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REPRODUCTI ON METHOD, AND DATA REPRODUCI NG PROGRAM RECORDI NG MEDI UM

TECHNI CAL FI ELD The present invention relates to an appar t hod
Yfor reproducing a recording medi um on which data are recommwﬂ’@mﬂn’% a
conpact disk, a digital audio tape, ah optical video disk or . and
a data reproduci ng program recordi ng medi um and, nore particul®®y, to
“control of the reproduction speed of the recording mediu i data are
recorded. BACKGROUND ART In recent years, there are sone EMH@HM%HMI di uns
in which an audio signal or a video signal and data such gram
or text data are m xed accordi ngPESCRABIIONt andar ds. For exani§Paoz* t here
are, typically, a disk of MX MXDE which records data of a usual program or
the like, 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 DATACBEERIRAU G @ XRPARATYES, eDAfdA REPRODUATIGN eMBERGD pn,
records audi o data of the CD-DA standard on a first session, and records
data of a usualANdr & REPROBUCIKE, PRDOGRAMS REQORDANG MEIIWNROM st andar d,
on second and subsequent sessions.

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 records 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.



1 r r Z Further, data reproduction apparatuses for reproducing these
rqpordtng medi uns have al so been w despread. As a conventional exanple of

t he above-descri bed data reproducti on apparatus, "DATA REPRODUCTI ON
“APPARATUS AND DATA REPRODUCTI ON METHOD' di scl osed in Japanese Published

Pat ent Application No. Hei. 7-7579 isZraised. The data reproduction
.apparatus as nentioned above reproduces a recording nediumon which data
are recorded, at a first reproduction speed, when it outputs reproduced
data while sequentially converting theminto a formof such as an audi o
signal or a video signal that can be outputted to the outside. On the other
hand, FarEhadpr ciRfe? | DPPEPPUFAL0d pEPRIEISeP rivuctéprodecangetbrae
reproduction speed that is higher than the first reproduction speed, when
it temseoding snedBens epaveudddodbeens wildeapreadual programor the |ike
in the data reproduction apparatus, processes the data as required after

t he reproddst inrrdnvendeonaandxenppet © ft Hhaalote-déecoibedddathn t he case
where the data reproduction apparatus outputs the reproduced data while
sequentepaldducdioimrerappar a besy | HDATA REPRAMKIT IeMh ARPARADUS t A3NDt DATRe
outside, since a data recording speed is usually determ ned by the standard
of a REPRONIUGYT I NETHOD Whdthcansaddiin siapmies Rulvl debedi Baakniks
recorded, generally reproduction is perforned at a reproduction speed that

i s delephired inn the. fioeirat 7e7578e isecarigiety medi um as a first reproduction
speed, or at a reproduction speed that 1 3 is sonewhat higher than the
reproduct i Thesplach dedproduetiby tbparammmt a@f ndet ieced daibgveedi um as a
first reproduction speed, and the read data are tenporarily stored in a

buf f erepelu-ds) 4 heedlot@ingphedian en JpPddMidesa afe thedothedst ared data
are sequentially converted into a formof such as an audio signal or a

vi deo fiirgnalr dphaid i die opiépdl t RHeho ithewgwideref¥odbiee@t Hgtah@ndlei n
the case where the data reproduction apparatus tenporarily stores the

r epr ogeg@ ndalaa liyn dd‘rﬁv@ﬂpﬁﬂiﬂt YBemPAAERSSLFIME dRtsAs 4£04h " gdaabter the
reproduction is ended, and then outputs the data to the outside, generally
r epr odughniadn drs aperfd¥dresi @ha® HBXENUEN &R APt S PEShdeodet dde.
reproducti on apparatus can realize as a second reproduction speed, and data

are readtale dthegh rpaed aid sépredubR ibhe afa3 J181Y qshiet b Afs appar at us.
However, data reproduction apparatuses have been on the

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



trail of speedup in recent years and, accordingly, the rotation speeds of
di sks such as CD-ROM have al so 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 case3where data are tenporarily stored in
the data reproduction apparatus, has been increasing considerably.
Therefore, data to be reproduced at the first reproduction speed, such as
audi o data, and data to be reproduced at the second reproduction speed,
such as usual program data, are 4 mxed in the recording nedium and when
t her e liss sgmeadht drisgliechthae tkpr bapcrdustdpdedreed drtehingd PY t he
reproduction speed is required, resulting in a heat generation and an

i ncr edde ifornpatero odiseinpe¢ondasgwekdiam as iandrigwte Teprdducthent aken to
reproduce the audio data. Further, even in the recording nmedi umon which

t he dapeedy ed direodirstl data haréi temppeprddyctstmrespeid anbuffierdata to
be reproduced at the second reproduction speed are nmi xedly recorded, there
are case®rys ifrolthewslatea casperodectibheadpbaatmshe amepridoercethat stbeedli r st
reproduction speed are not reproduced after the data to be reproduced at

t he sdatad areprsedurdr toie speecoavert eddinand aa foase ofheswech hes farqaeddy of
reproduction of the data to be reproduced at the first reproduction speed

i S vesYghaw okher erialen coiyeibetyad caaebehene puttethtto tthdeotiepiaduced at
t he second reproduction speed are not read after the data to be reproduced
at the firsh e edimdr dasPeein at Rer epsedubede ak alLes erapes@uébeon
frequency of reproduction of the data to be reproduced at the second

r epr odpghirak usparspcr atel My | SverdvetRehasphean o daita represkict i on
apparatus which controls the reproduction speed of a disk according to the
fr equapey rafcuishe prefiashied | ofe Ofatlat asr eegided o fider rgeor di ng medi um  The
present invention is made to solve the above-nenti oned probl ens and has for
its oRepebdu@tRioViide ended 2 480" OHER bAR pARRAHL Hathh dad L KEPSQELEHEON
met hod, and a recordi ng nedi um 1 5 which suppress power consunption and
heat g%a%rr%tlll rAprodAfi@ 1ePL HAYEF POrfied a@ aC aRhdinifh e Aedélet fon
reproduction frequency to enhance the total performance of a drive.

DI SCLOSWRE O oT i VRN S d 911 6 dgpph 2t akV @ alnh e cabiovges 48 cy | besbopaobl ens,
according to Claim1l of the present Invention, a data reproduction

appar 2bP$ cRMRicte Speed ERRIUSE £ QNaPBARE aHOG £ @PTHIAHE | Iy F&6Qr di Ng
medi um on which data are recorded, and outputting the data; at |east one

out puk+BRARS 1Ok NI | b F Skt Bah aapphkgta@quential ly converting the
input data into a formof such as an audio signal or a video signal that

can be OUtBBb@%éﬂ})&JE%(¥E§¥6@ﬁc918ﬁOﬁﬁﬁﬁkﬁﬁu@%%ﬂ%évg BESPBRMEhy storing
the data reproduced by the Treproduction freans, and processing the data as

requi ged;af L,er ggé%g@g;iggugéé&& rekbg mﬁﬁﬁ(?f faic%wagm%mg | St ek a ffloRUt put

destination ju or | udgl ng et her the dat 0 be reproduced by

Lhe -EBeeduchion mans (i dl b5 eulPHALEdal adl NG A ula ARSI Ardbey.

procesSi ng neans; and a reproduction speed control neans for contro

the rgBr‘Eﬂ%Ct:ie%‘&l ,ah%zrgsj%@ré céePrggg?éédEDebre% i Nehdredium at a first

reproduction spee _ e out put strnation judgl ng neans ] udges that
the d?[e?rbﬁuﬁzt&‘io&le%%'e%dqgir{%é‘”&%é LRebB QU AWM stjth]x{zi? SHIPUS 5 FEBNS,
controlFing the reproduction neans so as to reproduce e recordi ng nedi um
at a §¢6R29 HEPLAUNE A SRFEL M 886 4NNk e n 'stcdrikPTAYIS 408 £AFE
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



G when the output destination judgi ng neans judges that the data in the
recordi,ng mediumare to be outputted to the processi ng neans except after

t he reproduction has been perfornmed at the first reproduction speed, and
“controlling the reproduction nmeans so as to reproduce the recording nedi um
at a third reproduction speed that is4higher than the first reproduction
_speed and | ower than the second reproducti on speed when the out put
destination judgi ng nmeans judges that the data in the recordi ng nmedium are
to be outputted to the processing neans after the reproduction has been
performed at the first reproduction speed. According to the present

i nvenmiiocmed tite theproecetdbngspeddums swnid ethech bdtewsenis he heedsto
reproduction speed and the third reproducti on speed which is higher than

t he | ewdtictspdss xaplrdduet idhanpekd , hiaghegiids padethge nsh eabdeof swit ching the
reproducti on speed between the | owest reproduction speed and the hi ghest

r epr ogtepiroaiuctpieatl, spded eby peyatirednsueaiulanimf irmea daéatr gpnedadtionn
apparatus and heat generation are reduced, and the time required for

SW t clindg drhei mepsaskicin opospeedons unpttiesd.asrceardiag 40 Chareandeofint he
present invention, in the data reproduction apparatus defined in Caiml,
the t kibed tigfy aciedn ot spepdodtcapphexian@tiel agal to the first
reproduction speed. According to the present invention, power consunption,

7 heat genenaitin¥y, asdled henttAB Feavirdadof dleSRAEDSWR £8hNgheanake frert her
reduced. Particularly, in the case where data to be reproduced at the

| ovneshesRRRA R R e £PA O 0UEEf 8f st heepeBRRAl Il e FPERE. tRel gYGL ik@N 1N
t he reproduction speed when reading data to be reproduced at the highest

speedpies yePHdauAGE A di ﬂge_té’egaﬁ'amrépﬁfadh*&%il%rrﬁ%eﬁéed nYEBth PReqllpe data
reproducti on apparatus defined in daim1l or 2 further conprises: a

recor gigag JiRd Urpmvd N fe@fsefO0hs! @62t bR -t Be JRGONM &ge "BALUALLR R0
reproduci ble state in the reproduction apparatus, and ejecting the

recor gdieng RUIHBL] R 1He T £PESHUCELPBARRRAGH UHedth Be F &N di ng medi um
exchange detecting neans for detecting that the recording nediumis ejected

and rg%@%ﬁ%‘ée@ atdﬂ?ef et?}?nf di96a e B 'EE|% hRAUERA St WRE € 8cbRE

repro tion speed control means contro the reproduction neans so as to
repro%@?oﬁ*&%t&%‘}?réb Rl U%ﬁ&,tgﬂdsﬁc%%@er G Céﬂé’”flﬁé’ﬁﬁgn@?e!aft he
out put destination judgi ng neans judges that the data in the“recording
medi ”@e@&%d&%&%ﬁ%?‘%ﬁ&%é@atJE§ pé"g%ﬁ'o'&%cr&%a%scf ak{}ﬁ]eerfi%tr?cord' ng
medi um exchange detecti ng neans detects exchange o e recordi ng nedi um
Accor di r | Ov j,0 in ? asg wer égg o.b pr oduced
at thgeﬁ?8?§§ﬁhgﬁgé§§%$% #%p?%%%cgawfirg %5 t%&fiherﬁfs $%§c%a§aé§, t he
reproﬁH%EioQ d.r£an bt Lghesly Jvheneby J (ﬁ %yg . 9f, the drive
i s enhanced. h%gr i cul ar | ypf %.l\ﬁ%ﬁ gn?y dita ?‘o %eec;rbgl[???ﬁ% a‘?g%ﬁe hi ghest
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,



