speed, are

r eprroduerd- atnit hf gheouspuaét ingwaenetny ft e iperh os hengd whiche drive is
enhanced. According to Claim 12 of the present invention, the data

r ephedddtiiean teithothdeftepedduntCoai mt@porhad rdaei tdetpodipd s a tiner
unit for outputting a notification signal which notifies that the

rep&@ﬁﬁ@@d@bdﬁdﬁtﬁaSonaheouﬁﬂpbtedtb@eaﬂdﬂﬂhﬁh@fﬂcdﬁt&n@Oswmpcﬁﬂmut step
and the processing step for a predeterm ned period of time; wherein the

I eproguetictie Fiians Spdnd004 t4megnivhelr esitre - o Nt ¢t Sdhbe ibaprsgieat i on

step so as to reproduce the recording nediumat a fourth reproduction

speednthatll istep controls the reproduction step so as to reproduce
the recording medium at a fourth reproduction speed that is
higher than the third reproduction speed and lower than the
second reproduction speed when the output destination judging
step judges that the data in the recording medium are to be
outputted to the processing step after the notification signal
outputted from the timer unit is received.

According to the present invention, when it is judged that
the reproduction frequency of data to be reproduced at a low
repro&uction speed is low, data to be reproduced at a high
reproduction speed, which follow the data to be reproduced at
the low reproduction speed, are reproduced at a higher speed,
whereby the performance of the drive is enhanced.

According to Claim 12 of the present invention, the data
reproduction method defined in Claim 9 or 10 further comprises:

a timer unit for outputting a notification signal which
notifies that the reproduction step has not outputted the

reproduced data to the output step and the processing step for

a predetermined period of time; wherein the reproduction speed



hi gher than the third reproduction speed and | ower than the second
reproducti on speed when the output destination judging step judggs pﬁaﬁ
the data in the recording nediumare to be outputted to the proc sé 9004
step after the notification signal outputted fromthe tinmer unit is

recei ved. According to the present ilfvention, after it is judged that
reproducti on has not been perfornmed for a predeterm ned period of tine,
data to be reproduced at the highest reproduction speed are reproduced at
a high speed, whereby the performance of the drive is enhanced. According
to Caim13 of the present invention, in a recording nmediumcontaining a
prograit fOl skeputbndraldattche regroodett banmstieed sas arfimedepnodhgiem 9,
the program conprises: a reproducing step of reproducing a recording

medithe ©acohi chgdakdiane atecorftadrtiandepubuttiog tsheahttthatit ibeast one
out put step of outputting input data while sequentially converting the

i npuifled tH4R BhEOEMidd HePrRueiendspecdi gnal lowexr Wiiew shgnal that
can be outputted to the outside; a processing step of tenporarily storing

t he datghd epepugedeibn ERrdERithicihonost gt gedtineasssi Mudgengat a as
required after the reproduction of the recording nediumis ended; an

out it Hentdd\dd | PRat udgng atleemPitHidldgbdgrabahRedie data €® boe
reproduced 1 the reproduction step should be outputted to 5 AUG 2004 15

the & 8o Ofnk hﬁr@&%%%%ﬂd‘%@ﬁpéf@@ﬁ 8hECRLRAYGIdaE oS REEgn &Nt r Ol
step of controlling the reproduction step so as

outputted from the timer unit is received.

According to the present invention, after it is judged
that reproduction has not been performed for a predetermined
period of time, data to be reproduced at the highest
reproduction speed are reproduced at a high speed, whereby the
performance of the drive is enhanced.

According to Claim 13 of the present invention, in a
recording medium containing a program for executing a data
reproduction method as defined in Claim 9, the program
comprises: a reproducing step of reproducing a recording medium
on which data are recorded, and outputting the data; at least
one output step of outputting input data while sequentially
converting the input data into a form of such as an audio
signal or a video signal that can be outputted to the outside;
a processing step of temporarily storing the data reproduced in
the reproduction step, and processing the data as required
after the reproduction of the recording medium is ended; an
output destination judging step of judging whether the data to

be reproduced in the reproduction step should be ocutputted to



to reproduce the recording nmediumat a first reproduction speed when the
out put destination judging step judges that the data in the recording
medium are to be outputted to the output step, controlling the. 5 AUG 2004
reproduction step so as to reproduce the recording nmediumat a second
reproduction speed higher than the 16irst reproduction speed when the

out put destination judging step judges that the data in the recording
mediumare to be outputted to the processing step except after the
reproduction has been perforned at the first reproduction speed, and
controlling the reproduction step so as to reproduce the recording nmedium
at ahehiondt pneprodept contbpepdotkestsiingy hdigdey anflaa reprbdustt irgpr oduct i on
speed and | ower than the second reproduction speed when the output
destipped eojtudgl ngtep ept ¢odgeslitalg tiiee dadproduthéonestegi sy resdi um ar e
to be outputted to the processing step after the reproduction has been

per ter repraldide thé stedepd 0aychbaivipead.a ACTos ti Agprodube ipnesgrded
i nvention, the reproduction speed is switched between the | owest

r epyREHCEhen aisk t eat hbhdjuagamefuaidpn sdpees vhaehthe Wagler than
the | owest speed and |ower than the highest speed, instead of sw tching

t hejnr eREOHeII RNl kP aRch Nah WeLa tbhe bleOWRRIpUEEPILST £ BB §ﬁ€ﬁdt§@¢eﬂﬁe
e

hi ghest reproduction speed, whereby power consunption of t at a
{epé@ﬂtlfbman@p&q;@tf@m@@féngge@ba@oorasar& redyesduce Abs 2004 16 and

he time required for 'switching the reproduction speed is reduced.
recording medium at a second reproduction speed higher than the
first reproduction speed when the output destination judging
step judges that the data in the recording medium are to be.
outputted to the processing step except after the reproduction
has been performed at the first reproduction speed, and
controlling the reproduction step so as to reproduce the
recording medium at a third reproduction speed that is higher
than the first reproduction speed and lower than the second
reproduction speed when the output destination judging step
judges that the data in the recording medium are to be
outputted to the processing step after the reproduction has
been performed at the first reproduction speed.

According to the present invention, the reproduction speed
is switched between the lowest reproduction speed and the third
reproduction speed which is higher than the lowest speed and
lower than the highest speed, instead of switching the
reproduction speed between the lowest reproduction speed and

the highest reproduction speed, whereby power consumption of

the data reproduction apparatus and heat generation are reduced,



of the present invention. Figure 2 is a flow chart illustrating

BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is a block diagramillustrating an
exanple of a data reproduction apparatus according to a first engqggnent

& 2004

reproduction nethod according to the first enbodi nent of the invention.
Figure 3 is a block diagramillustrbfing an exanple of a data reproduction
apparatus according to a second enbodi nent of the present invention.
Figure 4 is a flowchart illustrating a data reproducti on nethod according
to the second enbodi nrent of the invention. Figure 5 is a block diagram
illustrating an exanple of a data reproduction apparatus according to a

t hi edderibeditigre ©ofquihed pfeseavitaldng e Riepredectson FPeWdcHS t
illustrating a data reproduction nethod according to the third enbodi nent
of thducewdenti on. BEST MODE TO EXECUTE THE | NVENTI ON ( Enbodi nent 1)
Hereinafter, a data reproduction apparatus and a data reproduction nethod
according to a first enbodi nent of the present invention will be descri bed
with reference to figures 1 17 and 2. In this enbodi nent, a description

Wi | BROEFODESCRIFITUN GF BBAWiyes recordi ng nmedium such as a CD or a CD-R
as an exanple of a recording nedium Figure 1 is a block diagram
illust rarﬁggr@n 1eXxanp exdcla diledpamepl odetiraaimppat aéxismpateoodi ag to the
first enbodi nent

data reproduction apparatus according to a first embodiment of

the present invention.
Figure 2 is a flow chart illustrating a data reproduction
method according to the first embodiment of the invention.
Figure 3 is a block diagram illustrating an example of a
data reproduction apparatus according to a second embodiment of

the present invention.

Figure 4 is a flow chart illustrating a data reproduction
method according to the second embodiment of the invention.
Figure 5 is a block diagram illustrating an example of a

data reproduction apparatus according to a third embodiment of

the present invention.

Figure 6 is a flow chart illustrating a data reproduction

method according to the third embodiment of the invention.

BEST MODE TC EXECUTE THE INVENTION
(Embodiment 1)

Hereinafter, a data reproduction apparatus and a data
reproduction method according to a first embodiment of the

present invention will be described with reference to figures 1



of the present invention. In figure 1, 100 denotes a recordi ng nmedi um on
whi ch data are recorded, such as an optical disk, a nagneto-opt+cﬁbg“j@§m
or a magnetic disk, where data tracks are recorded concentrically or T
spirally. Further, the data reproduction apparatus according to the first
enbodi mnent of the present invention7conprises a reproduction nmeans 101, a
control neans 102, a processing neans 103, and an audi o out put neans 104.
The reproduction neans 101 is constituted by a pickup, an EFM denodul ation
circuit, an error correcting circuit, and the |ike, and reproduces data
recorded on the disk 100. The <control neans 102 is provided with an out put
destdneata on 1y udgi Sgembadimdd® ,f or desdgt it owesilbabeoyicferoutguingn t he
basis of the contents of data reproduced by the reproduction neans 101,

and 2 Jiek adysd | facspaedgcartiom, meart 6 £ arp 6pnar gbLiRyg dshean
reproduction speed of the disk 100. The contents of data to be reproduced

by %&%ﬂﬁﬂ@%ﬁhKﬁif@boﬁagﬁg Hedigan be known from for exanple, a header
that is™ attached to the data on the disk 100 and indicates the contents

of the diﬁi%’u&r i hes conpeptr Qfiadrdat 3 INMeRAHEi A@NahNekhlpllicon 5 AUG 2004
18 that 1snmade to the data reproduction apparatus. The processi ng neans

103883 SRR ks SLopheariialabao aprling byt bechepreieis on s
iReggetggnggéseﬁgﬁhﬁvgﬁgigﬁ_a process as required after reproduction by
In figure 1, 100 denotes a recOrding medium on which data
are recorded, such as an optical disk, a magneto-optical disk,
or a magnetic disk, where data tracks are recorded
concentrically or spirally. Further, the data reproduction
apparatus according to the first embodiment of the present
invention comprises a reproduction means 101, a control means
102, a processing means 103, and an audio output means 104.
The reproduction means 101 is constituted by a pickup, an
EFM demodulation circuit, an error correcting circuit, and the
like, and reproduces data recorded on the disk 100. The
control means 102 is provided with an output destination
judging means 105 for judging a destination of output on the
basis of the contents of data reproduced by the reproduction
means 101, and a reproduction speed control means 106 for
controlling the reproduction speed of the disk 100.
The contents of data to be reproduced by the reproduction
means 101 can be known from, for example, a header that is

attached to the data on the disk 100 and indicates the contents

of the data, or the contents of a data reproduction instruction



reproduction nmeans 101 is ended. The process perforned by the processing
means 103 is, for exanple, to execute a process execution programwhen the
read data are a program for executing sone process, or to deconpreESAUﬁeZMM
read data when the data are conpressed data. The audi o output neans 104
sequentially converts the reproducéd audio data into audio signals, and
outputs the audio signals. Wiile in this first enbodi nent a description is
given of the data reproduction apparatus having only the audi o out put
means 104 as an output neans, the present invention is not restricted
thereto. Any data reproduction apparatus, such as one having a video

out puitatnehsmadel thethiekdater negrasthat ion applenatasa, may be enpl oyed so
long as it has at |east one output nmeans for outputting the data

r epr oducetheyprtdmees s epgoseanisorl Ofedress 10 mekogur fo? ssoxinigowlshatdta
illustrating a data reproduction nethod executed by the data reproduction
appafepingsl wwenDIrigt nighé oreplheduictdtone meedisreltl pftémporavedyi etodday ei nafter,
a description will be given of the operation 5 AUG 2004 19 perforned by
eachhpadatiah Hdprsduded nbgaehes reprefdudis dateai€pl 0UUEhi @heBidiatry,
according to the first enbodinent illustrated in figure 2. (Step S101) The

out pul gesifiviald o prlgbsy ARaReqldYed WIGRS WEiFedutbeodaby the
reproduced by the reproduction
reproduction means 101 is ended. The process performed by the
processing means 103 is, for example, to execute a process
execution program when the read data are a program for
executing some process, or to decompress the read data when the
data are compressed data.

