- e3eql I'"hcoRE6q6l qTgcp F -1 DESCRI PTI ON DI SK PLAYBACK DEVI CE AND @I§mv
PLAYBACK, METHOD Techni cal Field ~ 5 MAY 2003 The present invention ag@B
to a di sk playback device for playing bakk information recorded on a disk
such as a CD-ROM and, nore particularly, to control over a rotation speed
of a disk. Background Art In recent years, the playback speed of the disk
pl ayback device such as a CD- ROM devi ce has been kept on increasing and,
with this speeding-up, the disk rotation speed has al so been kept on

i ncreasi ng. However, the increases DESFRéPEIQN rotation speed adversely
cause vibrations or noises in the drive. Mre particularly, in

medi a- exchangeabl eDEBKREMAYBACKcBEVIUE- IV BESKCBBAYBACKeMETR@D t here are
variations in mass eccentricities of nedia and the like, and accordingly
excessive vibrations or noises sonetines occur dependi ng on used nedi a.
Thus, in recent years, it is comon that when vibrations over a prescribed
| evel occ@echrmieain¥imla rotati on speed of a disk is automatically reduced
by a nethod in which a vibration sensor is nmounted on a drive or vibrations
are detected fraheapsesenteinvensignalelaitdsheol a kbisk peagbuckedeciog fde

vi brations. However, the vibrations and noi ses depend on users' senses,

-2 playing back information recorded on a disk such as a CD-ROM and,

more particularly, to control over a rotation speed of a disk.

(ﬁ Background Art

In recent years, the playback speed of the disk playback
device such as a CD-ROM device has been kept on increasing and,
with this speeding-up, the disk rotation speed has also been kept
on increasing.

However, the increases in the disk rotation speed adversely
cause vibrations or noises in the drive. More particularly, in
media-exchangeable CD-ROM devices, DVD-ROM devices or the like,
there are variations in mass eccentricities of media and the like,

(—’ and accordingly excessive vibrations or noises sometimes occur
depending on used media.

Thus, in recent years, it is common that when vibrations over
a prescribed level occur, the maximum rotation speed of a disk is
automatically reduced by a method in which a vibration sensor is
mounted on a drive or vibrations are detected from a servo error
signal or the like, thereby reducing the vibrations.

However, the vibrations and noises depend on users’ senses,
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0 5 MAY 2003 and the extents to which the users feel unpleasant differ
according to the use environnents, users ' individual differencdb5oMAYﬁwua
i ke. Further, there are certain variat@ss in a vibration sensor nounted
on a drive or a detection signal froma servo error signal for detecting
vitbrations, and the disk rotation speed is sonetinmes reduced though the
user actually feels the level trivial. Accordingly, as a device which
arbitrarily reduces the disk rotation speed in accordance with an operation
of a useranlicHeeeksenbplteawghith theluskerpl fydhakplensaatvdl £iex accoediagy t he
di sk rotation speed by performng a prescribed operation to a disk ejection
sw t ch whtohhesusétamstiabments;, dsgrse indivddm@ncd Bf farayees altl €he like.
Herei nafter, this conventional disk playback device 61 which reduces the

di sk rot apiptheppathels afe TedtHi eV ££1a0NoRIVinC viblrh tRe ndeskdob adutitidd
reference to figure 6. Figure 6 is a diagramfor explaining the

convent i ogal adigkve! aybachetlext e6n éibﬁaiiﬂH%ﬁ,§1séf¢@ré%¥6&rﬁﬁﬁﬁéﬂ Bdr
denotes a di sk playback device according to this prior art. Nuneral 12

I
denot es adQ@é&tEﬁngiﬁfaE‘@BﬁE, i AA4CENE R P&@é{% SpEaESts gé%ﬁélei,h%ge to

t he di sk playback™device 61 as we as receives een played

o aybatk oures et PR FaeGHREF, Aetn Rt re ey SRk A R n wni cn
various kinds O%ccoragﬁ\@l?f\hﬁé%a;ﬁ&éf HEH 2281920211y FERREELLIRNA MR CD

i s di sposed exchangea notes a or rotating the
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106 denotes an au neans
ejection switch which is attached to the device is commercially

adj ust | 19: 802 01bRUbpEN by ChePPoPifig & PPBLCEYbd ifre ARFTES £ s ke

available.

Hereinafter, this conventional disk playback device 61 which
reduces the disk rotation speed using a disk ejection switch will
be described with reference to figure 6.