8 speed are reproduced after di sk exchange, reproduction of the disk can

al ways .be perfornmed at the highest speed. According to Claim4 of the
present invention, the data reproduction apparatus defined in any of C ains
"1 to 3 further conprises: a tiner unit for outputting a notification signal
whi ch notifies that the reproduction freans has not outputted the reproduced
_.data to the output neans and the processing neans for a predeterm ned
period of tinme; wherein the reproduction speed control neans controls the
reproduction means so as to reproduce the recording nmediumat a fourth
reproduction speed that is higher than the third reproduction speed and

| ower whiigh tshppseesoh P Pwe¥ oclons ibptipaecanghdeathgengmiieresef nat daha

j udgi ng nmeans judges that the data in the recording nmediumare to be

out putrepd odmcimg pleockssi agecordhsgatoethehdartet ifépraduwet s9gnhteguepayt ed
fromthe timer unit is received. According to the present invention, when
it istpudpdcdndeattieet oept opecfoomahreqodnay dofivdat a t o be reproduced at a
| ow reproduction speed is |ow, data to be reproduced at a high reproduction
speed, which follow the data to be reproduced at the | ow reproduction
speed, are reproduced at a higher speed, whereby the performance of the

dri veDISCaOsIREGF AXDI INVENTDOK! ai m 5 of the present invention, the data
reproduction apparatus defined in any of Clainms 1 to 3 further conprises: a
timer unit rnoforAdmuid i gl ve nbhef abatvecdesicgiidled prdbiemd), nattdiresnyhat

t he reproduction neans has not outputted the reproduced data to the output
means tand ltaien Ar ecesshapresest f ohvanpieast ar dated mgytath@tidhne; wherein
t he reproduction speed control nmeans controls the reproducti on neans so as
to reﬁb?@t%%u@%d@ﬁéhég aegépbatict ibaune nse ot utd p s sperd dhat is

hi gher than the third reproduction speed and | ower than the second

repr ogdebi-an nP aRA MIe bt Neh P&th PYA L HealrieN @@ dddgidih Mansut tiegsthbat
the data in thHe recording nediumare to be outputted to the processing
neans gakher attha idd fdsatd @Pp st gRahnsuiEpw bed gutamdde dpueraaatwhsle

recei ved. According to the present invention, after 1t is judged that

repr Ogeahke%imqf@omméfgﬁaesinﬁat AaRkedeftey i neskpes £ osueh hkme,
data to be reproduced at the highest reproduction speed are reproduced at a
hi gh gpegdaivherieiall e PETE PHEBNEEgRR 1T RBADN icd i &NGAEEEed AC60EHENG TO
Claim6 of the present invention, in the data reproduction apparatus

def i ngdtlsn ¢ ;aiam(?%efes% ind'emé QHE ! Eofgﬂéﬁ%‘%taiﬂ'lf%%ir% aPRE OYheRt el y

equal to the 'second reproduction speed. According to the present invention,

the p?%&%%ﬁ%@@a‘ﬂytéﬁé 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



drive can be further enhanced. Particularly, in the case where data to be
reproduced at the | owest speed are hardly reproduced, sw tching of the
reproducti on speed, that causes an increase in power consunption and heat
‘generation, is hardly perforned. 10 According to Caim7 of the present
invention, in the data reproduction afparatus defined in any of Clains 1 to
6, on a disk, data are recorded at a constant angular velocity on tracks
formed concentrically or spirally, and the reproduction speed is swtched
by changing the disk rotation speed. According to the present invention,

t he reproduction speed can be controlled. According to Claim8 of the
preserhamidie | oitprh dastdaakipapiygeding RRANT I WRIEHHRAR AAY 6RE ains
1to 6, on a disk, data are recorded at a constant |inear velocity on

t r acksiif driredr eere@hngi BaALYMoRrEpitoalbey ocutirittrd riepr bBAcPFrORSSFedd i s

swi tched by changing the reproduction linear speed or the disk rotation
speed mekocoreieept oa fher ptbseneprodactiion ham bepn operfpomedpasdtden be
controlled. According to Claim9 of the present invention, a data

r epr odiiats o eyt ddbalc tbopr s pesd , a anepcodiaialgl sieptivd reproducitagna
recordi ng nmedi um on which data are recorded, and outputting the data; at

| east neEnOW@Uis stepreprodupet theg rieqmnd ideg anediite stgaehhiall y
converting the input data into a formof such as an audio signal or a video
si ghalrdpmidwatnide opépdt tRdtt dst hd ghetrsitdegn atlpe ofesst ngepregducttion
tenporarily storing the data reproduced in the reproduction step, and
procesPaw tdred dedweasthaguihed saicioerd tepraprodich | opeefl whenr ¢éber di ng
medi umis ended; an output destination judging step 11 of judgi ng whet her
t he dahe gt hdesepigticndijubdgting meaneduaidges stlept sbhal dabe dnt phist ed to
the output step or the processing step; and a reproduction speed control
step Aed¥dimd |me@itheareptodbet banpifttiedadastio pepeodstagt meanscor di ng
mediumat a first reproduction speed when the out put destination judging
step jafaes thatrépeodat8ibf hhe beeer Parrdmebdinarehéofheseut putted to
the output step, controlling the reproduction step so as to reproduce the
recor didig-dmsttidmt sgesg@cond reproduction speed higher than the first
reproducti on speed en the output destination judging step judges that the
data in thedesad thgotsedhenpaesen® RevaHdisl edché® +EFrHEAEESSINNG pRled]d
except after the reproduction has been perforned at the first reproduction
speed,j Andy G &P béHgebRetheplodestl dRpHRuSOLGS $Peé@Phnduetet RBird
recording mediumat a third reproduction speed that 1s higher than the
first fegprqiction speed andchowar ntilkdert hehaecons 16peoduspeer spaed when
t he out put destination judging step judges that the data in the recording

nedi UMAfE th e Ohld PR ﬁés_tosFaédgr QGRYHd ¢t epvpféRingheneepr oduction
has been perforned at the first reproduction speed. According to the

presefted NYRUE O dhEcd eRERHHEN @MeSRRRREdtS bt sdies behWegBelih@nljovest
reproduction speed and the third reproduction speed which is higher than

the | Questy SRt LOUBE L BaNshRed) HRStePasslvet NSSR8EMBL i8W behi ng t he
reproducti on” speed between the | oOwest reproduction speed and
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,



1Z the hi ghest reproduction speed, whereby power consunption of the data
reproduction apparatus and heat generation are reduced, and the tine
required for switching the reproduction speed is reduced. According to
"Claim 10 of the present invention, the data reproduction nethod defined in
Claim9 further conprises: a recording nmedi um noving step of locating the
_recording mediumin a reproduci ble state in a reproduction apparatus, and
ej ecting the recording nediumfromthe reproduction apparatus; and a
recordi ng nmedi um exchange detecting step of detecting that the recording
mediumis ejected and relocated in the recordi ng nedi um novi ng step;

wher eheatthg engrratdien i osndpeld tomner skagiaed fnr cipeaheswEpebangt F8R st ep
so as to reproduce the recording nmedium at the second reproduction sgeed
when blee foautgher desdiced i onPantgendasiyp jimddde tdhge twrexatdata thebe
recording nmediumare to be outputted to the processing step after the

r ecor aiepg odect adn &x chiaegkodes tcsprgdsaep depamidiaed thgehef sehewhator di ng
medi um According to the present invention, in the case where data to be
repr otligde rats ddwd highesduspied anethepreguoethdtiict sfeed whendi sk is
changed, the reproduction speed can be the highest; whereby the performance
of theeddivey icatenhamced. r&provduaakdr by, thieehiglestdadpeed be sepldduced at
t he hi ghest speed are reproduced after di sk exchange, reproduction of the
di sk can alaeysr@engetbociadmatd tdfe theghmsdésspeeinvent3oAgcahdi mattao C ai m
11 of the present invention, the data reproduction nethod defined in Caim
9 or IRpirwdutalicoEpsestus defthedniin Taaiautlpwst ingtertieérfication
signal which notifies that the reproduction step has not outputted the
repr odead idisk 1 FdCopdingtmedeAmandviheg MeRERSSidY SdePpting Bhe
predeterm ned period of time; wherein the reproduction speed control step
cont r @l olrte HE MBI PR St £8pEBdaEiblel BRAAIGH it resprdidagtiedi um at a
fourth reproduction speed that is higher than the third reproduction speed
and | Qpeya dahtars | hehd e P 18" HUCHEEB raRerd e her ot ppié desti nation
judgi ng step judges that the data in the recording nediumare to be

out pute@d-dad dthi PrH5eses bds st eRdakt eecbid iMef infdLialm sk Shgnge out putted
fromthe timer unit 1i's received. According to the present invention, when

it isgekdded ddated e F6Pr@8uetL Al LOARERTE HedtBiid REdieRr @duced at a
| ow reproduction speed is low, data to be reproduced at a high reproduction

speedg juuirely T01d Me1dea 84 ﬁbwtﬁe reRHRAYGRA nld 1 AOVLAEPHREsHSE T on

speed, "are reproduced at a higher speed, whereby the performance of the

drive '%r%&hmartqﬁag-r @a&%@goﬁos auMedAthot R L8 fo¥enthen, the data

reproduction method defined I n aim9 or 10 further conprises: a tiner

uni t gg@r@a&l@%ﬂdm%@aﬁ@tééig@t 'tengéggeahc\witm N itnd habqihf at

repro tion step has not outputte e reproduced data to0 the output step

and t RQPILRCRIR Nt SR Plof BHEEA! FhENNRH P PhiOfadd PBrathEhEI N the
reproduction speed 14
judging means Jjudges 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