The audio output means 104 sequentially converts the
reproduced audio data into audio signals, and outputs the audio
signals.

While in this first embodiment a description is given of
the data reproduction apparatus having only the audio output
means 104 as an output means, the present invention is not
restricted thereto. Any data reproduction apparatus, such as
one having a video output means and the like for reproducing
video data, may be employed so long as it has at least one
ocutput means for outputting the data reproduced by the
reproduction means 101.

Figure 2 is a flow chart illustrating a data reproduction
method executed by the data reproduction apparatus according to
the first embodiment of the invention.

Hereinafter, a description will be given of the operation



means 101 shoul d be outputted to the processing neans 103 or the audio

out put nmeans 104 as an output nmeans, on the basis of the content%b%&ggaﬁ
data to be reproduced. Specifically, for exanple, when the data"t 04
reproduced are nusic data of the CD DA standard or the |like, which are to
be sequentially converted and out pdfted, the judgi ng neans 105 judges that
the data are to be outputted to the audi o output neans 104 as an out put
nmeans. \Wen the data to be reproduced are data of the CD-ROM standard,
such as program data, which are to be tenporarily stored in the processing
means 103, the judging neans 105 judges that the data are to be outputted
t o tperforoedsisy ngagbapsriOdn Wigrundel oin peachiestiepavifotheudifity neans 105
judges to output the data to be reproduced to the audi o out put neans 104
as aremtdgutt emnsethbd prooeskmgpe tthsSteprSt02mbodimkat ot her hand, when
t he out put destination judging neans 105 judges to output the data to be

repriodugetkated the pigaeesing neans 103, the process goes to Step S104.
(Step 5102) The reproduction speed control neans 106 controls the

repr oductisaepresngl 10fh&ocasphd Hepadiesi dihejdlaging hedds 2@ 20 on the
disk 100 at a first reproduction speed. The first reproduction speed

i ncl A RS efife 88PROEBC hieOR dpRRIded Byl Bhet hepsamacifignd as an
audi'o data reproduction speed that is predeterm ned by the standard of the
di skehQ@ 191 BHASK Wer Sudphateapiedutid PrdcePLIA§HBEANSL 183 or
the audio output means 104 as an output means, on the basis of
the contents of the data to be reproduced. Specifically, for
example, when the data to be reproduced are music data of the
CD-DA standard or the like, which are to be sequentially
converted and outputted, the judging means 105 judges that the
data are to be outputted to the audio output means 104 as an
output means. When the data to be reproduced are data of the
CD-ROM standard, such as program data, which are to be
temporarily stored in the processing means 103, the judging
means 105 judges that the data are to be outputted to the
processing means 103.
When the output destination judging means 105 judges to
output the data to be reproduced to the audio output means 104
as an output means, the process goes to Step S102. On the
other hand, when the output destination judging means 105
judges to output the data to be reproduced, to the processing
means 103, the process goes to Step S104.

(Step S102) The reproduction speed control means 106

controls the reproduction means 101 so as to reproduce the data



speed hi gher than the predeterm ned reproduction speed. Wien data

reproduction is performed at a speed higher than the predeternigggA
reproduction speed, the data on the disk 100, which have been read, %ﬁéMU%

stored in a buffer
sequentially sent to the

menory possessed by the reproduction neans 101, and are
audi o out pit neans 104 at a predeterm ned speed,
whereby reproduction is carried out. Thus, even when the reproduction

means 101 tenporarily becones incapable of data reading due to an externa

factor such as vibrations or defects on the disk 100, the data stored in
the buffer nmenory can be continuously sent to the audio output neans 1041

wherabythdned Dsik pluf 0 dataaarfd rsgr evagmtasthid T omme bepagdi.nt er r upt ed.

The reproduction neans 101 outputs the data reproduced at the first
repr oductTlon Speet reprbduatdion apgrd inchnded04 easanwheirput neans,

the basis of the instruction
105.r

it

on

fromthe output destination judgi ng nmeans

iy Thepeepoeted aan theehwo®pebd "RaNanl@Gd ijoudizasa whet her
is after reproduction at the first reproduction speed or not. when it

I S nelprfdRit IGPrHseedi eRatat st pe ddatdrmsinaed, b heher seasdagadedft xifeep
S105, and when it AUG 2004 21 is after reproduction at the first speed,

(Step S103)

t he

Proeask dRs, iy 2leRsSlfferéhaat@PrePdd it SPeeds cpariermedanrt 6 stores

whet her or not the disk 100 is reproduced at the first reproduction speed

bef Qe ih e idaedr thde 8L prEaed erndned SEPVodher L8R 9gHehI ONwgReed
control neans 106

data reproduction is performed at a speed higher than the
predetermined reproduction speed, the data on the disk 100,
which have been read, are stored in a buffer memory possessed
by the reproduction means 101, and are sequentially sent to the
audio output means 104 at a predetermined speed, whereby
reproduction is carried out. Thus, even when the reproduction
means 101 temporarily becomes incapable of déta reading due to
an external factor such as vibrations or defects on the disk
100, the data stored in the buffer memory can be continuously
sent to the audio output means 104; whereby the output data are
prevented from being interrupted.

(Step S103) The reproduction means 101 outputs the data
reproduced at the first reproduction s?eed to the audio output
means 104 as an output means, on the basis of the instruction
from the output destination judging means 105.

{Step S104) The reproduction speed control means 106
judges whether it is after reproduction at the first
reproduction speed or not. When it is not after reproduction

at the first speed, the process goes to Step S105, and when it



controls the reproduction neans 101 so as to reproduce the data on the

di sk 100 at a second reproduction speed. The second reproduction_s d
general ly a maxi num reproduction speed the data reproduction ébbaﬁgsugm@an
realize. However, in the case of using a disk of the CDROM standard,
there are data having error correctiZdg i nformation (ECC) for program and
data, and data in a format having no error correcting information. \Wen
the latter data are to be read, reproduction is sonetinmes perforned at a
reproduction speed |ower than the maxi mum reproduction speed the data
reproduction apparatus can realize, in order to prevent reliability of the
dat aid raafm doei ngpreductdon( Sttep: 181 06) rShespepd odtibei prosiRsER] 2% r 6P neans
106 controls the reproduction neans 101 so as to reproduce the data on

t he stk Sl0®6 At Bhé hregrodmeddinnt i spespecantfbd meand Addr chuere®dn speed is
hi gher than the first reproduction speed and | ower than the second

r epraiitaid o s pese. théSiepkS100) iEheremprdueedi ah mhand i¥Gi out puts the
reproduced data to the processing neans 103 on the basis of the

| nstyeitd e 104N  hee@Ubpiibredestticnatd an faidge ngepradaceds. - 5 AUG 2004 22
Control of the reproduction speed by the reproduction neans 101 is

perfOrrfed(si%;?@mirgrﬁéeréhirk;qﬁ&t@drprsmdcombgal flalasare ¢ ecor ded at a
constant angul ar velocity (hereinafter, referred to as "CAV') on tracks

for gBe tGRNEERHd A Yo@hict$B! @ledahson dihesdlisk 480reprolyicehang: ratae
reproducti on
on the disk 100 at a second reproduction speed.

The second reproduction speed is generally a maximum
reproduction speed the data reproduction apparatus can realize.
However, in the case of using a disk of the CD-ROM standard,
there are data having error correcting information (BCC) for
program and data, and data in a format having no error
correcting information. When the latter data are to be read,
reproduction is sometimes performed at a reproduction speed
lower than the maximum reproduction speed the data reproduction
apparatus can realize, in order to prevent reliability of the
data from being reduced.

(Step S106) The reproduction speed control means 106
controls the reproduction means 101 so as to reproduce the data
on the disk 100 at a third reproduction speed.

The third reproduction speed is higher than the first
reproduction speed and lower than the second reproduction speed.

(Step S107) The reproduction means 101 outputs the

reproduced data to the processing means 103 on the basis of the

instruction from the output destination judging means 105.



| i near speed or the disk rotation speed when data are recorded at a
constant |inear velocity (hereinafter, referred to as "CLV') on_t ks
formed concentrically or spirally on the disk 100. Next, the opé?dﬁﬁgﬂgaﬁ
the data reproducti on apparatus according to the first enbodi ment of the
present invention will be describedZ2case by case according to the kinds of
data recorded on the recordi ng nedium Wen only data of the CD ROM
standard are recorded on the disk 100, a judgenent on an out put
destination of the reproduced data is performed by the output destination
judging neans 105, and an instruction for outputting the reproduced data
to the precassiing fredne teproductition tspeed hhethe epePEQENCHFIeans 101 and
the reproduction speed control neans 106. The reproduction speed control
neapsa@entlndl sid heer femedusyi ohamegdnsy e shisis rotpbieor et stheRi on of
the disk 100 at the fast second reproduction speed at all tines on the
basigstafl atfee rigtsirdied i o & reonshanautamguidastieldd by | hegedgafd®rs, 105.
Further, the reproduction neans 101 outputs the reproduced data to the

pr ogegeir-Rad N asl 0 ecpreh ngraoks- forildd 20 SBtt healhygt puction fromthe
out put destination judgi ng neans 105. Next, when only audio data of the

CD- Qﬁi%%&ﬂ?aro‘i‘l AR BN degl Prokheydictiankfithg aljeidgepeatuoniam out put
destinatioh of the reproduced data is perforned by the output destination
judgifg,reaneel0®r &tk alidStoUation fsPeclityibd idgtd hare recorded

at a constant linear velocity (hereinafter, referred to as

»CLV") on tracks formed concentrically or spirally on the disk

100.

Next, the operation of the data reproduction apparatus

according to the first embodiment of the present invention will

be described case by case according to the kinds of data

recorded on the recording medium.

Wwhen only data of the CD-ROM standard are recorded on the

disk 100, a judgement on an output destination of the

reproduced data is performed by the output destination judging

means 105, and an instruction for outputting the reproduced

data to the processing means 103 is outputted to the

reproduction means 101 and the reproduction speed control means

106. The reproduction speed control means controls the

reproduction means 101 so as to perform reproduction of the

disk 100 at the fast second reproduction speed at all times on

the basis of the instruction from the output destination

judging means 105. Further, the reproduction means 101 outputs

the reproduced data to the processing means 103 according to



reproduced data to the audi o out put neans 104 as an output neans is
outputted to the reproduction neans 101 and the reproduction speed control

means 106. The reproduction speed control means controls the r@p5oﬂggt2mﬁ
means 101 so as to performreproduction of the disk 100 at the first
reproduction speed at all tines o#3he basis of the instruction fromthe
out put destination judging neans 105. The reproducti on neans 101 outputs
the reproduced data to the audi o output nmeans 104 as an output mneans
according to the instruction fromthe output destination judging neans
105. Next, when the data of the CD-ROM standard and the audio data of the
CD-¥e simstandtape dirpedibhe aovtplet desthratiior J00ging jmerR@FehP en an
out put destination of the reproduced data is perfornmed by the output

dest i natmentj udhengomignautis datch thif thep€bdDat sdarsigast &oAt rol neans
106 controls the reproduction speed of the disk 100 on the basis of the

r estddofied udgetret diby 1@ out pjudgesénbadhoan] oddgipug meEEisin@sioRor
exanple, in the case where the data of the CD-ROM standard are to be

repy paucedr éproducthedatapuls Gesticwmiédnbyj tigi ogtmednsiekdsi padges this,
and an instruction for - 5 AUG 2004 24 outputting the reproduced data to

t hej R LGRS Shesn S80S, 183dl an Auiiitderién foe oeppadidingrtieans 101 and
t he reproduction speed control neans 106. The reproduction speed control

fﬂ% réfiit @ Satherdephadueldion Jmasst: ldass 884t aspearf @uaputeproduction
e disk 100 at the fast second reproduction
means is outputted to the reproduction means 101 and the
reproduction speed control means 106. The reproduction speed
control means controls the reproduction means 101 so as to
perform reproduction of the disk 100 at the first reproduction
speed at all times on the basis of the instruction from the
output desﬁination judging means 105. The reproduction means
101 outputs the reproduced data to the audio output means 104
as an output means according to the instruction from the output
destination judging means 105.

Next, when the data of the CD-ROM standard and the audio
data of the CD-DA standard are mixedly recorded on the disk 100,
a judgement on an output destination of the reproduced daté is
performed by the output destination judging means 105, and the
reproduction speed control means 106 controls the reproduction
speed of the disk 100 on the basis of the result of judgement
by the output destination judging means 105.

For example, in the case where the data of the CD-ROM

standard are to be reproduced first, the output destination

judging means 105 judges this, and an instruction for



speed on the basis of the instruction fromthe output destination judging
means 105. The reproduction neans 101 outputs the reproduced daLaﬁhﬂstBE
processi ng nmeans 103 according to the instruction fromthe ouﬂﬁd% 2004
destination judging neans 105. As a result, on the disk where the audio
data of the CD-DA standard and th24data of the CD-ROM standard are m xed,
when only the data of the CD-ROM standard are reproduced or while only
the data of the CD-ROM standard is reproduced first, reproduction can be
performed at a maxi num speed the drive can have. Next, in the case where
reproduction of the audio data of the CD- DA standard is perforned after

r eppadpatitdmftider efat @duoédt Hat8OtROMhes trandzr sk ingemeanputl Odedisi nat i on
judgi ng means 105 judges this, and an instruction for outputting the

r eppatpaed ednttd tithd heemtskdoc biibpuneseang 004 ms e opépuddurtdon i s
outputted to the reproduction neans 101 and the reproduction speed control

nmeagpedl6 cohte diepdietl ®a. sperd r@@&brdellcﬂmns(}mﬂ rebatibd meamnaduction
means 101 so as to performreproduction of the disk 100 at the first

r epEgHHEhian thed rAle 2% 25n SReafson otihedbas *Pfpdheoimst ruction fromthe
out put destination judging neans 105. Further, the reproduction neans 101

out pubsohliethierr @uGat datsk t Pobhgrauflico raskp e dBANSrdffodagtannout put
means according to the instruction fromthe output destination judging
MeagSed@Son the basis of the instruction from the output

destination judging means 105. The reproduction means 101

outputs the reproduced data to the processing means 103

according to the instruction from the output destination

judging means 105.

As a result, on the disk where the audio data of the CD-DA

standard and the data of the CD-ROM standard are mixed, when

only the data of the CD~ROM standard are reproduced or while

only the data of the CD-ROM standard is reproduced first,

reproduction can be performed at a maximum speed the drive can

have.

Next, in the case where reproduction of the audio data of

the CD-DA standard is performed after reproduction of the data

of the CO-ROM standard, the output destination judging means

105 judges this, and an instruction for outputting the

reproduced data to the audio output means 104 as an output

means is outputted to the reproduction means 101 and the

reproduction speed control means 106. The reproduction speed

control means controls the reproduction means 101 so as to

perform reproduction of the disk 100 at the first reproduction



In the case where the data of the CD--ROM standard are reproduced again
after the above-nentioned audio data of the CD DA standard are re duced,
t he out put destination judging neans 105 judges this, and an i*h tﬁbgtﬁgﬁ
for outputting the reproduced data to the processing neans 103 is
outputted to the reproduction nmeang5101 and the reproduction speed control
nmeans 106. The reproduction speed control neans controls the reproduction
means 101 so as to performreproduction of the disk 100 at a third
reproduction speed that is higher than the first reproduction speed and

| ower than the second reproduction speed on the basis of the instruction
fr omphel @i pthe kiesisnafi bhej dagitnpateans 40&m €bet hetputthe reproduction
means 101 outputs the reproduced data to the processing neans 103
accaleditig o dihejudgingcoheanst oM.t he it , delséi napiroducitucyi neamans
105. As described above, according to the data reproducti on apparatus and

t he jdat autgRitaduaie orepedbdedeal dalta fid Sthe eAbdLlo NBat putnmehe scases wher e
reproduction of the data of the CD-ROM standard is performed after

rephedyat el pift ek skc@brdlifg frior ¥he epfndticd ¢ 0on Speefl, thike supweluct i on
is performed not 5 AUG 2004 26 at the highest second reproduction speed but

at hBgt§ Ratd orf SRIRFULS I RFagPeeds . Thus, the reproduction speed is swtched
between the first reproduction speed and the third reproduction speed,

wher eby pRVWRH L QEETRIHG e aPfle N8B a0@FCRAHd WD -AHEM S€4Hg8FdaRe e he tine

required for switching the reproduction
reproduced again after the above-mentioned audio data of the
CD-DA standard are reproduced, the output destination judging
means 105 judges this, and an instruction for outputting the
reproduced data to the processing means 103 is outputted to the
reproduction means 101 and the reproduction speed control means
106. The reproduction speed control means controls the
reproduction means 101 so as to perform reproduction of the
disk 100 at a third reproduction speed that is higher than the
first reproduction speed and lower than the second reproduction
speed on the basis of the instruction from the output
destinatién judging means 105. - Further, the reproduction means
101 outputs the reproduced data to the processing means 103
according to the instruction from the output destination
judging means 105.

As described above, according to the data reproduction

apparatus and the data reproduction method of the first
embodiment, in the case where reproduction of the data of the

CD-ROM standard is performed after reproduction of the disk at

the first reproduction speed, the reproduction is performed not



speed is reduced, as conpared with the case where the reproduction speed
is switched between the first reproduction speed and the second
reproduction speed. In addition, thereafter, when the audi o=datidoP0ihe
CD- DA standard are reproduced, power consunption and heat generation
required for swtching the data repfoducti on speed to the first
reproduction speed are reduced, and the tinme required for switching the
reproduction speed is reduced. Further, when the third reproduction speed
is approximately equal to the first reproduction speed, power consunption
and heat generation is further reduced, and the tine required for speed
swi a¢hithg itsi dhestheseqenid ceepropactiion sraed it het chBe ®hdrd the audio
data of the CD-DA standard are reproduced, when reproduction of the data
i s reproidecttoan atpeead. t HEhEs ¢ st heepegpducicini apemked speewilticdiest t han
the reproduction speed that is previously determ ned by the standard of

t hebdtekehOd hea MarrteasEprodtbeioapspeed: iaan tdpeddch inhé nrepadidng ttilwen dat a
of the CD-ROM standard is snmall. (Enbodi nent 2) A data reproduction
appapetds wherabdatpweaproshictnption5aAdGh26@4 geheared thbonaacerding to a
second enbodi nent of the present invention wll be described with

ref ee@igedt and gliees imantedu irddereanewidnntiniguaiies weptbdsetdescri bed in

the first enbodi nent are denoted by the sane reference nunerals, and

desgpbplii 98 trhaueeld Wad dsmpuiédedith the case where the
reproduction speed is switched between the first reproduction
speed and the second reproduction speed. In addition,
thereafter, when the audio data of the CD-DA standard are
reproduced, power consumption and heat generation reguired for
switching the data reproduction speed to the first reproduction
spéed are reduced, and the time required for switching the
reproduction speed is reduced.

Further, when the third reproduction speed is
approximately equal to the first reproduction speed, power
consumption and heat generation is further reduced, and the
time required for speed switching is further reduced.
Parficularly, in the case where the audio data of the CD-DA
standard are reproduced, when reproduction of the data is
carried out at, as the first reproduction speed, a speed higher
than the reproduction speed that is previously determined by
the standard of the disk 100, a decrease in the reproduction
speed when reading the data of the CD-ROM standard is small.
(Embodiment 2)

A data reproduction apparatus and a data reproduction



The data reproduction apparatus and the data reproduction nethod according
to the second enbodi nent of the present invention always perforns
reproduction of the disk 100 at the second reproduction speed SrAUd“?ﬂ@ se
where the data of the CD- ROM standard, which are tenporarily stored™in the
processing wunit 103, are reproducezi7after the disk is exchanged. Figure 3
is a block diagramillustrating an exanple of the data reproduction
apparatus according to the second enbodi nent of the invention. In figure
3, the data reproduction apparatus according to the present invention
conprises the reproduction neans 101, the control neans 102, the

Pr 0gREHoH) dmasd k3, td he sedbndoempuid imeeans fl0dhe apresenti ng medi um
novi ng neans 201, and a recording nedium exchange detecting nmeans 202. The

r eCQrQeR R IMYé e fE@Red0% i Lac aederidin @itk fiD§uras a madordi ng
mediumin a reproduci ble state in the data reproduction apparatus, and

ej e%‘h% thadicnsk0d J&pm the drbé3e Aepcadwed om apparpaipystto perform

exchange or the like of the disk 100. The recordi ng medi um exchange

det bbb mBRANS OAARIEM oy BhédUSaRR04 2@ ridiie tilané ££DE (i Agamedi um

nmovi ng neans 201 ejects and Tel ocates the di sk, and outputs a signal

indbgg%k@gtgggt&?@;éﬁfﬂ&ﬁ{&)g@somggggdqxchanggd, to the reproduction speed
contro ans 1 I'n the control neans 102. Figure 4 is a flow chart
illUStra&hggd%t%ak%ﬂ?3gﬁggfgﬂOﬁpparatus and the data reproduction

method according to the second embodiment of the present

invention always performs reproduction of the disk 100 at the

second reproduction speed in the case where the data of the CD-

ROM standard, which are temporarily stored in the processing

unit 103, are reproduced after the disk is exchanged.

Figure 3 is a block diagram illustrating an example of the
data reproduction apparatus according to the second embodiment
of the invention.

In figure 3, the data reproduction apparatus according to
the present invention comprises the reproduction means 101, the
control means 102, the processing means 103, the audio output
means 104, a recording medium moving means 201, and a recording
medium exchange detecting means 202.

The recording medium moving means 201 locates the disk 100
as a recording medium in a reproducible state in the data
reproduction apparatus, and ejects the disk 100 from the data
reproduction apparatus to perform exchange or the like of the
disk 100.