control step controls the reproduction step so as to reproduce the
recordi.ng medium at a fourth reproduction speed that is higher than the
third reproduction speed and | ower- than the second reproducti on speed when
“the out put destination judging step judges that the data in the recording
medi um are to be outputted to the pro8essing step after the notification
.signal outputted fromthe tiner unit is received. According to the present
invention, after it is judged that reproduction has not been perfornmed for
a predeterm ned period of tinme, data to be reproduced at the highest
reproduction speed are reproduced at a hi gh speed, whereby the performance
of t hépded @ne repraededed AgEbrdi Adsko e@cdiandss oﬂ‘eEIF@d'ﬁ)fFéS@ﬁt ofn&t i on,
in a recording medi um containing a programfor executing a data

r epr odiistki erametlwaly aisbeepenédringdChzi mhe highegbg@gpeedonpri ses: a
reproduci ng step of reproducing a recordi ng mediumon which data are
recorded, amccoundpngtitegCllhdmddt ayf dthe gaseésent dovpot isnep tdfe alatputti ng

i nput data while sequentially converting the input data into a formof such
as anrapdicawitgial @opparztdeodeifdnald timatamarobecbaimsitt etot 3 fhethetrsi de;
a processing step of tenporarily storing the data reproduced in the

repr odiprised e whnepronessifog blhe platta ras & egpit t Bicatien shegnal
reproduction of the recording nmediumis ended; an output destination

j udgi R istremadif Lslgi tiga whehbBerephe diettd dro e nefiasucet datpheted
reproduction step should be outputted to 15 the output step or the
procesieng eprefiucedl @atgeptodunki ontppectterny raid stiep pfocesstiakl ing the
reproduction step so as to reproduce the recording nmediumat a first

repr OQ%Hﬁﬁﬁ@?ﬂ@@@téhﬁiﬁéprérd@% ioTatt ife § usdge Pgint €Rej udges that the
data in the recording nmediumare to be outputted to the output step,

cont r Qg ddie S s PEESt EORL EHEPmMEANRS dohtrRIIPAdUee Ebsrogcetdong medi um

at a second reproduction speed higher than the first reproduction speed
when g neutdditadass i PabEoAuELEAghBY relceR-divpated N\ah dPeaddbarkh the
recording nmediumare to be outputted to the processing step except after

the reRiedRidObhasp begn: RELT 95MRd ghlert R dr rsle reapi pdlUsbpoBaEREEGN and
controll'ing the reproduction step s0 as to reproduce the recordi ng nedi um

at a Lhided /R adigd F ofhsReeHet Batohd Hegh®addaibd "epééd sineapeaduct i on
speed and | ower than the second reproduction speed when the out put

desti patisit g it S16R hHdgeaqt Rahnkhe WRfds ithdherhec@agdhngnmedieum are
to be ougbutte to the proceSsing step after the reproduction has been

per f orr@%%raftjh&eﬁnéci{@ﬁ 5807 PgUski B8R tPRRRLY AT YK qgrcs@eéglfnerﬁté@ats

i nvention, reproduction speed is switched between the | owes

repr OQ%teimﬁeogﬁdgcngpfcébfoﬁ hg&gnﬁq%%ﬁwt@a spess Ve chihsrhigher ithan

t he | owest spee ower than~the highest speed, instead of switching the
reproduetd;Qugpeed between the |owest reproduction speed and the highest
reproduction speed, whereby power consunption of the data reproduction

Sope ol ve Mt gene: socoragentodiiacionls A LI LTSS B X
Figurenl LS fdd ek ot 2ragubhbysbyatixg a4 SEMErHuded 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



data reproduction apparatus according to a first enbodi ment of the present

i nventioon. Figure 2 is a flow chart illustrating a data reproduction nethod
according to the first enbodi ment of the invention. Figure 3 is a bl ock
“diagramillustrating an exanple of a data reproduction apparatus accordi ng
to a second enbodi nent of the present9i nvention. Figure 4 is a flow chart
Jllustrating a data reproducti on nethod according to the second enbodi ment

of the invention. Figure 5 is a block diagramillustrating an exanple of a
data reproduction apparatus according to a third enbodi nent of the present
I nvention. Figure 6 is a flowchart illustrating a data reproduction nethod

accor gihight aathief ids ridha&bbile neaprofiuthe oinnwertrisorha BESTt MIDEP TOLEXECUTE
THE | NVENTI ON (Enbodi nent 1) Hereinafter, a data reproduction apparatus and
a dat & hreepregpdiociu aed ndd badt actbedongput aefinss tarehiidoe menecess ihe
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 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.



¢

present invention wll be described with reference to figures 1 17 and 2.
In this enbodi nent, a description wll be given taking a disk type
recordi ng medi um such as a CD or a CD-R, as an exanple of a recording

‘medium Figure 1 is a block diagramillustrating an exanple of a data

reproduction apparatus according to tHé first enmbodi ment of the present

invention. In figure 1, 100 denotes a recordi ng nmedi umon which data are

recorded, such as an optical disk, a nmagneto-optical disk, or a nagnetic
di sk, where data tracks are recorded concentrically or spirally. Further,
the data reproduction apparatus according to the first enbodi ment of the
present i nRaEPsAingnpei §daid femodihe ipreseansingentiogentifolthfeans 102
a processing nmeans 103, and an audi o output means 104. The reproduction
means de@h irerordudtivedapyasapiekdef iagdERM davo U €1 aimei k ctibt 6,aANerror
correcting circuit, and the like, and reproduces data recorded on the disk
100. Eheisdnt rddtareang 1€Qoirdegdr oti degowisttlandn angwplar destdéaatyonnj udgi ng
means 105 for judging a destination of output on the basis of the contents
of dattaracds dohuoest byondent epcadlliyt pon speanaed 1301, arahdt lze r eppodduct danspeed
control nmeans 106 for controlling the reproduction speed of the disk 100.
The cemplesd S ofswiatahéd bp cbpngdngetihey diils& mepraddiued | speedans 101 can be
known from for exanple, a header that is attached to the data on the disk
100 and i ndiccadmsindetcovhenpsesénthéndanaioor, tthe cospeodscbion dpead
reproduction instruction 18 that is made to the data reproduction
appar atans bel e praeEBsd ng neans 103 has a nenory for storing the data
reproduced by the reproduction neans 101, tenporarily stores the data
reproduced Aycéheingprodgdkiian sneanhkd bresdie DRwenyioand iperther ns a
process as required after reproduction by the reproduction nmeans 101 is
endeddathe r¥aRisc Ped f @evedebiethfelr ageasiyn® fMeEANSidd31 i So 6proaxanpl e,
to execute a process execution program when the read data are a program for
execuliiRtk SR PrPeeStecOFdEQ@ decanpobastanite liert atal ybetyt be dakakare
conpressed data. The audi o out put neans 104 sequentially converts the
repr odueat Rl it &lod @i ¢dl Dy agdi opsiranaks, adad tod pesrddecaushospegnal s.
VWhile in this first enbodinent a description is given of

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 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



the data reproducti on apparatus having only the audi o out put neans 104 as
an out put neans, the present invention is not restricted thereto. Any data
reproducti on apparatus, such as one having a video output neans and the

‘i ke for reproducing video data, may be enployed so long as it has at |east
one output means for outputting the dhta reproduced by the reproduction
.means 101. Figure 2 is a flow chart illustrating a data reproduction nethod
executed by the data reproduction apparatus according to the first

enbodi nent of the invention. Hereinafter, a description will be given of
the operation 19 perfornmed by each part in figure 1 in _each step of the
dat a dpristieingnvhethed &BEoFatAg % A IR UHPoMPNERE i1l ustrated in
figure 2. (Step S101) The output destination judgi ng means 105 judges

whet herepud W 0B oS bePr 8pPYddc & IV HIE rehreRIuER® oRURREAS SEGP SFodiE be
outputted to the processing neans 103 or the audio output means 104 as an
out putpumEess inn sherbashd of repaodmateinns sFeedheCAREBEOLoSHEPr &fr oduced
Specifically, for exanple, when the data to be reproduced are nusic data of
t he Cedtmibhitag dtbe rhprbdust iwm ctelr 8Q AdeteefephPHEFRY tEnvert ed and
out putted, the judging neans 105 judges that the data are to be outputted
to t heauidinytpedinmbaat 804 ias tarepnglicieamsspgednwhha gaea oud dyed
reproduced are data of the CD-ROM standard, such as program data, which are
to be demmpimatidy jtdgédgi stiepe jmdoress dihmt Meamsdd08, inhéhpudgicey digehs 105
judges that the data are to be outputted to the processing nmeans 103. Wen
t he outeqalitumiesté nadi ba pudgung ededns thS Juitpets $beput pantirka ldatga the be
reproduced to the audi o out put neans 104 as an output mneans, the process
goes treStepu@ddn Snephsootilsertoharephroshere ttize cueparddegt medtiuon gtudyi ng
means 105 judges to output the data to be reproduced, to the processing
means sk¥ond heepr 04es s igaes pieedSthep 804 h {15t elpe SEDP) t Thepregueducn on
speed control neans 106 controls the reproduction neans 101 so as to

repr odigeed henéhat ehe 3Qtpatt desdiislatlith ajudging ssteppyjadygesi ahatpede The
first reproduction speed includes a case where reproduction is performed at
the samSpeedtRe a8caudiaqgdaled inaprayticio dve speepgutbet its phedet ermi ned by
t he standard of the disk 100, or a case where data reproduction is

per f orgyesk éid s Bn§Peedphiegheptt hat drha Hy edep esdicetlonepaedbekinon speed. When
data reproduction is perfornmed at a speed hi gher than the predeterm ned
repro fmedPest, thhefdakta erprhiviubtsion Mpesdlj cAnlavenheen lrienad, tisx e
stored in a buffer nenory possessed by the reproduction neans 101, and are
sequertdgdtddusendnt Stbpesaudiso teuidagrdtiads 0 pécarfiadeinedtiumedtspeed,
wher eby reproduction is carried out. Thus, even when the reproduction neans

101 t epOFdridyrbgceesni Bpaeablthaf idatii gleadi fgadueheo famsext ernal factor
such as vibrations or defects on the disk 100, the data stored in the

buf f ery JEERBUYC €850 bepeeat bRuOuBhierSailad Rdies aeeha eupputiveradn Eiked
wher eby the output data are prevented frombeing interrupted. (Step S103)

The rgm&?%ﬁéoauesae%é@%i%_ttwrﬁ ey 194 as € 6P 9duged ahathenfd rEita
reproduction speed to the audi o out’put” neans 104 as an output means, on the
basis gf tKe FOSLFHELEOREIAM e A8 BE Sespiveédofo] viel PE oA nkfS.
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