The recording medium exchange detecting means 202 detects



met hod executed by the data reproduction apparatus according to the second
enbodi nent of the present invention. Hereinafter, a description wll be
given of the operation perfornmed by each part in figure 3 insggcﬁugtgmgﬁ
the data reproduction nethod according to the second enbodi nment
illustrated in figure 4. (Step S10138The out put destination judgi ng nmeans
105 judges whether data to be reproduced by the reproduction neans 101
shoul d be outputted to the processing neans 103 or the audi o output neans
104 as an output nmeans, on the basis of the contents of the data to be
reproduced. Specifically, for exanple, when the data to be reproduced are
nmusithadataeofrddoard Uiy DAediandaod inki aeaarse 20l bejseyseahdakky ocatheas t ed
and outputted, the judging neans 105 judges that the data are to be

out pHet adskq &l audipo st pusigrans 1hd4 cat iary atiputtheadssk Woen hidwe data
to be reproduced are data of the CD-ROM standard, such as program dat a,

whi pBedr extdahedEMmas arhé yreppbadct iohhepafddcasst gl neeans 1085 tike
j udgi ng means 105 judges that the data are to be outputted to the

pr oggsSEhatFeaANsmelh: Mhen the out put destination judging neans 105 judges
to - 5 AUG 2004 29 output the data to be reproduced to the audi o out put

nmeans 10gig@a%edl QW RULF IRANShatheiPI1ASRTALIRRS d Wat£PréPPsdulibhe ot her
hand, when"t he out put destination judging neanns 105 judges to output the

gftelge%g%aieekeew@%% i3y d Nea P4 OFESEHAActTBRN S pHdba il HEOELEEngOeS O

the second embodiment of the present invention.

Hereinafter, a description will be given of the operation
performed by each part in figure 3 in each step of the data
reproduction method according to thé second embodimént
illustrated in figure 4.

(Step 5101} The output destination judging means 105
judges whether data to be reproduced by the reproduction means
101 should be outputted to the processing means 103 or the
audio output means 104 as an output means, on the basis of the
contents of the data to be reproduced. Specifically, for
example, when the data to be reproduced are music data of the
CD-DA standard which are to be sequentially converted and
outputted, the judging means 105 judges that the data are to be
outputted to the audio output meéns 104 as an output means.
When the data to be reproduced are data of the CD-ROM standard,
such as program data, which are to be temporarily stored in the
processing means 103, the judging means 105 judges that the
data are to be outputted to the processing means 103.

When the output destination judging means 105 judges to



(Step S102) The reproduction speed control neans 106 controls the
reproduction neans 101 so as to reproduce the data on the disk 100 at a
first reproduction speed. The first reproduction speed includes & TG 2004
where reproduction is performed at the sane speed as an audi o data
reproduction speed that is predeter2fi ned by the standard of the disk 100,
or a case where data reproduction is perforned at a speed higher than the
predet ermi ned reproduction speed. Wien data reproduction is perforned at a
speed higher than the predeterm ned reproduction speed, the data on the

di sk 100, which have been read, are stored in a buffer nenory possessed

by dtuepueptbdudaiten tredrss déiirodunckedr tosthaentddlol yuwgnit teedhe 1Q4di o

out put nmeans 104 at a predeterm ned speed, whereby reproduction is carried

outas Timsouepen weamns,hechepiostteds ofloesedasstep sdmRar arad yelbecones
i ncapabl e of data reading due to an external factor such as vibrations or

defegiiér oRahde @hek tH0 odtrtlaties sinaedohnjthgibyf yanemoy can be
continuously sent to the audi o output neans 104, whereby the output data

ar ejudy&y ené esut pam Relen@dtd &fd WY efepfSl€Pe$108) thiee prefeiinig on means
101 outputs the data - 5 AUG 2004 30 reproduced at the first reproduction

SPefchAD 102, aReOpRBtREls JlRAxWas g put put nmeans, on the basis of
the instruction fromthe output destination judgi ng neans 105. (Step S201)

The reprmismowe@ﬁe%@gx@dd&q% 1eed Wdgrer¥hehbanon gwt data
reproduction shoul d be perforned
controls the reproduction means 101 so as to reproduce the data
on the disk 100 at a first reproduction speed.

The first reproduction speed includes a case where
reproduction is performed at the same speed as an audio data
reproduction speed that is predetermined by the standard of the
disk 100, or a case where data reproduction is performed at a
speed higher than the predetermined reproduction speed. When
data reproduction is performed at a speed higher than the
predetermined reproduction speed, the data on the disk 100,
which have been read, are stored in a buffer memory possessed
by the reproduction means 101, and are sequentially sent to the
audio output means 104 at a predetermined speed, whereby
reproduction is carried out. Thus, even when the reproduction
means 101 temporarily becomes incapable of data reading due to
an external factor such as vibrations or defects on the disk
100, the data stored in the buffer memory can be continuously
sent to the audio output means 104, whereby the output data are
prevented from being interrupted.

(Step S103) The reproduction means 101 outputs the data



after the disk 100 i s exchanged. That is, it judges whether or not it is
the first data reproduction perforned after the reproduction speed control
means 106 receives a signal indicating that the disk 100 is exehankl$dl, 2604
which signal is outputted fromthe recordi ng nedi um exchange detecting
means 202. Wen it is not data repB@duction perfornmed after the disk 100
i s exchanged, the process goes to Step S104, and when it is judged as data
reproduction performed after the disk 100 is exchanged, the process goes to
Step' S105. (Step S104) The reproduction speed control neans 106 judges
whether it is after reproduction at the first reproduction speed or not.
Whenreproduawat &f teier Eprotiucepanduatt itdre fpesd speele thdipr @aagsaigoes to
Step S105, and when it is after reproduction at the first speed, the
pPro@aesansga®s: tae 91 epuSP06. méhasrephodied ibds speetl €pot ioktimatsichkD6 stores
whet her or not the disk 100 is reproduced at the first reproduction speed

bef g-emt hdedatapur heesephadieadjulgtiery medns Thes I eproduction speed
control neans 106 controls the reproduction neans 101 so as to reproduce

the data(S@eguﬁzﬁqg4i%bcibbfﬁddbﬁkoﬁogp%bdﬁdﬁﬂ%EEhrﬁ@éﬂé“@bﬁon speed. The

second reproduction speed is generally a maxi mum reproduction speed the
dat uﬁ?QEOQH%Eh%& A Uga€aNrERbHARL i JHOWNRI1d I e t hErE8Emeal USIiNg a
o

dis the CD-ROM standard, there are data having error correcting

InfQepBLi PRe( BPEk fi¥0 is exchanged. That is, it judges whether or
not it is the first data reproduction performed after the
reproduction speed control means 106 receives a signal
indicating that the disk 100 is exchanged, which signal is
outputted from the recording medium exchange detecting means
202.

When it is not data reproduction performed after the disk
100 is exchanged, the process goes to Step S104, and when it is
judged as data reproduction performed after the disk 100 is
exchanged, the process goes to Step 5105.

(Step 8104) The reproduction speed control means 106
judges whethér it is after reproduction at the first
reproduction speed or not. When it is not after reproduction
at the first speed, the process goes to Step S105, and when it
is after reproduction at the first speed, the process goes to
Step 8§106. The reproduction speed control means 106 stores
whether or not the disk 100 is reproduced at the first
reproduction speed before the data to be reproduced.

(Step S105) The reproductioh speed control means 106

controls the reproduction means 101 so as to reproduce the data



program and data, and data in a format having no error correcting
information.” Wen the latter data are to be read, reproduction_is ,, .
sonetimes perforned at a reproduction speed |ower than the rTB.X"I-r‘HJI'ﬁUJ 2004
reproduction speed the data reproduction apparatus can realize, in order
to prevent reliability of the data 3tom bei ng reduced. (Step 5106) The
reproducti on speed control neans 106 controls the reproducti on neans 101 so
as to reproduce the data on the disk 100 at a third reproducti on speed.
The third reproduction speed is higher than the first reproduction speed
and | ower than the second reproduction speed. (Step S107) The reproduction

meanps tOdE addtgkutlo d het repsedoodd répradurtiiivn ppeedsi ng neans 103 on the
basis of the instruction fromthe output destination judging neans 105.

Control ghet Bedoad otkisi b@tcsfead shyedhd s ejEmsitiel 1 pna meadsuiOl is
performed by changing the disk rotation speed when data are recorded at a

congkpibdabdubar stRaritie(hetel papreductitfiera@shtoras c&AVrpadn e acks
formed concentrically or spirally on the disk 100, or by changing the

r epRegEGEON inl ithRAlcSEedronsihg di aki siolat itafe sppeRomhenatabadgr e
recorded - 5 AUG 2004 32 at a constant linear velocity (hereinafter,

ref enipd LPe@8ataCnévimy &FAGKScHRFERY iHYNGEYd it 1on O[ESE) T #blky on the

di sk 100. As described above, according to the data reproduction
program and data, and data in a format having no error

correcting information. When the latter data are to be read,
reproduction is sometimes performed at a reproduction speed
lower than the maximum reproduction speed the data reproduction
apparatus can realize, in order to prevent reliability of the
data from being reduced.

(Step 8106) The reproduction speed control means 106
controls the reproduction means 101 so as to reproduce the data
on the disk 100 at a third reproduction speed.

The third reproduction speed is higher than the first
reproduction speed and lower than the second reproduction speed.

(Step S107) The reproduction means 101 outputs the
reproduced data to the processing means 103 on the basis of the
instruction from the output destination judging means 105.

Control of the reproduction speed by the reproduction
means 101 is performed by changing the disk rotation speed when
data are recorded at a constant angular velocity (hereinafter,
referred to as “CAV”) on tracks formed concentrically or
spirally on the disk 100, or by changing the reproduction

linear speed or the disk rotation speed when data are recorded



apparatus and the data reproduction nethod of the second enbodinent, in
the case where reproduction of the data of the CD-ROM standard or the

| i ke, which data are tenporarily stored in the processing unL151g§G '@g
perfornmed after reproduction of the disk at the first reproduction sz d,
the reproduction is performed not @ the highest second reproduction speed
but at the third reproduction speed. Thus, the reproduction speed is

swi tched between the first reproduction speed and the third reproduction
speed, whereby power consunption and heat generation are reduced and the
time required for switching the reproduction speed is reduced, as conpared

Wi t Btt Beceast aMereindde vepoedugt i ersierd ter sWwétdetefetveas the first
reproducti on speed and the second reproduction speed. In addition,

t heme%ﬁﬁ I onigadile A& ddbAcehtirheatRyDo stgidad thy obnt BRel dkelare

reproduced, power consunption and heat géneration required for sw tching
thelgﬁga reproduction speed to the first reproduction speed are reduced,
and the tine required for switching the reproduction speed is reduced.

Furt her, ,acgar.di at Ckiy0 at a
reproduc??oﬁgﬁgfﬁ%ﬁ£gfh?ﬁggké%%%ng%gngEe%P%p&ﬁgﬁiﬁ%gia%%%gegggthe CD- ROM

o1 208807a 0=t 104 1 NS GEPORBIROER" okndh AHC ARO L donior od 10 the

pr03833|ng means 1t are reproduc ter the 100 I's exchanged,
O B FRLRENE LRI L B e PSS, SO TR LA Sheed
SpeggtROM standard or the like, which data are temporarily stored
{t) in the processing unit 103, is performed after reproduction of
the disk at the first reproduction speed, the reproduction 1is
performed not at the highest second reproduction speed but at
the third reproduction speed. Thus, the reproduction speed is
switched between the first reproduction speed and the third
reproduction speed, whereby power consumption and heat
generation are reduced and the time required for switching the
reproduction speed is reduced, as compared with the case where
the reproduction speed is switched between the first
-!) reproduction speed and the second reproduction speed. 1In
addition, thereafter, when the audio data of the CD-DA standard
or the like are reproduced, power consumption and heat
generation required for switching the data reproduction speed
to the first reproduction s?eed are reduced, and the time
required for switching the reproduction speed is reduced.
Further, according to the data reproduction apparatus and
the data reproduction method of the second embodiment, when the

data of the CD-ROM standard or the like, which are temporarily



Therefore, the highest second reproduction speed can be used when the data
of the CD-ROM standard, which are tenporarily stored in the processing
means 103, are reproduced first after di sk exchange, mhereby_tgeAUG
performance of the drive can be enhanced. Particularly, in the case awére
only the data of the CD ROM standai, which are tenporarily stored in the
processing unit 103, are reproduced after the disk 100 is exchanged, disk
reproduction can al ways be perforned at the hi ghest second reproduction
speed. (Enmbodi ment 3) Next, a data reproduction apparatus and a data
reproduction method according to a third enbodi nent of the present

i nveRbi-eA Wnl hthee plesord disly waebnsel oBenaee adpmudesed afindr6théhe sanme
constituents as those described in the second enbodi nent are denoted by

t hegsare10ef eker&e NIHERI®) SshandatadeeprbAuiceidmeregierfoimba anitted. The
data reproduction apparatus or data reproduction nethod according to the

secppd RYRALLRERECRInd %ﬁmiohnygbhoaﬁe@ﬂwéﬂﬁaﬂawe reproduction

frequency of the audio a of the DA standard or the like is | ow when

the andh Qucdaba Bhst BRdPJdy S8 ARSAT §t Ot nkhe jlrdte refiisducdt Bofiedpeaid.al |y -
5 AUG 2004 34 converted and outputted, are not reproduced by the

o R TR e G RTI TeBPaqReriBn T R aher “Lhan
the Al T enL eRELJUGE QRSRILRAN LL NG rbNaNNEBE are temporarily
stored in the processing means 103, are reproduced first after
disk exchange, whereby the performance of the drive can be
enhanced. Particularly, in the case where only the data of the
CD-ROM standard, which are temporarily stored in the processing
unit 103, are reproduced after the disk 100 is exchanged, disk
reproduction can always be performed at the highest second

reproduction speed.

(Embodiment 3)

Next, a data reproduction apparatus and a data
reproduction method according to a third embodiment of the
present invention will be described with reference to figures 5
and 6. The same constituents as those described in the second
embodiment are denoted by the same reference numerals, and.
description thereof will be omitted.

The data reproduction apparatus or data reproduction
method according to the second embodiment of the present
invention judges that the reproduction frequency of the audio
data of the CD-DA standard or the like is low when the audio

data of the CD-DA standard or the like, which are seqguentially



second reproduction speed under certain conditions, instead of the third
reproducti on speed, when the data of the CD-ROM standard are reproduced.
Figure 5 is a block diagramillustrating an exanple of the data-5 AUG 204

reproducti on apparatus according to the third enbodi nrent of the present

invention. In figure 5 the data repdoducti on apparatus according to

t he

i nvention conprises the reproduction neans 101, the control neans 102, the
processi ng neans 103, the audi o output means 104, the recordi ng nmedi um
novi ng neans 201, and the recordi ng medium exchange detecting neans 202.

The control nmeans 102 is provided with, in addition to the output

destdaiaid red uahyd ngutpans ed(5 aard rtdte reproducedobys péed reporadutt heans
106, a tiner neans 301 which outputs a notification signal for notifying

t he meepysoditst | ®NpBpeetermonetolparsiant dP6tihai ahd tkepredfdtémn neans 101
has not outputted the reproduced data to the audi o output neans 104 as an
out Pty ARG Frédpeedeheat aedoartind-grédnet ibhgepeed ithat fimw chart
illustrating a data reproduction nethod executed by the data reproduction
appariahey agf ding £Rirdheeplhivud cantnfi spadd cdndheowevrerhiaen.tie AUG 2004
35 Hereinafter, a description will be given of the operation perforned by

eachopanly irk idier Poh NspaEA sheRrOfcdite tat@ond eRL 08RG 1o Rl asit
according tothe third enbodinent illustrated in figure 6.

the third reproduction speed, when the data of the CD-ROM

standard are reproduced.

Figure 5 is a block diagram illustrating an example of the

data reproduction apparatus according to the third embodiment

of the present invention.

In figure 5, the data reproduction apparatus according to

the invention comprises the reproduction means 101, the control
means 102, the processing means 103, the audio output means 104,

the recording medium moving means 201, and the recording medium

exchange detecting means 202.

The control means 102 is provided with, in addition to the

output destination judging means 105 and the reproduction speed

contreol means 106, a timer means 301 which outputs a
notification signal for notifying the reproduction speed
control means 106 that the reproduction means 101 has not
outputted the reproduced data to the audio output means 104 as
an output means for a predetermined period of time.

Figure 6 is a flow chart illustrating a data reproduction

method executed by the data reproduction apparatus according to

t+he third embodiment of the invention.



(Step S101) The output destination judgi ng neans 105 judges whet her data
to be reproduced by the reproduction nmeans 101 should be outputted to the
processi ng neans 103 or the audio output neans 104 as an outpup~n§a@§gzgﬂ4
the basis of the contents of the data to be reproduced. Specifically, for
exanpl e, when the data to be reproddbéed are nusic data of the CD DA
standard which are to be sequentially converted and outputted, the judging
means 105 judges that the data are to be outputted to the audi o output
means 104 as an output neans. Wen the data to be reproduced are data of
the CD- ROM standard, such as program data, which are to be tenporarily
stored i Héheinpfbeessandeseanptli@sd, wikl jegyhyeneafs th@s gnetpsiamat t he
data are to be outputted to the processing neans 103. \Wen the output

destgeidided Uslpi egchepastlQh fudges tD imuwach shepdatfathe ktaeproduced
to the audi o output neans 104 as an output neans, the process goes to Step

S10Zepddduter ioh heet headacvbed inge teutyhe ¢lesid newbodijnedgi ng means 105
judges to output the data to be reproduced to the processing neans 103,

t he jANQGRSHt0QeSifk of ShePeSE01. (Step S102) The reproduction speed control
means 106 controls the reproduction neans 101 so as to reproduce the data

5 AUG 20Q4+35 adn 6 he BhekodPPuat deshiimsdt 1aprpdagihgnmenaed10bhe first
reproduction speed I ncludes a case where reproduction is perforned at the

sanmg,§eesd i talkb AUk ©a d8b ape 2BHREUHR 1SPeGk hebrbaubtedal aigdned by

t he standard of the
101 should be outputted to the processing means 103 or the
audio output means 104 as an output means, on the basis of the
contents of the data to be reproduced. Specifically, for
example, when the data to be reproduced are music data of the
CD-DA standard which are to be seqguentially converted and
outputted, the judging means 105 judges that the data are to be
outputted to the audio output means 104 as an output means.
When the data to be reproduced are data of the CD-ROM standard,
such as program data, which are to be temporarily stored in the
processing means 103, the judging means 105 judges that the

“) data are to be outputted to the processing means 103.

When the output destination judging means 105 judges to
output the data to be reproduced to the audio output means 104
as an output means, the process goes to Step 5102. On the
other hand, when the output destination judging means 105
judges to output the data to be reproduced to the processing
means 103, the process goes to Step S201.

(Step S102) The reproduction speed control means 106

controls the reproduction means 101 so as to reproduce the data



di sk 100, or a case where data reproduction is perfornmed at a speed higher
than the predeterm ned reproduction speed. Wien data reproduction is
performed at a speed higher than the predeterm ned reproductiOﬁ-Spégg,gm@e
data on the disk 100, which have been read, are stored in a buffer
possessed by the reproduction neang6101, and are sequentially sent to the
audi o output neans 104 at a predeterm ned speed, whereby reproduction is
carried out. Thus, even when the reproduction nmeans 101 tenporarily
beconmes i ncapabl e of data reading due to an external factor such as

vi brations or defects on the disk 100, the data stored in the buffer can
be canttiheiodstky $eAt atoat Hérsaudieprndpei iomatpeed4, whereby the out put
data are prevented frombeing interrupted. (Step 5103) The reproduction
means 10ITioeit pitstt hepdatiactiep chesatl Mclidesi astasepwdéret i on speed to
the audi o output neans 104 as an out put neans, on the basis of the

i nsty iduct i60nis hpeotibpneddest ithad ismg sl ed avaas 308ig Stagpa 5201) The
reproduction speed control nmeans 106 judges whether or not data

rep&@?ﬂﬁdﬁ&tf&ﬁﬂ&ﬁeé& pratofisedredfdiarriiredilsk 106 bsaedahehge. tiidat is
it judges whether or not it is the first data reproduction perforned after

t he 48 sAUG P04 B8 7a I €85 @0WREren dapeed cpfdduit Iemnss 1p6rirecaiedesata i gnal
i ndicating that the disk 100 is exchanged, which signal is outputted from
t he sheedr & ihdEdi ham exRBapgedeetealiim@ R vd@dPion speed. When

data reproduction is performed at a speed higher than the

predetermined reproduction speed, the data on the disk 100,

which have been read, are stored in a buffer possessed by the

reproduction means 101, and are sequentially sent to the audio

output means 104 at a predetermined speed, whereby reproduction

is carried out. Thus, even when the reproduction means 101

temporarily becomes incapable of data reading due to an

external factor such as vibrations or defects on the disk 100,

the data stored in the buffer can be continuously.sent to the

audio output means 104, whereby the output data are prevented

from being interrupted.

(Step S103) The reproduction means 101 outputs the data

reproduced at the first reproduction speed to the audio output

means 104 as an output means, on the basis of the instruction

from the output destination judging means 105.

(Step S201) The reproduction speed control means 106
judges whether or not data reproduction should be performed

after the disk 100 is exchanged. That is, it judges whether or

not it is the first data reproduction performed after the



When it is not data reproduction perforned after the disk 100 is
exchanged, the process goes to Step S104, and when it is judged ag
reproduction performed after the disk 100 is exchanged, the procé&ss 8ﬁﬁsﬂmé
Step S105. (Step S104) The reproduction speed control means 106 judges
whether it is after reproduction at3¥he first reproduction speed or not.
when it is not after reproduction at the first speed, the process goes to
Step 5105, and when it is after reproduction at the first speed, the
process goes to Step 5301. The reproduction speed control means 106 stores
whet her or not the disk 100 is reproduced at the first roducti on speed
befam@ndﬂﬂaknqntsp&@dr@@nbugéemeqﬁﬁeﬁﬁ@ﬁxﬁgeﬂVﬁﬁr@p$éGGéE|on speed
control neans 106 controls the reproduction neans 101 so as to reproduce

t he idigtiz atoimg hehadi skha0diak A09edsnexadmmngrdt iwhicheedgnhe iSecond
reproduction speed is generally a maxi num reproduction speed the data

r epoadpcititent afar athus cacordahigz eedidmessrharge tdeteaténgf mesingg a di sk
of the CD-ROM standard, there are data having error correcting information
(EC@p2f.or program and data, and data in a format having no error
correcting information. When the latter data are to be read, 5 AUG 2004 38

repr oductin@h iit SEEidtESaper Fepreduat ion grritumiedna Speedtheoddisk han t he

maxi mum r epr oducti on speed the data reproduction apparatus can realize, in

ordepot @sPef@ningerl | allé i pyoekskhgoedatta fotep B0, reddcelen it is
judged as data reproduction performed after the disk 100 is
exchanged, the process goes to Step S105.

(Step $104) The reproduction speed control means 106
judges whether it is after reproduction at the first
reproduction speed or not. When it is not after reproduction
at the first speed, the process goes to Step $105, and when it
is after reproduction at the first speed, the process goes to
Step $301. The reproduction speed control means 106 stores
whether or not the disk 100 is reproduced at the first
reproduction speed before the data to be reproduced.

(Step S105) The reproduction speed control means 106
controls the reproduction means 101 so as to reproduce the data
on the disk 100 at a second reproduction speed.