(Step S104) The reproduction speed control neans 106 judges whether it is
after reproduction at the first reproduction speed or not. Wen it is not
after reproduction at the first speed, the process goes to Step S105, and
“when it 21 is after reproduction at the first speed, the process goes to
Step S106. The reproduction speed cortd ol 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 neans 106
controls the reproduction neans 101 so as to reproduce the data on the disk
100 at a second reproduction speed. The second reproduction speed is

gener &hey hd ghgstmusprgdweucen oppepdedwhes edat Powgsr st Yopt 4ppae it us can
reali ze. However, in the case of using a disk of the CD-ROM standard, there
are déhe Haviangepnwtuchiorcappyrahhsr antdi beatE@@®ndmat pwornen nadudeata,
and data in a format having no error correcting information. Wen the

| at t eandattheartdmey tesuiseel] feproditchdngi sheomsprmehigeidnrspdedt 1ia
reproduction speed | ower than the maxi mum reproduction speed the data

r epr oteduiced .apparatus can realize, in order to prevent reliability of the
data from bei ng reduced. (Step S106) The reproduction speed control neans
106 controlcddedirgrbducinam dvaons 10k Jremsent ippendion,t hdeddaxzaon the
disk 100 at a third reproduction speed. The third reproduction speed is

hi gherebladuichd o medt@prdefithédniapetdiand lfawahdharonpei sesond
reproduction speed. (Step S107) The reproduction neans 101 outputs the

r epr odeeed ddaiga nie@ ituve VLS Ss t@p NBANEoda3 10y tthe hesdSrding htedgir uct i on
fromthe output destination judging nmeans 105. 22 Control of the

repr ogddchi e@pyioced iyl & e d€pr Delugt reprovans ibdl dppaaedivs Mesndy changi ng
the disk rotation speed when data are recorded at a constant angul ar

vel ocelpcthageithdf iefcordief reedi@masrofAvhl @R pricarist {o aratus;
concentrically or spirally on the disk 100, or by changi ng the reproduction
| i neapnapaedeeoridig finkdd 10k aéxONasgeecdevhen 14t & 1P d e tect ahga
constant linear velocity (hereinafter, referred to as "CLV') on tracks

f or meghgeneget Heeddiry mddiwdh ! ¥s 08jébeedi 8hdl@@1d¥xied the eperati on of
the data reproducti on apparatus according to the first enbodi nent of the

presepbcbp¥enly Qedsiunl sy degcitHsd GRESehY €A%e rRGHYIAINL P $HEedi nds of
data recorded on the recording nmedium when only data of the ROM

st andap g+ abe %%%%f@%ﬁﬂ%bﬂé“%ﬁ@Sﬁeé@@duéthﬁﬁ@%@@ﬂ SN AN QR rg@gétnation
of the reproduced data is perforned by the output destination judgi hg nmeans

105, apd %Ecb&&&h%cwéaldﬁ”a€“$ﬁéﬂéé@&n&hﬁeb%BH%$ﬂ¥3$(Eﬁébd(hﬁgﬁ the
processing nmeans I03 is outputted to the reproduction neans 101 and the

reprogyehlhienqeread adad ojud®ely d06p JhEqE8PRAACIHN £ARePdi fOPRE0l neans
control s"the reproduction nmeans” 101 so"as 'to performreproduction of the

diSk_EQQoﬁﬁihBemkéﬁhnﬁ%ﬁ994xfQR£Q§&€§ﬁQEe§p%8dtﬁh %&%d&éﬁ%ﬁ rb%@ﬁ basi s of
the instruction fromthe output destination judging neans 105. Further, the

repr 099‘8&59%@%'&%0&@1&“&3&1& hexERRhgduged edRlidd G id)e JUOLeEs! Ng means
103 according to
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

speed are reproduced after disk exchange, reproduction of the

disk can always be performed at the highest speed.



23 the instruction fromthe output destination judging neans 105. Next,
when only audi o data of the CD-DA standard are recorded on the disk 100, a
judgenent on an out put destination of the reproduced data is perfornmed by
‘the output destination judging neans 105, and an instruction for outputting
the reproduced data to the audio outph? means 104 as an output neans is
.outputted to the reproducti on neans 101 and the reproduction speed control
means 106. The reproduction speed control neans controls the reproduction
means 101 so as to performreproduction of the disk 100 at the first
reproduction speed at all tinmes on the basis of the instruction fromthe
out put dest PRSPFIANGUIS 1t TNkl 196, ChRePF 8BFBGUATVETR iehs UA TRitdut s
the reproduced data to the audi o output means 104 as an out put neans

accor digRFANeheon nBethedi 68 AP6H e Giigut? dest 1 haf nshhphdSOoRR eSS 105.
Next, when the data of the CD-ROM standard and the audio data of the CD- DA
st anda d- HRer el fOFcBEREFLAA T 1fe NIt UGt 1@N | sdgeARnWhdfhan out put
destination of the reproduced data is perforned by the output destination

j udgi M tehies 1oBat aﬁget repregusdion Gitepduas cemtrontpuatediddecontrol s
the reproduction speed of the disk 100 on the basis of the result of

j udgem@Enragueed datputodebei patped jStEp rmndrebhe PDSCEFsAingx &%sibe fam t he
case where the data of the CD-ROM standard are to be reproduced first, the
out puta destdefeihngddpengordeads tig® ;j wdwese ihi she andpanduastione sip@ed or

24 outputting the reproduced data to the processing neans 103 is outputted
t o t heamprodustépncorinels0thendeprodusdrisctucsiep speed tontrepirodemes 106.
The reproduction speed control mnmeans controls the reproduction neans 101 so
as to ey frzaorépngduetdion et ehdotirth MEpridudreidmsspsedomntiatepsoduct i on
speed on the basis of the instruction fromthe output destination judging
nmeans hliGtherdhehaeptbduthiod meamedi@k icut mpeed hend epowdncetadattdhet 0 t he
processi ng neans 103 according to the instruction fromthe output

dest i redad | reig oduotdon EpbedAwhanr ehid tqutput hdesit shawthene julde iangdi o
data of the CD- DA standard and the only the data of only the data of

repr odutdp ojudges hiavet thet dakta tih 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
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 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



data of the CD-ROM standard are m xed, when the CD-ROM standard are
reproduced or while the CD-ROM standard is reproduced first, be perforned
at a nmaxi mum speed the drive can a case where reproduction of the audio
"data of the CD-DA standard is perforned after reproduction of the data of
the CO ROM standard, the output destihdtion judgi ng neans 105 judges this,
~and an instruction for outputting the reproduced data to the audi o out put
means | 04 as an output nmeans is outputted to the reproduction neans 101 and
t he reproduction speed control neans 106. The reproduction speed contr ol
means controls the reproduction nmeans 101 so as to performreproduction of
t he diskniool astenechnitsio lisefrisdugpraducRiogpebdporot A6 Besiremfoduyrei nstr
destination judgi ng means 105. 101 outputs the reproduced data as an out put
means tidve orecoydingdaediina iadn § Uudyirich meepsoddstibn speedagdratheirs t he
data uction fromthe output Further, the reproduction neans to the audio
out puthilaes Bdnt hbei mhtimdc tieapr dduwrt ide speedt anfl LbeeCDtR@Y sttendard are
reproduced again after the above-nentioned audi o data of the CD DA standard
are repsoshud edepirbduotitiput sgesid ndtemntheidgitigutredes tifa tjivdgemiddisg and
an instruction for outputting the reproduced data to the processi ng neans
103 i sstoaib piiidi@dst ehklte thepredictire reanscdod i agdmelde ume prreducet ilgn speed
control neans 106. The reproduction speed control neans controls the
reproductpott s@ans the peoressdmperdwapn depeodunti ABLAF iche idsk idithat a
third reproduction speed that is higher than the first reproduction speed
and | aygtpltesdt beoneened thigRrodicitt Ok Speesli vadt he basis of the
instruction fromthe output destination judging nmeans 105. Further, the
reproduct i ofic8828$n§0E cotthRUT e tf efiwshiesh dabatke ke ipr i1y neans
103 according to the instruction fromthe output destination judging nmeans

105. Ashdleseépboduabva, haGC ot Hedd gdief siahed  eerodUplriede taitpeimid!s and
the data reproduction nmethod of the first enbodinent, in the case where

repr 0&5@&16@ Of theedatatal theL2-dEMBicedaie thepRibaemRd after _
reproduction of the disk at the first reproduction speed, the reproduction

i's perdfEgdudolion $Bedh bhe HPidusarold 4 epfgHuUSHRA,SRARG-dBY t@fe t he

third reproduction speed. Thus, the reproduction speed is switched between

the figstrdARAREECEEORNEPEE] vaNd & R &l T eproducti on speed, wher eby
power consunption and heat generation are reduced and the tine required for

swi tohing t ieceRnadicld o saper | oz eAlCpdesBRcamRAIAG I L ik he case

where the reproduction speed 1s swtched between the first reproduction

speed Pé%f@fn?%ﬁ@&ﬁluﬁ\e%%lﬁwi%% $P§h gt din 26 t £QBcutRBGea (@fva When the
audi o data of the CD DA standard "are reproduced, power consunption and heat

gener gid o §i¢at 6 £ dmb ho@WalsC idHa el {dnt@ 4 fRT 9JUEhbOBroReas L0 the first
reproduction speed are reduced, and the tinme required Tor "switching the
{gpro@!ﬁ&ﬁﬁbéﬁeg bepredicstg BWdd' s PMSFbddeihgi AdreeBradiy il SReed
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 outputted to



approximately equal to the first reproduction speed, power consunption and
heat generation is further reduced, and the tinme required for speed
switching is further reduced. Particularly, 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 reproduct?on speed, a speed higher than the
_reproduction speed that is previously determ ned by the standard of the

di sk 100, a decrease in the reproduction speed when reading the data of the
CD- ROM standard is snmall. (Enbodi ment 2) A data reproduction apparatus and
a data reproduction Z% met hod according to a second enbodi nent of the
presef € REERYrE VEP | Obet BesPEPBEE SWNGCh StERsr t® 2 or ¢PERABST308nd 4. The
same constituents as those described in the first enbodi nent are denoted by
t he s&Peadefcandicel riihep ad €, cantirdéddnigpttinen nemredicwion peepneet @éd. The
data reproduction apparatus and the data reproduction nethod according to

t he s&com¢parsbiiaethe of echredpngssetdium et icorf iaf staysepeefiochsoneppeedct i on
of the disk 100 at the second reproduction speed in the case where the data
of t hwh€DROWsstautdard, dewit thabtient éngdgriag Istext ojwiges thatptbeedskng unit
103, are reproduced after the disk is exchanged. Figure 3 is a block

di agr am itlhleustecatndign armedcamp| aref tohbedaud pudpresti uod | oime appapatustep,
according to the second enbodi nent of the invention. In figure 3, the data
r epr ocdoattiron ldppardtelsreproddc hjjohostee [soesentta nvept oduce otpei ses t he
reproduction means 101, the control neans 102, the processing neans 103,

t he awdicordimumetians dfda secendr depgoduditimmsperd nebgse20thaandhe
recordi ng medi um exchange detecting nmeans 202. The recordi ng nedi um novi ng
means f2@%t eegireriddiei ch skpdéd when tReObditpmtTRIbs hdt Bori epuadisgbl e
state in the data reproduction apparatus, and ejects the disk 100 fromthe
dat a seppodueigedn tARPArteH&ISdd0a Pehf ehe exelada PmddEuh i keeotot be di sk
100. The recordi ng nmedi um exchange detecting nmeans 202 detects Z8 t hat
the reaepditt@dedl WHatdgesedng 20épeieaelep tant et ogwé esepheddeekonand
outputs a signal indicating that the disk 100 has been exchanged, to the
repr otdet beens prad xadd Gt MERESE1P6ti Rephodedtic sweas, 1972d

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,



Figure 4 is a flowchart illustrating a data reproducti on nethod executed
by the data reproduction apparatus according to the second enbodi ment of
the present invention. Hereinafter, a description will be given of the

“operation perforned by each part in figure 3 in each step of the data

reproducti on method according to the Idecond enbodi ment illustrated in
figure 4. (Step S101) The output destination judgi ng neans 105 judges

whet her data to be reproduced by the reproduction nmeans 101 shoul d be
outputted to the processing neans 103 or the audi o output neans 104 as an
out put means, on the basis of the contents of the data to be reproduced.
Speci dalthe Hide sedipieed wheh FNatahiagt $hse eRfishilePir ePREdi éSdat a of
the CD-DA standard which are to be sequentially converted and outputted,

t he j t@gusgdreans 105 judges that the data are to be outputted to the audio
out put means 104 as an out put neans. When 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 neans 103, the judgi ng neans 105

j udgeBRIEd DESERIRT Q¥ OF cDREWDNGBuUtt ed to t he processing nmeans 103. Wen
t he out put destination judgi ng neans 105 judges to 29 output the data to
be reprodudegyune tlhheisaalilwl ook pdi ageams 1104 s4s adn rgutgoutexampbe ¢heaprocess
goes to Step S102. On the other hand, when the output destination judging
nmeansdaf@a jneggesivat o papd hetdat actoriengepooduded sto emimogpinerssofig
means 103, the process goes to Step S201. (Step S102) The reproduction
speedthentprals emannvid€ltc bamt rol s t he reproducti on neans 101 so as to
reproduce the data on the disk 100 at a first reproduction speed. The first
reproducti eigipeed iixlaidebow chsetwWhtilesteptdducta aatis pepfeduetiah the
sane speed as an audi o data reproduction speed that is predeterm ned by the
st andaedheld taheddidinglOfh ©iie af CASE whbbdifiahd aprBIcin®dnt Soper f or med at
a speed higher than the predeterm ned reproduction speed. Wen data
reproducti eigusePey fiy "ietb Béclk §pegdafii gheusthan itie 1 eseimsré ned a
reproduction speed, the data on the di sk 100, which have been read, are
storedaitd & dpHidRic tiRIMIapPoEsess edcbyrihfgr epr ady@dont raahsd idnt and are
sequentially sent to the audi o output neans 104 at a predeterm ned speed,
wher ebyer epiceduat iigivdric tai /i ed out. Thus, even when the reproduction neans
101 tenporarily becones incapable of data reading due to an external factor

such as Vi prighirens dfs deferds onatbei diaktidlinghe drith Stapesdbdt L bR
buffer nmenory can be continuously sent to the audi o output mnmeans 104,

wher eR¥thbe Qeldd i9Rf & Arendr S¥esh&dehbomihenty dMttdid uiiwsht {Shep S103)
The reproduction neans 101 outputs the data 30 reproduced at the first

reproducti @i gaReed g the etk 0g PG PEh TB2AS 184 id%y ah WHAMP18®eNSa On the
basis of the’instruction fromthe output destination judgi ng neans 105.
(St epa&2Ql) PRt i Ep e $PE8da 688F89hgmeans @6 rd 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 TO 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



j udges whether or not data reproduction should be perfornmed after the disk
100 i s exchanged. That is, it judges whether or not it is the first data
reproduction performed after the reproduction speed control neans 106
‘receives a signal indicating that the disk 100 is exchanged, which signal
is outputted fromthe recordi ng nedi uhY exchange detecting neans 202. \Wen
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
perfornmed after the disk 100 is exchanged, the process goes to Step S105.
(Step S104) The reproduction speed control nmeans 106 judges whether it is
af t er argbroducin ophas ehboflimentrepr cdusctnipt speedibl bhet giWsentiaking not
after reproduction at the first speed, the process goes to Step S105, and
when id dislaftygse repecoddihgomedtiutmhe sfuatstasspeat) ¢hea ptbDeRgsagoan to Step
S106. The reproduction speed control neans 106 stores whether or not the
di sk EH}ansl ¢ epf calucedoati ihhemedistn.r epr oducti on speed before the data to
be reproduced. (Step S105) The reproduction speed control neans 106
control s theidgeps oducsi anbreaks di@hram asl Ius vrept Digicent bgarlple of3% on the
di sk 100 at a second reproduction speed. The second reproduction speed is

gener aldta ardpuddidt {61 apparhensspeedridimfala tieprpdusti enbagpaeattus can
realize. However, in the case of using a disk of the CD-ROM standard, there

are daffa tayipeLEROr ifPEREELRNG | nformation (ECC) for program and dat a,
and data in a format having no error correcting information. Wen the

latter datampreid@rderleado HeRbRECH Gedor FiHPhERBuReHhOWABEEhatata
reproduction speed | ower than the maxi mum reproducti on speed the data

repr oGucd i)l ARed At #8cRafsl 8al bpRidan WidaH, (P ndQyers-6ptiahil btiwkQf the
data from bei ng reduced. (Step SI06) The reproduction speed control neans

106 coit rPlgs dis: {2Pg PElCt AR BRART al Rk 3K PR AL FEMPGEge the data on the
disk 100 at a third reproduction speed. The third reproduction speed is

hi gher.dhah dhecdi1vtof eRpRdHERLON $ReqthaNd ﬂlfé"ﬁiaﬁi‘afe%Pdeﬁ@EQBﬂ
reproduction speed.” (Step S107) “The reproduction neans 101 outputs the

repro HAata é@céP&iRéOES,SEg@g £IR3RS ehibd Dhdte é)fils{ﬁeo rkBgpinstruction

fromt out put destination judgi ng neans 105. Control of the reproduction

speed i%érmaf%égﬂb’%g%gé‘a?g?rggrlagégg%o‘herﬂéyﬂ?dl &V, Cgaaghegoihﬁeghgk

rotation spee cor at a constant angular velocity

(hereinaft ef ’%%ﬂféifqggﬂegﬁs" ¢0Y) a9 taﬁf%fd”%%&@%@?ﬁéi gally or

spirally ‘on t by "changi ng t he repr tron I'inear speed or

voloci ty (RePerieRTaReer tPE neahE 108 HE Yi yiied of FrREERIb. Ao

vel ocity (herei erre

Conce@fﬂ(Egd&6&¥a§fgﬁaé£¥c8QtEh%ndh§§o¥0%orrecting 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



As descri bed above, according to the data reproduction apparatus and the
data reproduction nmethod of the second enbodi nent, in the case where
reproduction of the data of the CD-ROM standard or the |ike, which data are
“tenporarily stored in the processing unit 103, is perfornmed after
reproduction of the disk at the first!$eproduction speed, the reproduction
_is perfornmed 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
consunpti on and heat generation are reduced and the tine required for

swi t cHiRE tife RadR otRicEPBndapaed ePE OGN aRPAGHPEFed With the case
where the reproduction speed is swi tched between the first reproduction
speed and tHe REPRES Epd olBaRFoAOSpEas. A MenY i E SHe¥r&Rgt Ehe @REA the
audi o data of the CD- DA standard or the |like are reproduced, power
consumsnred Rl Hent tigeneeprpencagni mednsorl Gwi temprrahelylashores
reproduction speed to the first reproduction speed are reduced, and the
time ridauidedch frepseditcednhyt hber spprddeidtarers peshs sl ¢ kdirethe Fuenhey,
according to the data reproduction apparatus and the data reproduction

met hocinof perf saroml pnbods seas, reled rielde addtexr ofepied G ROM Byahbear d or
the like, which are tenporarily 33 stored in the processing neans 103,
ar e r eEpotuoedt it eanedahe H03kis0€ndedexclTdrged;oddrs daerfoepeddbgt tbr i s
performed at the highest second reproduction speed even after data

r epr ogureiaess irap mossems pe0 3 oispdfatr elkamplrest treeprostucte ol ppeedssTher ef or e,
t he hi ghest second reproduction speed can be used when the data of the

CD- ROdxsicartdiarmd, p wdg cdm awlee h etther aeially dattar ek d ra tprogrramwessr ng nmeans 103,
are reproduced first after disk exchange, whereby the performance of the
dri ve eg@rurg ienhaoe o rdaes scubar by, dietonpe «3as & hhereadndyt 4 hehdat ahef the
CD- ROM st andard, which are tenporarily stored in the processing unit 103,
are repreduaes ’&fnpred ded diakalO0 i s exchanged, di sk reproduction can

al ways be perfornmed at the highest second reproduction speed. (Enbodi nent
3) Next, aTdhal addEiy oshehh®mapnar abyus sakeh e tdaila y ejuogktet ¢ opheet hod
according to a third enbodi nent of the present invention will be described
Wi th repeicieed addgireést® #ntobaudie sdhaae)stiddenitp@ss tthseadeaseri bed
in the second enbodi nent are denoted by the same reference nunerals, and
descrislgn@n st.nereof will be omtted. The data reproduction apparatus or
data reproduction nmethod according to the second enbodi nent of the present

i nvention jwdaes tatnider i £9f oOdrpbiMehiedUREEOfpt it aili @i gahacef the
CD-DA standard or the like is | ow when the audi o data of the CD-DA standard

or thepld kataiegyecsesnesdbpakh¥us h3dienvwnted i ipusbegutare not
reproduced by theé reproduction neans for a predeterm ned period of tineg,

and t heneal ier, RerdPrabepeprRdEati ognat pds@nit it fveodieti omspeed that
is higher than the third reproduction speed and | ower than the second

repr ogleGkirgl teREQh s . Cexhpi Batandebirottictiid efp A atlte, tdiEH as
reproducti on speed, when the data of the CD ROM standard are reproduced.