The second reproduction speed is generally a maximum
reproduction speed the data reproduction apparatus can realize.
However, in the case of using a disk of the CD-ROM standard,
there are data having error correcting information {(ECC) for

program and data, and data in a format having no error

correcting information. When the latter data are to be read,



(Step S301) The reproduction speed control neans 106 judges whet her or not
it receives a notification signal from the tinmer nmeans 301, whigAH} g@@,ﬂr
notifies that the reproduction nmeans 101 has not outputted the reproduced
data to the audio output neans 104 as an output neans for a predeterm ned
period of tinme. That is, it judges Whether or not it is after the
notification signal outputted fromthe tinmer neans 301 is received. \Wen
it is after the notification signal outputted from the tiner neans 301 is
recei ved, the process goes to Step S302, and, when it is not after the
notification signal outputted fromthe tiner neans 301 is received, the

pr oaegs cgbest ton St epsoBedbnes Spey fSR30Md Tae 2 epepdaducsdiosps@eachnt r ol

means 106 controls the reproduction neans 101 so as to reproduce data on

t he ldiwsk HHhmttlze foax {humepepdoduiciri epespeedhthéodrth reprodistt ornspeed
is higher than the third reproduction speed and | ower than the second

r epa@gaciaars speedreal fep 5406y dEre treeproeiwent onedpebdlddyt od tlemns 106
controls the reproduction nmeans 101 so as to reproduce the data on the disk

100 gat a2 firim e Epf ockilicon. speed. - 5 AUG 2004 39 The third reproduction
speed is higher than the first reproduction speed and | ower than the

second reRRAPIEI PN TPELdrepdRcEi0n sPwed epseEiteli reanean®e6101l out puts
the reproduced data to the processing neans 103 on the basis of the

judges whether or not it receives a notification signal from

the timer means 301, which signal notifies that the

reproduction means 101 has not outputted the reproduced data to

the audio outpﬁt means 104 as an output-means for a

predetermined period of time. That is, it judges whether or

not it is after the notification signal outputted from the

timer means 301 is received.

When it is after the notification signal outputted from
the timer means 301 is received, the process goes to Step S302,
and, when it is not after the notification signal outputted
from the timer means 301 is received, the process goes to Step
S106.

(Step S302) The reproduction speed control means 106
controls the reproduction means 101 so as to reproduce data on
the disk 100 at a fourth reproduction speed.

The fourth reproduction speed is higher than the third
reproduction speed and lower than the second reproduction speed.

(Step S106) The reproduction speed control means 106

controls the reproduction means 101 so as to reproduce the data

on the disk 100 at a third reproduction speed.



5

instruction fromthe output destination judging nmeans 105. Control of the
reproducti on speed by the reproduction neans 101 is perforned by %gﬁ?% n
the disk rotation speed when data are recorded at a constant angul 00
velocity (hereinafter, referred to as "CAV') on tracks forned
concentrically or spirally on the dl sk 100, or by changing the
reproduction |inear speed or the disk rotation speed when data are
recorded at a constant |inear velocity (hereinafter, referred to as

"CLV') on tracks formed concentrically or spirally on the disk 100. As
descri bed above, according to the data reproduction apparatus and the data
r epr oduc Then tietrdo d efradchect hom dspeeflodsmbiigham tthen calse fhest
reproduction of the data of the CD-ROM standard or the like, which data

ar ergpnpdoatiiby spereed aridh Idweprob@ssthg secontD 3 eprsoder bonedpakider
reproduction of the disk at the first reproduction speed, the reproduction

is perfosteg 80079t Thee fumhehic Sieondeanpr aducloupweecthdut at the
third reproduction speed. Thus, the reproduction speed is swtched between

t heréproducenr aduat iton tIRe gt cuwk d ieg theafs N6pr eduaiiObspeedof WaReeby
power consunption and heat generation are reduced and the tine required

f ori sy +ebt nent feoh AHE AMputdULPIREEEdhORusRasd nfediRduresl, as conpared

with the case where the reproduction speed is switched between the first

reproducth@prspPesd and LR IRAANIJER PEEG! hoNthReedpddiuadtbhi on,

thereafter, when the audi 0 data of the CD-DA standarg
means 101 is performed by changing the disk rotation speed when
data are recorded at a constant angular velocity (hereinafter,
referred to as “CAV”) on tracks formed concentrically or
spirally on the disk 100, or by changing the reproduction
linear speed or the disk rotation speed when data are recorded
at a constant linear velocity (hereinafter, referred to as
“CLV”) on tracks formed concentrically or spirally on the disk
100.

As described above, according to the data reproduction
apparatﬁs and the data reproduction method of the third
embodiment, in the case where reproduction of the data of the
CD-ROM standard or the like, which data are temporarily stored
in the processing unit 103, is performed after reproduction of
the disk at the first reproduction speed, the reproduction is
performed not at the highest second reproduction speed but at
the third reproduction speed. Thus, the reproduction speed is
switched between the firét reproduction speed and the third

reproduction speed, whereby power consumption and heat

generation are reduced and the time required for switching the



or the like are reproduced, power consunption and heat generation required
for switching the data reproduction speed to the first reprodugqjqnﬂ§@@§?
are reduced, and the tine required for switching the reproduction spe€ S
reduced. Further, according to the data reproduction apparatus and the
dat a reeproduction nethod of the thirdd enbodi mrent, when the reproduction
means 101 does not reproduce the audio data of the CD-DA standard or the
i ke, which are to be sequentially converted and outputted, for a
predeterm ned period of time, it is judged that the reproduction frequency
of the audio data of the CD DA standard or the |ike, which are to be

I eprositicediu at iohhepkiedsti o erdinitesd | oss speagares wawh atite tdesealvhere when
the data of the CD-ROM standard, which are tenporarily stored in the

procgssirgpreanstiod, speed gy atuteshedt etiBendatha anitde disk is
reproduced at the first reproduction speed, reproduction is perforned at

t he fairddudepsRdypbiean asieathe iTsdSnd Péptbauthiibt ruaductign speed,
whereby the performance of the drive can be enhanced. Further, when the

fourdd ey PdUek£PBaERER] khePRINOX R S| YatiUdl thd f®-S8CoREandara
reproduction speed, the performance of the drive can be further enhanced.

Par i, C i 1 Vi ke A5 20B% ottt %v&@éec&\‘f@ﬁﬁ?{:%nalé‘#do i@ of the CD-DA

standard or the 1like, which areto be sequentially converted and

out RIIGGt E ré¥ ﬂk&ar%e&ogwq%niga&t% Nga 04 E@ﬁrbﬁw&%{@eéaeed,

whi ch  causes an Increase I n power sunption or heat generation, IS
to the first reproduction speed are reduced, and the time

required for switching the reproduction speed is reduced.

Further, according to the data réproduction apparatus and
the data reproduction method of the third embodiment, when the
reproduction means 101 does not reproduce the audio data of the
CD-DA standard or the like, which are to be sequentially
converted and ocutputted, for a predetermined period of time, it
is judged that the reproduction frequency of the audio data.of
the CD-DA standard or the like, which are to be reproduced at
the first reproduction speed, is low, and thereafter, when the
data of the CD-ROM standard, which are temporarily stored in
the processing means 103, are reproduced after the data on the
disk is reproduced at the first reproduction speed,
reproduction is performed at the fourth reproduction speed
instead of the third reproduction speed, whereby the
performance of the drive can be enhanced.

Further, when the fourth reproduction speed is
approximately equal to the second reproduction speed, the

performance of the drive can be further enhanced. Particularly,



hardly needed. while in this third enbodi nent whether the disk 100 is
exchanged or not is enployed as a determ nant of perform ng gon%@@I @hlthe
reproduction speed of the disk 100, control of the reproducti&n 5eg of
the disk 100 may be perforned according to only whether the reproduction
speed control neans 106 receives tthé notification signal or not, without
performng control of the reproduction speed of the disk 100 according to
whet her the disk 100 is exchanged or not. (Enbodinment 4) A data
reproduction apparatus and a data reproduction method of a fourth

enbodi mrent of the present invention perfornms reproduction at a fourth

r epriodudid araspeduetdathies abidghedatizan £ ttee t G +0Ar epaodacd @ speed and

| ower than the second reproduction speed, instead of the third reproduction
spead.kd,n whith case tbebe thqueapriaduct iomwvesntsddeaed notppdrtfest m almea
reproduction for a predeterm ned period of tine after audio data of the
CD- %rﬂllgnd@picﬂ:rudéw, | sketvhiel afe tihe heepiseduebibnl speednvertiath and
outputted are reproduced and, thereafter, data of the CD ROM standard or

t he dallse sWhainC i rfreea s € NPAT poivky BbakRGPtidePrvsessgegeraaionl03iare
reproduced 5 AUG 2004 42 first. That is, the data reproduction speed is
inc5g§a§9 heegaidhance the performance of the drive when the frequency of
change in the reproduction speed, which causes an increase in power

consunpt {RR 1 ikeath Henek #Fd 0BnbBdl Rendatm e Odues i @Dsk 100 is
exchanged or not is employed as a determinant of performing
control of the reproduction speed of the disk 100, control of
the reproduction speed of the disk 100 may be performed
according to only whether the reproduction speed control means
106 receives the notification signal or not, without performing
control of the reproduction speed of the disk 100 according to
whether the disk 100 is exchanged or not.

(Embodiment 4)

A data reproduction apparatus and a data reproduction

method of a fourth embodiment of the present invention performs

‘_) reproduction at a fourth reproduction speed that is higher than

the third reproduction speed and lower than the second
reproduction speed, instead of the third reproduction speed, in
the case where the reproduction means does not perform data
reproduction for a predetermined period of time after audio
data of the CD-DA standard or the like which are to be
sequentially converted and outputted are reproduced and,
thereafter, data of the CD-ROM standard or the like which are

temporarily stored in the processing means 103 are reproduced



apparatus, is low. Although the data reproduction apparatus and the data
reproduction nethod according to the fourth enbodi nent are funggﬁﬁgt Iy
identical to those of the third enbodi nent, those of the fourfh nt
are different fromthose of the third enbodinent only in that the tinmer
means 301 of the third enbodinent 42t puts a notification signal for
notifying the reproduction speed control neans 106 that the reproduction
means 101 has not outputted the reproduced data to the processing neans
103 and the audi o output neans 104 as an output neans, for a predeterm ned
period of time. According to the data reproduction apparatus and the data

r epredaisat.i omrheet hsl, of héhdataurepreduodiimentspeedt he thsrealiede ta he
reproducti on neans does not perform data reproduction for a predeterm ned
per icatadicd it gfdéefornadnoedafathf tivd veDwilerstbimelaf degnentiy bitke which are
to be sequentially converted and outputted are reproduced, and thereafter,

dat an@hgleha iCRHROM e 5t 6a@dat donhi phedr, e whemipraai s ¢/s saor élckrasiee gy ocessi ng
nmeans fOS are reproduced first, the reproduction is perfornmed at the

f oubblyele RO S Peedhbatt gateohtiiba tit rthe epapalucépoaduspded; wher eby
the performance of the drive can be enhanced. 5 AUG 2004 43 Further, when

theaFBgEEQu%qpqggqgkﬁpn speed is increased wuntil it becones approximtely
equal "t he second reproduction speed, the performance of the drive can be

EEIE;EV anhaceth tiRardical AEbYodiBtiba epppheie dfe endi aadata of the
reproduction method according to the fourth embodiment are
fundamentally identical to those of the third embodiment, those
of the fourth embodiment are different from those of the third
embodiment only in that the timer means 301 of the third
embodiment outputs a notification signal for notifying the
reproduction speed control means 106 that the reproduction
means 101 has not outputted the reproduced data to the
processing means 103 and the audio output means 104 as an
output means, for a prédetermined period of time.