Fi gurgne nhavany ack H&I &M bht URERALI BAdaRheX AN Fr e Si@cing
reproduction apparatus according to the third enbodi ment of the présent
I nvenyiigeo Watld I e Ldifp f88a" 88" PEHG! AQN iRPRAIAIHS RELHE dbfg 1O
output 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



the invention conprises the reproduction neans 101, the control neans 102,
t he processing neans 103, the audi o output neans 104, the recordi ng nedi um
novi ng neans 201, and the recordi ng nmedi um exchange detecting nmeans 202.
“The control neans 102 is provided with, in addition to the out put
destination judgi ng neans 105 and thelPeproducti on speed control means 106,
.a timer nmeans 301 which outputs a notification signal for notifying the
reproduction speed control neans 106 that the reproduction neans 101 has
not outputted the reproduced data to the audi o output nmeans 104 as an

out put means for a predeterm ned period of tine. Figure 6 is a flow chart
i1l ustperfoagmaddhyacaepr paudt iion fieduicrl exkeueadhbytepeodatder ei@teduct i on
apparatus according to the third enbodi nent of the invention. 35

Her ei ne¢preduatdencmephirdn agidodrdiagitertlod fhesbpemnbodémepsdr f or med by each
part in figure 5 in each step of the data reproduction nmethod according to
t he t hittuehbatedenn flibuser &t.ed in figure 6. (Step 5101) The out put
destination judgi ng means 105 judges whether data to be reproduced by the
reproducti opstrepns100) Theuloch tipm toutgutt iredt ion t fredgingemeang rm@dns 103 or

t he audi o out put neans 104 as an output neans, on the basis of the contents
of thejudgastwhbeheepthdudata Spedid imptyduded eyatheerepredulcdieodata to
be reproduced are nusic data of the CD-DA standard which are to be
sequenhéshs ylcongroted dedoatputitert], td Nehé usidOgs sEAGSMEAhs) udgesrt hat the
data are to be outputted to the audi o output neans 104 as an output neans.
When ttige dati@idooheptepmeduneed oar asdaim aftpie fEaROM shander hasséch fas
program data, which are to be tenporarily stored in the processing neans
103, ttige | toigt 8gt8EAASthRS datdges Hwirdgwodieded ar especheieatipyt,t bt o the
processi ng nmeans 103. Wen the out put destination judging neans 105 judges

to out@rdmphe, dphant ehbedaenr @dugrd repriditudedi Hrounpsticmaata b3 tae an
out put means, the process goes to Step S102. On the ot her hand, when the

out putclesd | #es4h@ariuddi REeMaRS,10Mmildaes oo OpE PsbghiBatdahayt o be
reproduced to the processing neans 103, the process goes to Stép S201.

(Step FPgerdos ARAT 8dYpLILRBASPREE (‘jQiniq{c{ TRadss 1065 C%BBE;@ES th3& the

reproduction neans 101 so as to reproduce the data 3G on the disk 100 at

a firsdatepspaucsdi pa spepdetile thi e rRRIIUSEE 90t SRESHsI elkudas aa case
where reproduction is perforned at the same speed as an audi o data

reprodiet p @ ROLLS. t highehS tRke @RSl ek Bedvastandatd ghthhe rditgle 100,
or a case where data reproduction is perforned at a speed higher than the

pr edet@s IRAwds £ SRALLYC! EQBRSREEHroWiehh ¢hlteh | @ pdlChEanchsSpRer formed at a
speed hi gher than the predeterm ned reproduction speed, the data on the

di sk 100w, £ Pay€oPegN i hektle %rr%c%ts%{i"rﬁ e Bh UL 6 87 EHésg,ﬁ@%Cin%y the

reproduction neahs 101, and are Sequentially sent to fhe audi o output neans

104 at ex.m d I repr. i i rigd t. Thus,
even éﬁﬁ%:ﬁ?ﬁe%g%ﬁﬁgt?gﬁenggggafg%yfgﬁgggggﬁ%faggggﬁggai%gasggle of data

r eadi r factor such as vibrations or defects on the disk
{k%&’cﬂ&at% Pnc?”m&%&g P83 .

100, stored in"the buffer can be continuously sent to the audio

out put ”Eagr?nelrﬁ"‘th)é‘hc?ﬁ@f?b{tt A8 sRYRhALY HR LA R Fr P Y SRE €do 5T 9IHBEEN Yo
I nterrupted.
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



(Step S103) The reproduction neans 101 outputs the data reproduced at the
first reproduction speed to the audi o output means 104 as an out put neans,
on the basis of the instruction fromthe output destination judgi ng nmeans
105. (Step S201) The reproduction speed control neans 106 judges whet her or
not data reproduction should be perfof®ed after the disk 100 i s exchanged.

.That is, it judges whether or not it is the first data reproduction

performed after the 37 reproduction speed control nmeans 106 receives a
signal indicating that the disk 100 is exchanged, which signal is outputted
fromthe recordi ng nedi um exchange detecting neans 202. Wien it is not data
repr oductilm pesk ol dRdabf aefirké gieprorowtiiorexapesded, the process goes to
Step S104, and when it is judged as data reproduction perforned after the
di sk 100 i STlexchingedrephedprbdess spees tinGiudrs1d5cas St €pese0d4) The
reproduction speed control neans 106 judges whether it is after

r epr ohepragctiomei$i psrfoepeddadt ithie spawsl speedtas enandipsdase after
reproduction at the first speed, the process goes to Step S105, and when it
i s af teprejuodien i speatd thetf issprededdrninedrigeesise gpeantoerst of $3E@1.
The reproduction speed control neans 106 stores whether or not the disk 100
i s repricduckld atot he ¢aset whepeodadia arepapebct thisfor s t per larmetio albe a
reproduced. (Step S105) The reproduction speed control neans 106 controls

t he r eypesslidiigitenealisn 10hespradete rindpreat ucp tdductai én ospebd . di wheh00 at a
second reproduction speed. The second reproduction speed is generally a
maxi maavLprashtwdicobioness pbefdamad epr edupdal Rppleeat uhanasheeal i ze.
However, in the case of using a disk of the CD-ROM standard, there are data
havi ngprefdeiepinedt r @groafiotivni epeedCOtHordgrpgsmnmlagddgdaka) oand data in
a format having no error correcting information. Wen the latter data are
to be wigath havd8 &P 0ge&l i, OAres stereid MBS P Of & dnétho Ay I poEBEEEEkIdON
speed | ower than the nmaxi num reproduction speed the data reproduction

appar gy Helnr s duet ion AEARE 101Qr eveNlareldapiént YaDiyt bendata them
bei ng reduced. (Step S301) The reproduction speed control neans 106 judges
whet hefuddilo MAitpit NBELhyes0a Het af bedldederaiigiad dpeda | hehérapy neans 301,
whi ch signal notifies that the reproduction neans 101 has not outputted the

reprodugAd H@id® idecardieqoglipyt maRs A MSydh OthdUtepRaAtctebna
predeterm ned period of time. That is, it judges whether or not it is after

the nefdfriscald PN shgdehr Uy PHEEBRET ARcPRDISRIf TaRs B0ddifigr aeel ved.
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 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 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



When it is after the notification signal outputted fromthe tinmer neans 301
is received, the process goes to Step S302, and, when it is not after the
notification signal outputted fromthe timer nmeans 301 is received, the
process goes to Step S106. (Step S302) The reproducti on speed control neans
106 controls the reproduction nmeans 181 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 | ower than the second reproduction
speed. (Step S106) The reproduction speed control nmeans 106 controls the
reproduction nmeans 101 sqg as to reproduce the data on the disk 100 at a
third teprbEeEt FERrSPEEFion adg thi FHiFH FRPPBdutPPORTEFEES %G difer t han
the first reproduction speed and | ower than the second reproduction speed.
(Step $1OF)STHE. r eBhedueProsusdain | Taeedit poRErehempapfod (e tPHEE to t he
processi ng nmeans 103 on the basis of the instruction fromthe output
dest i meiébheirudyi ngtnshes digk 1t repredecedppbdtibei ddrsfeed by the
reproduction neans 101 is performed by changing the disk rotation speed
when de¢pradectéonr dpeedt befoursttde dabal be el seprodgredei naft er,
referred to as "CAV') on tracks formed concentrically or spirally on the
di sk 100, otsbgpchangi)nFhehe apsprdducionnspeéadarospeed meanise ]dlgs/k rotation
speed when data are recorded at a constant |inear velocity (hereinafter,
ref erreontoods tHBeVikpooducacion frramsl toOhcent ascabl yeprosipicealtihe glattde
di sk 100. As described above, according to the data reproduction apparatus
and t hendeha depkodoot aan ametdvachdfrégeodect dopnbpdedent, in the case where
reproduction of the data of the CD-ROM standard or the |ike, which data are
tenporaril yrTheosedond tregrducasiomgspeed 18€3generpeifyoamee xafrtur
reproduction of the disk at the first reproduction speed, the reproduction
i's perfeprsdubeiont speedhitglesiatseaonsirs@peollont appaspeas loan atedleze hird
reproduction speed. Thus, the reproduction speed is switched between the
first nepevdust iantspeedsandf has i ral dEpk odficthencepae, sweardend pover
consunption and heat generation are reduced and the tine required for
swi tchiReréhgre 48taepaoduet icrr@passkisct edycedfosmnatappar@tay tfodt he case
where the reproduction speed is switched between the first reproduction
speed ppdgthR 58608HtaEPEAAUAHAN BPeedfolmatdBaliag, nbhereairt er, when the
audi o data of the CD-DA standard

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.



or the like are reproduced, power consunption and heat generation required
for switching the data reproduction speed to the first reproduction speed
are reduced, and the tine required for switching the reproduction speed is
reduced. Further, according to the data reproduction apparatus and the data
reproduction method of the third enbodd ment, when the reproducti on nmeans
101 does not reproduce the audio data of the CD-DA standard or the |iKke,
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 reproduced at the
first repréfudiioh Ghedie reproduciagn: s@esst thyr ththareRFRAWAEACBf t he