According to the data reproduction apparatus and the data
reproduction method of the fourth embodiment, in the case where
the reproduction means does not perform data reproduction for a
predetermined period of time after audio data of the CD-DA
standard or the like which are to be sequentially converted and
outputted are reproduced, and thereafter, data of the CD-ROM
standard which are temporarily stored in the processing means
103 are reproduced first, the reproduction is performed at the

fourth reproduction speed instead of the third reproduction

speed, whereby the performance of the drive can be enhanced.



standard which are to be sequentially converted and outputted are hardly
reproduced, swtching of the reproduction speed, which causes an increase
in power consunption or heat generation, is hardly needed. Wil g
fourth enbodi nent whether the disk 100 is exchanged or not 7s- §%¢g§@

a determ nant of perform ng controk3of the reproduction speed of the dISk
100, control of the reproduction speed of the disk 100 may be perforned
according to only whether the reproduction speed control neans 106
receives the notification signal or not, without performng control of the
reproduction speed of the disk 100 according to whether the disk 100 is
exchangedwrthetr, whehethlee foatra v epmdudtdohcapppeeatiudss frorreapedduci ng
di sk type recording mediuns are described in the respective enbodinents of
t he dppsanti©medbredr epprbxiimaeriliyoreqisahl sive appbhdalrlegrioa wst zon
reproducti on apparatuses for reproducing recoding nediuns using other

recqipdidag nBidoglsy rbohagxanplfethe diioid atamUsé ofhapReanenhamdedke. Wile
in the above-described enbodinents data which are to be read at a high

speed ANGJRIPOYF Arth Yt BEOERHe SHETeATHSUAIdiPr@gtamvdathe @me-rRoOred in
t he processing unit 103 of the data 5 AUG 2004 44 reproducti on appar at us,

dat @ Leyd ﬁhfﬁﬂhafgegg baUsBqRen LR R sl ért88YahE bhapiitded to a
host conputer or the like outsi'de the data reproduction apparatus to be
Progessed A v N p 9 c£8TPELS ching of the reproduction speed,

which causes an increase in power consumption or heat

generation, is hardly needed.

While in this fourth embodiment whether the disk 100 is
exchanged or not is employed as a determinant of performing
control of the reproduction speed of the disk 100, control of
the reproduction speed of the disk 100 may be performed
according to only whether the reproduction speed control means
106 receives the notification signal or not, without performing
control of the reproduction speed of the disk 100 according to
whether the disk 100 is exchanged or not.

While the data reproduction apparatuses for reproducing
disk type recording mediums are deécribed in the respective
embodiments of the invention, the present invention is also
applicable to data reproduction apparatuses for reproducing
recoding ﬁediums using other recording methods, for example, a
digital audio tape and the like.

While in the above-described embodiments data which are to

be read at a high speed and temporarily stored, such as usual

program data, are stored in the processing unit 103 of the data



Further, the same effects as those described in the respective enbodi nents
can al so be achi eved by reproducing, using a data reproduct”nﬁig&ﬁ}éﬁMéa
recordi ng medi umon which a programfor inplenenting a data reproduction
met hod described in any of the enbodinents is recorded, i.e., by reading
and executing the programstored ifd4the recording nmedium using a nmain
processing unit such as a CPU in the data reproduction system As a
recordi ng medi um on which the programis recorded, there can be enployed a
floppy disk, a hard disk, an optical disk, a magnetic disk, a

magnet o-optical disk, a CO-ROM a nmgnetic tape, a punch card, a
nonrepratiucs ien@pparatiis a ROVR rend kd |8 Ke.gh\rmeshBl Tk BR | NDUSTRY As
descri bed above, a data reproduction apparatus and a data reproduction

met podgaamwelalt ags meyddien tepnediutied poogr amstr esorpl e nedi Gieadddiali ng to
the present invention are suited for being enployed in a data reproduction
appatts i§dewtiheh deapr athmesdwat Aoof agphirertarst tst drd gridse e$s 8dCGHF0Gh 45
CLAIMS 1. A data reproduction apparatus conprising: a reproduction neans

f orhbepredmpunera recordi ng nmedi umon which data are recorded, and
outputting the data; at |east one output neans for outputting input data
while spegqeeRbirgl lhe ernes té fgetbe hBpthodat @dstirdikeed oimn bhesuch as an
audi o signal or a video signal that can be outputted to the

respective embodiments can also be achieved by reproducing,
using a data reproduction system, a recording medium on which a
program for implementing a data reproduction method described

in any of the embodiments is recorded, i.e., by reading and
executing the program stored in the recording medium, using a
main processing unit such as a CPU in the data reproduction
system. As a recording medium on which the program is recorded,
there can be employed a floppy disk, a hard disk, an optical
disk, a magnetic disk, a magneto-optical disk, a CD-ROM, a

magnetic tape, a punch card, a non-volatile memory card, a ROM,

or the like.

BAPPLICABILITY IN INDUSTRY

As described above, a data reproduction apparatus and a
data feproduction method as well as a data reproducing program
recording medium according to the present invention are suited
for being employed in a data reproduction apparatus which

reproduces data of different standards.



outside; a processing neans for tenporarily storing the data reproduced by
t he reproduction neans, and processing the data as required ?fbeAUthm4
reproduction of the recording nmediumis ended; an output destination

j udgi ng nmeans for judging whether the data to be reproduced by the
reproducti on nmeans shoul d be outputdtsed to the out put neans or the
processi ng neans; and a reproduction speed control nmeans for controlling
the reproduction nmeans so as to reproduce the recording nediumat a first
reproducti on speed when the output destination judging neans judges that
the data in the recording nediumare to be outputted to the output neans,
controlling the reproduction neag&sad®isas to reproduce the recordi ng nmedi um
at a second reproduction speed higher than the first reproduction speed
when the output destination judging neans judges that the data in the
recording nediumare to be outputted to the processing 5 AUG 2004 46 neans

except afée&a%Qeréﬁﬂbadé%wdm1éﬁﬁhﬁ&%ﬁhrﬁmmprmsdnqt the first reproduction
speed, and controlTing the reproduction neans so as to reproduce the

recordi ngy ”Pé’ﬂéif'aaééti‘ohh}n'é@nsr ey O S S S PG dat Batoirdl iiguhesd idmnohhe
first reproduction speed and |ower than the second reproducti on speed when

oD SateAanteRn it a0 LIS a8 S8 L1 TS e
reproductiom has, begn BeELAtMRL Als (A8 fdEShutting input data while
sequentially converting the input data into a form of such as
an audio signal or a video signal that can be outputted to the
outside;

a processing means for temporarily storing the data
feproduced by the reproduction means, and processing the data
as required after the reproduction of the recording medium is
ended;

an output destination judging means for judging whether
the data to be reproduced by the reproduction means should be
outputted to the output means or the'processing means; and

a reproduction speed control means for controlling the
reproduction means so as to reproduce the recording medium at a
first reproduction speed when the output destination judging
means judges that the data in the recording medium are to be
outputted to the output means, controlling the reproduction
means so as to reproduce the recording medium at a second
reproduction speed higher than the first reproduction speed

when the output destination judging means judges that the data

in the recording medium are to be outputted to the processing



reproduction speed. 2. A data reproduction apparatus as defined in Claiml,
wherein the third reproduction speed is approxi mately equal t-,gdé %g‘ |2r§¢n
reproduction speed. 3. A data reproduction apparatus as defiHe in Ctg 1
or 2 further conprising: a recording nmedium novi ng nmeans for |ocating the
recording nediumin a reproducible@tate in the reproduction apparat us,
and ejecting the recording nediumfromthe reproduction apparatus; and a
recordi ng medi um exchange detecting nmeans for detecting that the recording
mediumis ejected and rel ocated by the recording nmedi um noving neans;
wherein the reproduction speed control neans controls the reproduction
meamsass escepl gfiteiucthe heepredudingnmbdisuiesn pofyroed at the second
reproducti on speed when t he output destination judging neans judges that
t hefdast rreptioducdciordispeekedi amd acentirolhe nguttihe teszbredudtbipnocessi ng
means after the recording nedium exchange detecting neans detects exchange
of mbgnsrecondi ng megintduck theatacoefddaduakeidinmaptarattisiad defined in
any of Clains 1 to 3 further conprising: a timer unit for outputting a
not i épeadiaed isngBdeathittat nal i il ghet hahahheheepgriaducts epr sdaasibas not
outputted the reproduced data to the output neans and the processing neans
speed and lower than the second reproduction speed when the

output destination judging means judges that the data in the
recording medium are to be outputted to the processing means
after the reproduction has been performed at the first

reproduction speed.

2. A data reproduction apparatus as defined in Claim 1,
wherein the third reproduction speed is approximately

equal to the first reproduction speed.

3. A data reproduction apparatus as defined in Claim 1 or 2

further comprising:

>.) a recording medium moving means for locating the recording

medium in a reprocducible state in the reproduction apparatus,

and ejecting the recording medium from the reproduction

apparatus; and

a recording medium exchange detecting means for detecting
that the recording medium is ejected and relocated by the

recording medium moving means;

wherein the reproduction speed control means controls the

reproduction means so as to reproduce the recording medium at



i,

for a predeterm ned period of tune; wherein the reproduction speed control
means controls the reproduction neans so as to reproduce the rdin
mediumat a fourth reproduction speed that is higher than tﬂégﬁﬁﬁ%d
reproduction speed and | ower than the second reproduction speed when the
out put destination judging means jufdides that the data in the recording
medium are to be outputted to the processing neans after the notification
signal outputted fromthe timer wunit is received. 5. A data reproduction
apparatus as defined in any of Clains 1 to 3 further conprising: a tiner
unit for outputting a notification signal which notifies that the

r epridductaandreeisr #d8CchadpnosPeec stharhet Ige A pebsdagtisgitd®iced data to
the output nmeans and the processing means for a predeterm ned period of

t i ngudgieveimean® jeggeduthadn tyygedd teonin ditheree@cordhngomedign are
reproduction means so as to reproduce the recording nediumat a fourth

r eprtodbet oot pspaszt tthat the brghes stiman ntdwnsg H fder repe odecbirdiingpeed and

| ower than the second reproduction speed when the output destination

| udgieAdupe @xcHamgesdéthattihg nehas idetdvts enarithmge nedi threare to be
outputted to the processing mneans after the notification signal outputted
f r oretbedtingeinedinint. i s received. 6. A data reproduction apparatus as
defined in aim4 or 5, wherein the fourth reproduction speed is

approximately equal to
4. A data reproduction apparatus as defined in ahy of Claims
1 to 3 further comprising:

a timer unit for outputting a notification signal which
notifies that the reproduction means has not outputted the
reproduced data to the output means and the processing means
for a predetermined period of time;

wherein the reproduction speed control means controls the
reproduction means so as to reproduce the recording medium at a
fourth reproduction speed that is higher than the third
reproduction speed and lower than the second reproduction speed
when the output destination judging means judges that the data
in the recording medium are to be outputted to the processing

means after the notification signal ocutputted from the timer

unit is received.

5. A data reproduction apparatus as defined in any of Claims

1 to 3 further comprising:

a timer unit for outputting a notification signal which

notifies that the reproduction means has not outputted the



t he second reproduction speed. 7. A data reproduction apparatus as defined
inany of Clains 1 to 6, wherein, on a disk, data are recorded at a
constant angular velocity on tracks formed concentrically or s mﬂ@l?WM
and the reproduction speed is switched by changing the disk rotation
speed. 8. A data reproduci ng devi cet8s defined in any of lains 1 to 6,
wherein, on a disk, data are recorded at a constant |inear 5 AUG 2004 49
velocity on tracks formed concentrically or spirally, and the reproduction
speed is switched by changing the reproduction I|inear speed or the disk
rotation speed. 9. A data reproduction nethod conprising: a reproducing

st egregfradasest ity o reber aup§utediaanomndntk® BEPECAFA NG SBIAEY, and
outputting the data; at |east one output step of outputting input data

whi Ifer sequedstaininehveerind e tiimest data into a formof such as an
audi o signal or a video signal that can be outputted to the outside; a

processi mipestedm dfhe engpradityisnosipegd watal mepnedgoad riod st Hehe

reproduction step, and processing the data as required after the

r epreguoiduen ioh tries e cos dasgtoediepmoidsiceendes; remondi pyt medsumatt on

j udgi ng step of judgi ng whether the :
fourth reproduction speed that is higher than the third
reproduction speed and lower than the second reproduction speed
when the output destination judging means judges that the data
in the recording medium are to be outputted to the processing
means after the notification signal outputted from the timer

unit is received.

6. A data reproduction apparatus as defined in Claim 4 or 5,
wherein the fourth reproduction speed is approximately equal to

the second reproduction speed.

7. A data reproduction apparatus as defined in any of Claims

1 to 6,

wherein, on a disk, data are recorded at a constant
angular velocity on tracks formed concentrically or spirally,

and the reproduction speed is switched by changing the disk

rotation speed.

8. A data reproducing device as defined in any of Claims 1 to

wherein, on a disk, data are recorded at a constant linear



‘”"A)

data to be reproduced in the reproduction step should be outputted to the
output step or the processing step; and a reproduction speed control step
of controlling the reproduction step so as to reproduce the § i £
mediumat a first reproduction speed when the output destination judging
step judges that the data in the rec®wrding nediumare to be outputted to
the output step, controlling the reproduction step so as to reproduce the
recordi ng medi um at a second reproduction speed higher than the first
reproduction speed 5 AUG 2004 50 when the output destination judging step
judges that the data in the recording nmediumare to be outputted to the

ProgRIscnNdy WreRxaeptiaihed toaceaprddaQiiiyorohaspbeshlper hadmecheat the
first reproduction speed, and controlling the reproduction step so as to

r epr-agbeaulche ore GY i o ¢Testl ipr Bedablyhichd iEiRiP diisd | Beprogaed iohat i s
hi gher than the first reproduction speed and |ower than the second

repfQdugtl apeaeed WHRD d ek opb Pyt icdeseali on | udging step judges that
the data in‘the recording nediumare t0 be outputted to the processing
step after the reproduction has been perfornmed at the first reproduction

speed. 10. A data reproduction nmethod as defined in aim9 further

reartm | B g e B L R PP s din apparat us, and ef ect
pparatus, and ejecting
the reCOédkgngEﬂbwﬂJ’§¥Eﬁ'E%rfﬁifgaﬁkkﬂa APRYYMFinfMedium on

which data are recorded, and ocutputting the data;

at least one output step of outputting input data while
sequentially converting the input data into a form of such as
an audio signal or a video signal that can be outputted to the
outside;

a processing step of temporarily storing the data
reproduced in the reproduction step, and processing the data as
required after the reproduction of the recording medium is
ended;

an output destination judging step of judging whether the
data to be reproduced in the reproduction step should be
outputted to the output step or the processing step; and

a reproduction speed control step of controlling the
reproduction step so as to reproduce the recording medium at a
first reproduction speed when the output destination judging
step judges that the data in the recording medium are to be
outputted to the output step, controlling the reproduction step

so as to reproduce the recording medium at a second

reproduction speed higher than the first reproduction speed



a recordi ng nedi um exchange detecting step of detecting that the recording

mediumis ejected and relocated in the recording nediun1nnvhp§ %Qﬁpb
wherein the reproduction speed control step controls the rebr du iwaétep
so as to reproduce the recording nmediumat the second reproduction speed

when the output destination judginglstep judges that the data in the
recording mediumare to be outputted to the processing step after the
recording 5 AUG 2004, 51 nedi um exchange detecting step detects exchange of
the recording medium 11. A data reproduction nmethod as defined in Claim?9
or 10 further conprising: a tinmer unit for outputting a notification
si gwalenwtilsh outiput i @esthaatihe rjedgddyctstep sjiepgghasthet step@atadl t he
reproduced data to the output step and the processing step for a
pr edat ehe nescqeting médiumearehépeibe tthepepredutei bhespeedeseitngl st ep
controls the reproduction step so as to reproduce the recordi ng nedi um at
a baept kxogptodiftéontispeedptbdticitioni dlaer Hémm poéefohmed aé&prdcuct i on
speed and | ower than the second reproduction speed when the output
desftiipati eRprodFidigicri eppeedgeantihabnthe 1daliry tie t hepredocdipg reddpim ar e
to be outputted to the processing step after the notification signal
out pyt hedthr reiddeethe URédoraingChiedddim b A el adr eppoddaicittomet hod
as defined in aim9 or 10

speed that is higher than the first reproduction speed and

lower than the second reproduction speed when the output
destination judging step judges that the data in the recording
medium are to be outputted to the processing step after the

reproduction has been performed at the first reproduction speed.

10. A data reproduction method as defined in Claim 9 further
comprising:

a recording medium moving step of locating the recording
medium in a reproducible state in a reproduction apparatus, and
ejecting the recording medium from the repfoduction apparatus;
: ) and

a recording medium exchange detecting step of detecting
that the recording medium is ejected and relocated in the
recording medium moving step;

wherein the reproduction speed control step controls the
reproduction step so as to reproduce the recording medium at
the second reproduction speed when the output destination
judging step Jjudges that the data in the recording medium are

to be outputted to the processing step after the recording



further conprising: a tinmer unit for outputting a notification signal which

notifies that the reproduction step has not outputted the r@pﬁqﬂgpqmggata

to the output step and the processing step for a predeterm ned peri od™of

time; wherein the reproduction speed control step controls the 5 AUG 2004
52 reproduction step so as to reprofdiace the recording nediumat a fourth
reproducti on speed that is higher than the third reproduction speed and
| ower than the second reproduction speed when the output destination
judging step judges that the data in the recording nediumare to be
outputted to the processing step after the notification signal outputted
f r omddhant i @®changet deseredeigyvet.epl Aetteces cedchgngediofmident ai ni ng a
program for executing a data reproduction nmethod as defined in Claim9,
wheneids ridlien gprvgd aamconpri ses: a reproduci ng step of reproducing a
recordi ng nmediumon which data are recorded, and outputting the data; at
| east one output step of outputting input data while sequentially
converting the input data into a formof such as an audio signal or a

vi dgq . si gnajatdatesAbahet 2ohPRkttdd aid hfef DAbE1 €8; caapmo®esxt Ny step of
tenporarily storing the data reproduced in the reproduction step, and

Prog¢gsehe dmpheifiRAg: required after the reproduction of the recording
mediumis
a timer unit for outputting a notification signal which
notifies that the reproduction step has not outputted the
reproduced data to the output step and the processing step for
a predetermined period of time;
wherein the reproduction speed control step controls the
reproduction step so as to reproduce the recording medium at a
fourth reproduction speed that is higher than the third
reproduction speed and lower than the second reproduction speed
when the output destination judging step judges that the data
in the recording medium are to be outputted to the processing

step after the notification signal outputted from the timer

unit is received.

12. A data reproduction method as defined in Claim 9 or 10
further comprising:

a timer unit for outputting a notification signal which
notifies that the reproduction step has not outputted the
reproduced data to the output step and the processing step for

a predetermined period of time;

wherein the reproduction speed control step controls the



ended; an output destination judging step of judging whether the data to
be reproduced in the reproduction step should be outputted tqg the out put
step or the processing step; and a reproduction speed contrdrﬁsﬁgﬁ o604,
controlling the 5 AUG 2004 53 reproduction step so as to reproduce the
recording nediumat a first reprodugti on speed when the output destination
judging step judges that the data in the recording nediumare to be
outputted to the output step, controlling the reproduction step so as to
reproduce the recording nmediumat a second reproduction speed higher than
the first reproduction speed when the output destination judging step

j udgeprodatcttien datep sm dhetoerepdpdgceedihemma tdine vedpumt éd tao t he
processing step except after the reproduction has been perforned at the
firsburepr edpatdducispaedspead tbhatr dkl hrightehre theypr achetthhrdtep so as to
reproduce the recording nmediumat a third reproduction speed that is

_hi gheprbhanttibg fsg:reﬁéd reepd Orbigd i obh speed easécdnewarephadud heonespeetd
reproducti on speed when the output destination judging step judges that

t heydahathe bhe pRC el tlithatish Uihdg enyo shepoyiuddidse ot t bRepdacassi ng
step after the reproduction has been perforned at the first reproduction
spegdl. the ABSEBAGE nHhandd RELCHré NYENbEOBuBhates @ & retoséskhag

step after the notification signal outputted from the timer

unit is received.

13. A recording medium containing a program for executing a
data reproduction method as defined in Claim 9,

wherein the program comprises:

a reproducing step of reproducing a recording medium on
which data are recorded, and outputting the data;

at least one output step of outputting input data while
sequentially converting the input data into a form of such as
an audioc signal or a video signal that can be outputted to the
outside;

a processing step of temporarily storing the data
reproduced in the reproduction step, and processing the data as
required after the reproduction of the recordihg medium is
ended;

an output destination judging step of judging whether the
data to be reproduced in the reproduction step should be
outputted to the output step or the processing step; and

a reproduction speed control step of controlling the



reproduction speed of a recordi ng nmedi umon which data are recorded, and
provi des a data reproduction apparatus and a data reproduction nethod
which are able to control the data reproduction speed accontﬁﬁuﬁUGozg@@
reproduction frequencies of different data to suppress power consunption
and heat generation. Wen data of ghe CD-ROM standard or the |Iike, which
are tenporarily stored in a processing part or the like, are reproduced
after data of the CD-DA standard or the like, which are to be sequentially
converted and outputted, are reproduced at a first reproduction speed, the
reproduction is performed at a third reproduction speed that is |ower than

t herbpgbaatt i9eC FHby &y agiCtd ONegpoadcand il gheforidiny thediufstat a

reproducti on speed.
first reproduction speed when the output destination Jjudging
step judges that the data in the recording medium are to be
outputted to the output step, controlling the reproduction step
so as to reproduce the recording medium at a second
reproduction speed higher than the first reprodﬁction speed
when the output destination judging step judges that the data
in the recording medium are to be outputted to the processing
step except after the reproduction has been performed at the
first reproduction speed, and controlling the reproduction step
so as to reproduce the recording medium at a third reproduction
speed that is higher than the first reproduction speed and
lower than the second reproduction speed when the output
destination judging step judges that the data in the recording

medium are to be outputted to the processing step after the

reproduction has been performed at the first reproduction speed.
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ABSTRACT

The present invention relates to control of the
reproduction speed of a recording medium on which data are
recorded, and provides a data reproduction apparatus and a data
reproduction method which are able to control the data
reproduction speed according to the reproduction frequencies of

different data to suppress power consumption and heat

generation.

When data of the CD-ROM standard or the like, which are

temporarily stored in a processing part or the like, are
reproduced after data of the CD-DA standard or the like, which
are to be sequentially converted and outputted, are reproduced
at a first reproduction speed, the reproduction is performed at
a third reproduction speed that is lower than the highest

second reproduction speed and higher than the first

reproduction speed.