CD- ROM st andard, which are tenporarily stored in the processing nmeans 1083,
are remaodudddl afs eper fermed abynchhagdingk tihe degthodirsteatt en t freefr yhen
reproduction speed, reproduction is perfornmed at the fourth reproduction
speed datst eate ofeadiededi atl a ependbentonngpdad; vehlaralyy t heepeinatfhfiice of
the drive can be enhanced. Further, when the fourth reproduction speed is
appr oxiefetraled dopuads t'0CAWE) senohdacépr douaateidors otk r 1¢@l per #6r mance of
the drive can be further enhanced. Particularly, 91 in the case where

| i ke, swhircil lar eort octhardl gk r £p0 pdacedy chasesiman iheregseodactignneeded.
VWhile in this the audio data of the CD DA standard or the be sequentially
conventigkaand preduit ethe ad Eskwrbthicignofs pideal aprrodiect a oarspeedprdiedch in
power consunption or heat generation, is third enbodi nent whether the disk
100 i stexchangathif Nhteas espboyeg ahexedeiasfrtamantedérpedf bomang control
of the reproduction speed of the disk 100, control of the reproduction
speed “ef.whe ofi st ddOs nByrhed pechoened iaeaqydicyg dmi wal yy whet hee thek
reproduction speed control neans 106 receives the notification signal or
not, wggout performng control of the reproduction speed of the disk 100
according to whether the disk 100 is exchanged or not. (Enbodi nent 4) A
data reprodusit Ont P pepétalbiendos dakadatRr admicduciémodpparathsurth
enbodi ment of the present invention perforns reproduction at a fourth

repr odideld QL ripaas thatrisshi ehpbdihentt g thid pregumweducavent spaediand

| ower than the second reproduction speed, instead of the third reproduction
speedd iddis ORse WM& epf heas8PhEBBEHIIARYy MRANh&aesnd®topeabeam dat a
reproduction for a predetermi ned period of tine after audio data of the

CD- DA G (e FekerabhgmakTubQ be sequentially converted and
outputted are reproduced and, fthereafter, data of the CD-ROM standard or

the Iike Whjfdh 81} eiPP% a6 £ ¥hat ebegoM sithid dH1RF efisé NBe FBRAEA 168 ahe

r epr oduced Vv
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



42 first. That is, the data reproduction speed is increased to enhance the
perfornmance of the drive when the frequency of change in the reproduction
speed, which causes an increase in power consunption or heat generation in
"the data reproduction apparatus, is |ow. Although the data reproduction
apparatus and the data reproduction K8t hod according to the fourth

.enbodi ment are fundamental ly identical to those of the third enbodi nent,

t hose of the fourth enbodinment are different fromthose of the third

enbodi ment only in that the tinmer neans 301 of the third enbodi nent outputs
a notification signal for notifying the reproductign speed contral ans
106 thhe instruptagucirom M%§L1mu%a%e%‘6§néﬁﬂaatﬂédgtlﬁg F‘lﬁ?rrb%dc%%!a dat a
to the processing neans 103 and the audi o output neans 104 as an out put
means, forNexgredbesr ended Jutivodata t9fethaceBrAfngtesdard &%
reproduction apparatus and the data reproduction nmethod of the fourth
enbodreeardefnonh&heasd skhdrld + e TedgoBeeti of ARaRYLEYEs ARHE YA ™ dat a
reproduction for a predeterm ned period of tine after audio data of the

CD- DAo§t bhdardpopduieed idad anhicHper EoxmedebyefhenPiibiyy EHftertE L 2hd
outputted are reproduced, and thereafter, data of the CD-ROM standard which
are tenpoiagi mpasisorldd i mrchearprireteialylapafior103taus tids ddifted first,
the reproduction is perforned at the fourth reproduction speed instead of

t he thepdodepedddettiaortos gded, awhio eyt phie peansr AlAc@sofan KaItHYve can be
enhanced. 93 Further, when the fourth reproduction speed is increased
unti | méanbedsnes tamptrted nat alhe exppiodhet senomdanepddduarnidortspeed, the
performance of the drive can be further enhanced. Particularly, in the case
wher erépeoduditdotiatspeaid tdumtGd DAnsamndad 6. whitbke aeprodusds iseyuEpeeadl |y
converted and outputted are hardly reproduced, sw tching of the

repr odoftiron spaed, chitalvleauses aeproduetieni mepaserd Odorssurgs itoh or heat
generation, is hardly needed. Wiile in this fourth enbodi mrent whether the
di sk peofbemexepanged tiomaif ishenplioketiobsaa taeefiinssntr agr giudbiomnng
control of the reproduction speed of the disk 100, control of the

repr oggetiiontspead timdshemittke 198s hmyo bether fasted cadoor dirgn tthenl y

whet her the reproduction speed control neans 106 receives the notification
si gnabu@pulotestiindaorpejddf nqoneans r bb50f The reprodicttion spewms of the
di sk 100 according to whether the disk 100 is exchanged or not. Wile the
data E@@red'ﬁ,gﬂhit%n tdRP AP risBicddrdaeproduchagadaie oypputeassahsigl okdi uns
are described in the respective enbodi nents of the invention, the present

i nveng50fni Sudlps® #RRINS ald o idifgt for eReodHstiras tapparfatas eshé coutput
reproduci ng recodi ng nedi uns using other recordi ng nethods, for exanple, a
di gi t gbsaydhe ibargudiidianddke. 10¥Mil e in the above-described enbodi ments
data which are to be read at a high speed and tenporarily stored, such as

usual proggamcdatherfithestaitsd oh the PPORERSEREndAIrd HYH afhé heudhs a
data of the CD-DA standard are mixedly 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 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



r 49 reproduction apparatus, data read at a high speed, such as program
data, may be transmitted to a host conputer or the |ike outside the data
reproduction apparatus to be processed by the host conputer. Further, the
sane effects as those described in the respective enbodi nents can al so be
achi eved by reproducing, using a dat &4 eproduction system a recording
,medi um on which a programfor inplenenting a data reproducti on nethod
described in any of the enbodinents is recorded, i.e., by reading and
executing the programstored in the recording nmedium using a main
processing unit such as a CPU in the data reproduction system As a

r ecor @uguiddingntdie iieRredmeedr dgtantes thee Prosessingt aneams bk0énpfoyed a
fl oppy disk, a hard disk, an optical disk, a nmagnetic disk, a _
magnetutpptitesl tdi sihe ar g KRGt dorapeenisc 10dpanda thencrereeduchion

non-vol atile nmenory card, a ROM or the |ike. APPLICABILITY IN I NDUSTRY As
descr spegdalvond rad degans ebd 0ducThenregppadaictd cand peathtconepe bduneansn

met hod as well as a data reproduci ng program recordi ng nedi um according to
t he pres¢mp lisnvdre imeprrducticordméansbéidig senplsoyted perfoxat a repr oduct i on
apparatus which reproduces data of different standards. i a. 45 CLAIMS 1.
A dat aepepduchidtdrorn ppes ad sk cbiPr asi ihe £aseprsethoatd arepeadigc £ don
reproduci ng a recordi ng nedium on which data are recorded, and outputting
t he dapeedabon edst baEiouputhaeanstiartdonpfirtormghenputteat a whil e
sequentially converting the input data into a formof such as an audio

Si gnabest iaatiiden Ridgialg the@ansah0be oThputriepdddudthieoutsine; 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



a processing neans for tenporarily storing the data reproduced by the
reproducti on neans, and processing the data as required after the
reproduction of the recording nmediumis ended; an output destination
judgi ng nmeans for judging whether the data to be reproduced by the
reproducti on nmeans shoul d be outputteﬁito t he out put neans or the
.processi ng neans; and a reproduction speed control neans for controlling
t he reproduction neans so as to reproduce the recording nmediumat a first
reproducti on speed when the output destination judgi ng means judges that
the data in the recording nedjum,are to he outputted to the output neans,
cont r PE8Ty A ettt Pbnthitandsssugd 13 fgndte PhePYecor di ng nedi um
at a second reproduction speed higher than the first reproduction speed
when 46 tdnafkoHeMITHRT orﬂejinagﬂﬂé-rre%@qnﬂargestft%aﬁe@lﬁéd‘aﬁwonnmﬁﬁas
recording nmediumare to be outputted to the processing ~3 r 46 means
exceptl 0df et RiHes ridpe orRRX PBNC RdsdBéan teertther el QWePyt rBeapg&plB4uct i on
speed, and controlling the reproduction neans so as to reproduce the
r ecor disn@meditpitatmeanshi agceepinduse dhesspastnuntiion frghekhenhautpré
first reproduction speed and | ower than the second reproduction speed when
t he odegsttinddsiamaivaningdgeagsndfAs j udges that the data in the recording
medium are to be outputted to the processing neans after the reproduction
has been pdnf dthedage twikkeférther dptadodt itdre JIeRDM Standard aspr oducti on
apparatus as defined in Claim1, wherein the third reproduction speed is
appr oxiepatcslucestjrejaio dfleefi the abpreduentdonspbeaid dadatafr €peoducti on
apparatus as defined in Claiml or 2 further conprising: a recording nmedi um
novi ng DN s faordd mt sedrergrépreodeceddi nheneditymt rdes tapaoidoni Hhdgshgte in
t he reproducti on appar at us,

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
destination 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



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;
wherein the reproduction speed control means controls the reproduction
means so as to reproduce the recordi #f medi um at 47 the second
_reproduction speed when the output destination judgi ng neans judges that
the data in the recording nediumare to be outputted to the processing
means after the recordi ng nedi um exchange detecting nmeans detects exchange
of the recording nedium 4, A data reproduction apparatus as defined in any
of O atnkhe hd A asl IRGORGPPPEPRBCL 40P fRLEGhiUY Gt JDHUERITY a
notification signal which notifies that the reproduction neans has not

out putepd odne triegr sred- dafus o Ehe bePPRHUREdeR FREehelHroeesshad neans

for a predeterm ned period of tine; wherein the reproduction speed control
meansbetween $heng€irst 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 are
reproduced, power consumption and heat generation required for
switching the data reproduction speed to the first reproduction
speed 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.
Particularly, 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



reproduction means so as to reproduce the recording nediumat a fourth
reproduction speed that is higher than the third reproduction speed and

| ower than the second reproduction speed when the output destination
*judgi ng means judges that the data in the recording nmediumare to be
outputted to the processing neans aft&r the notification signal outputted
fromthe tinmer unit 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 reproducti on neans
has not outputted the 48 reproduced data to the output nmeans and the
pr ocessitmpdrean fdinq@ o eadesecandeempediioendf afi mdie wheesemtt he
reproduction speed control nmeans controls the reproduction neans so as to
r epr odusernther ecdrdilveg deslicunbat a@itbunref eremosdust i Higepesd3tand #s

hi gher than the third reproduction speed and | ower than the second

r epr odwet isaimes peatk hhieneh e ast phbsdedeiscatibed jiiddgihe frieests j udges t hat
the data in the recording nediumare to be outputted to the processing
means egfdoRlintditc ntd fdembtoa Bygbak euineutresd dfarme thaméfaks, uand is
received. 6. A data reproduction apparatus as defined in Claim4 or 5,

wher eige sidia groist e K@peodugii onbepesd ticedappr oxi matel y equal to the second
reproduction speed. 7. A data reproduction apparatus as defined in any of

Caims 1 tore e etdproduatilbakappatratalise aer aitediata argpnsdastiangul ar
velocity on tracks fornmed concentrically or spirally,
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



and the reproduction speed is swtched by changing the disk rotation speed.
8., A data reproducing device as defined in any of Clains 1 to 6, wherein,
on a disk, data are recorded at a constant |i near 49 vel ocity on tracks
“fornmed concentrically or spirally, and the reproduction speed is swtched
by changi ng the reproduction |inear sp®ed or the disk rotation speed. 9. A
,data reproduction nethod conprising: a reproducing step of reproducing a
recordi ng medi um on 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 video
si gnalthaffatthearrasordiipathediy® mpging means 201 ejects and relocates

the disk, and outputs a signal indicating that the disk 100 has
been exchanged, to the reproduction speed control means 106 in
the control means 102.

Figure 4 is a flow chart illustrating a data reproduction
method executed by the data reproduction apparatus according to
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 the second embodiment
illustrated in figure 4.

(Step S101) 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 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



outside; a processing step of tenporarily storing the data reproduced in
the reproduction step, and processing the data as required after the
reproduction of the recording nmediumis ended; an output destination

j udgi ng step of judging whether the data to be reproduced in the
reproduction step should be outputted@d o the output step or the processing
step; and a reproduction speed control step of controlling the reproduction
step so as to reproduce the recording nmediumat a first reproduction speed
when the output destination judging step judges that the data in the
recording nmediumare to be outputted to the output step, controlling the

r epr odutpitbntbeegad@ d the rrgpuatieeed heor ther diuddomeditipatames rse cldhl
reproduction speed higher than the first reproduction speed 50 when the
out puds dest Prapudn meadg ng et gréerigesgobat toh8teapt 8102 .t h®mr ddwr di ng
medium are to be outputted to the processing step except after the

repr ootthérohahds whem pdrd arugmhatdesteifat sonr gpdgdngt meanspdddd, and
controlling the reproduction step so as to reproduce the recordi ng nedi um
at a fbhdgdsr epr odupuitortsperatd had bes heghedutbdntbhehid patodesiotyct i on
speed and | ower than the second reproduction speed when the out put

destimeahenijpedgoithg $hrewdssdapsed had $bepdapalin the recordi ng medium are
to be outputted to the processing step after the reproducti on has been

perfornmed abtkhesflionst Tepnaidd it speesiped. cdndiaba memedudté on net hod
as defined in CQaim9 further conprising: a recording nmedi um novi ng step of

| ocatéhgtibesr eger depd oA UiBH Meanepl OTusbbhe $batre pirddldee i Udt o
apparatus, and
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



ej ecting the recording nediumfromthe reproduction apparatus; and a
recordi,ng medi um exchange detecting step of detecting that the recording
mediumis ejected and relocated in the recordi ng nedi um novi ng step;
wherein the reproduction speed control step controls the reproduction step
so as to reproduce the recording medidfn at the second reproduction speed
when the out put destination judging step judges that the data in the
recording mediumare to be outputted to the processing step after the
recordi ng 51 nmedi um exchange detecting step detects exchange of the
recording nmedium 11. A data reproduction nmethod as defined in Claim9 or
10 fumersoduigst i &k ngheaf iraer repredust iom pragdhdg@ woei audaei ontpugnal
which notifies that the reproduction step has not outputted the reproduced
dat a meanse 4 e 3 epubpdtt heapsocedsithe $taspls ¥ f atlpe eties erurhédnperi od
of tinme;
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
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 S105.
(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
is after reproduction at the first speed, the process goes to
Step S106. 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



wherein the reproduction speed control step controls the reproduction step
so as to reproduce the recording nediumat a fourth reproduction 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 mediumare to b&loutputted to the processing step
.after the notification signal outputted fromthe tinmer unit is received.
12. A data reproduction nethod as defined in aim9 or 10 further
conprising: a timer unit for outputting a notification signal which
notifies that the re&roduction step has not outputted the reproduced data
to themodhutdsilepl @hdatha peeeadsireprodals Finn spredet er mi ned peri od of
time; wherein the reproduction speed control step controls the 52
repr oduct i dihstsgrend asepsoduptoducepeed riec arati ewp eyli anmax imufourt h
reproduction speed that is higher than the third reproduction speed and
| ower nepredunt sut otpleeeptbdudaiten repaodudiaion prar pes desni naelame.
judging step judges that the data in the recording nediumare to be
out putftcetbuar t hin prlve esasagost epiabt er dilsk mdt itfie 2D-eROMi ghahdautput t ed
fromthe timer unit is received. 13. A recording nediumcontaining a
pr ogr ahedmr aneecdatiaghav ingaereprodoctrent imet hiodf asnaleiomedeECaA) Ctarm 9
wherein the program conprises: a reproducing step of reproducing a
recor ¢hrogyreadiamd adata, 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.
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



whi ch 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 video signal that can be outputted
to the outside; a processing step of tenporarily storing the data
reproduced in the reproduction step, 3&hd processing the data as required
.after the reproduction of the recording nediumis ended; an out put
destination judging step of judging whether the data to be reproduced in
the reproduction step should be outputted to the output step or the
processi ng step; and a reproduction speed control step of controlling the
5 : 3 méprodwaisitemtstleineay aselecieyr fbareinhd teaconifeymaetiitonas a first
reproducti on speed when the output destination judging step judges that the
dat a aLVHe mecddiaks niedimed acentcenbeioaflpyt bed spandle yourputhetépsk
controlling the reproduction step so as to reproduce the recordi ng nedi um
at a seoond reproduction speed higher than the first reproduction speed
when the output destination judging step judges that the data in the
recordi ng medidenaribdd disowelf puttetddingt he phecestiangadmplexceph after

t he reproduction has been perforned at the first reproduction speed, and

cont raEbiamgttuhte areprBicid 1 B¢ e Podec8sohomeepoadwre dHe sasemdi ng medi um
at a third reproduction speed that is higher than the first reproduction

speedemBedligeait t Han die saconshéeeer @dﬁgbaqats_@exed)ﬂ\mfe tder HUS PUthe
destination judging step judges that the data in the recording nediumare
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performed at the first reproduction speed.
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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 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. In
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 speed 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
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! .stored ?; 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 sequentially
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converted and outputted, ‘are not reproduced by the reproduction
means for a predetermined period of time, and thereafter,
performs reproduction at a fourth reproduction speed that is
higher than the third reproduction speed and lower than the
second reproduction speed under certain conditions, instead of
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
control 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.

Fiqgure 6 is a flow chart illustrating a data reproduction

method executed by the data reproduction apparatus according to

the third embodiment of the invention.
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performed by each part in figure 5 in each step of the data
reproduction method according to the third embodiment
illustrated in figure 6.
(Step S101) 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 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 S201.
(Step S102) The reproduction speed control means 106

controls the reproduction means 101 so as to reproduce the data
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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 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
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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 S105.

(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
is after reproduction at the first speed, the process goes to
Step S301. 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,
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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 S301) The reproduction speed control means 106
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 output 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.
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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
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
apparatus 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 first reproduction speed and the third

reproduction speed, whereby power consumption and heat

generation are reduced and the time required for switching the
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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 speed 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 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 outputted, 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,



"10%&' () - nkgkkRo6pqqgqq}[ M?10 10 10 10 !'$10% & ()-31!$10%
, & ()-311$10% h h& ()-31%$10% ~& ()-31 10% h& ()-qg"grrrtu}”~<mM?10 10
1,$10% /& ()-'!,$10% & ()-'!!1$10%& ()-!$10% /& ()-P$10%K& ()-10% & () - uOvvvv
"vvxiy~\:0 10 !'s$10% h h& ()-!s$10% h h& ()-10% h& ()- 10/ 10/
10/, $10% & ()-'!!,$10% /& ()-'1iyy0| 42| 3|6|u||~ @ 10
L &I0%& () - #10%Z& () - F10%&Z& ()- 10 h 10 h 10 h%$10%
h& ()-:1s$109%& ()-| CydE:/ 10Z 10Z29109%Z& ()- 7
"109%Z& ()-510%Z& ()-)$10%& ()-@y 10%Z& ()- $10%& ()- K'uS4/
in the case where the audio data of the CD-DA standard or the
like, which are to be sequentially converted and outputted, are
hardly reproduced, switching of the reproduction speed, which
causes an increase in power consumption or heat generation, is
hardly needed.

While in this third 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.

(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
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first. That is, the data reproduction speed is increased to
enhance the performance of the drive when the frequency of
change in the reproduction speed, which causes an increase in
power consumption or heat generation in the data reproduction
apparatus, is low.

Although the data reproduction apparatus and the data
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 predetermined 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.
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Further, when the fourth reproduction speed is increased
until it becomes approximately equal the second reproduction
speed, the performance of the drive can be further enhanced.
Particularly, in the case where the audio data of the CD-DA
standard which are to be sequentially converted and outputted
are hardly reproduced, switching 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 described in the respective
embodiments of the invention, the present invention is also
applicable to data reproduction apparatuses for reproducing
recoding mediums 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
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reproduction apparatus, data read at a high speed, such as
program data, may be transmitted to a host computer or the like
outside the data reproduction apparatus to be processed by the
host computer.

Further, the same effects as those described in 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.

APPLICABILITY IN INDUSTRY

As described above, a data reproduction apparatus and a
data reproduction 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.
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CLAIMS

1. A data reproduction apparatus comprising:

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 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

13
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means except after the reproduction has been performed at the
first reproduction speed, and controlling the reproduction
means 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 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 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
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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.

4. 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
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 outputted 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
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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 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
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velocity on tracks formed concentrically or spirally, and the
reproduction speed is switched by changing the reproduction

linear speed or the disk rotation speed.

9. A data reproduction method comprising:

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
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
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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.

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 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 judges that the data in the recording medium are

to be outputted to the processing step after the recording
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medium exchange detecting step detects exchange of the

recording medium.

11. 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
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
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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.

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 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
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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
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.