Figure 6 is a diagram for explaining the conventional disk
playback device.

In figure 6, reference numeral 61 denotes a disk playback
device according to this prior art. Numeral 12 denotes a host
computer which issues a data playback request or the like to the
disk playback device 61 as well as receives data which has been
played back by the disk playback device 61.

Next, the structure of the disk playback device 61 will be
described.

Numeral 101 denotes a disk on which various kinds of



out putit'i ng. audi o data whi ch has been played back by the playback neans 104
as an audi o signal. Nuneral 107 denotes an interface neans, which g% MAY 2003
connected with the host conputer 12, for3receiving the data playbatk
request or the like fromthe host conputer 12 as well as outputting data
such as a program whi ch has been played back by the playback neans 104.
Nurmeral 1003 denotes a disk ejection neans for stopping the rotation of the
di sk 101 and ejecting the disk 101 fromthe disk playback device 61.

Nurer al 1dnflodmabien dati sic gjecorided ewndt whi¢hrisdimpasiad) exchaingsably .
operation which has been performed by a user. Nuneral 110 denotes a control
nmeans f orNumarabdllihdenetesat disk aomoanbor sothtiing tthes lipkadydiack Nonerad 61.
The control neans 110 includes a switch operation anal ysis neans 1001 for
anal yzi ngl 0edendted aoddiskt mnohonfdrt ineinky sdearjse €brodr $wi hg htHeé) @, s kvimotlorhas
been performed by the user, and outputting a disk ejection command or a

di sk rot al0pnaspaegredst ephinednestat bon spéed at iNumeraded ouodendta®Eans
1002 for controlling the rotation speed of the disk 101 on the basis of a

S, 05 WYa?EQBk-lﬂe&mFﬁﬁr Pliaginige babkothe hea B1bus k OREy ¥if Ahferdlatiion
means 1001. Next, control over the rotation speed of the disk 101 using

the convepht@RAich s« rekbayledlorienbcl skl1gn | | Med@SCT 0 H déno'tiedna ¥olstie

operates the disk ejection switch 1004, the switch operation anal ysis neans

1001 i ncl g8gero1 fid¥ea8§ast Shy @ﬁﬂﬁs\%&g Ry é€%ar aedﬂa%ﬁﬂanb?fa e rdissk
ejection swtch 1004 by the user. en the normal operation ( tTor exanple,

oper at i Onpg&g&t 86n PUMIM41Na 0F HerRitE 14 andilC butPdt aeRdls ifper f onaed,
t switch (_ . operation analysis nmeans 1001 outputs a disk ejection

conmand t guipereinl HELS iQtaRMITHI A3, bbenSHPPyéd DAk Vy PheOp1hhBadicsk
101 ' and eject the disk 101 outside of the device. On thé other hand, when

a speci fiGeREr BhA 08s (49 a@XES TS BgnPPET Hum@Falugh728enBReENHhNEntBrBRees
the disk ejection switch 1004 for” a prescribed tinme or |longer period) is

per f or redped e, M ilcth i8PRES e OFedRAILS tAe TRAS coRPhtawt P} Sot gemocingor
reduci ng the rotation speed of the disk notor 102°to the rotation spee

control n’?ﬁésdéi%)zpléﬁ:eé&@ deife I alHeon iMEFFoR| thiehdseKcdiputde B9

nore specific, when t user Teels unpleasant due to vibrations or noises

of the digk umlqyaacguégutﬁﬁnéhaﬁwis%hr 85 W brby?amt ¥R ifRYMaL beRR playky Of
the disk 10l or the like, the user perforns a Specific operation using the

di sk ej echad sy td P4k TheanE PoLOM@RErhar 106dudensteBear gligki on
speed of the disk 101 to the rotation speed control neans 1002. The

rotation é;ﬁé@@i&&ﬂﬁé&hs RS Ss indi €fe Nese dteidt \6¥d dHe BRI fdid
reduci ng the disk rotation speed controls the disk notor driving neans 103
to reduceejder imd ANOMiTke2d10Fromthe didk Mayik device 61. Numeral
1004 denotes a disk ejection switch for outputting a switch
operation which has been performed by a user. Numeral 110 denotes

a control means for controlling respective components of the disk
playback device 61. The control means 110 includes a switch
operation analysis means 1001 for analyzing the switch operation

of the disk ejection switch 1004, which has been performed by the
user, and outputting a disk ejection command or a disk rotation

speed control command; and a rotation speed control means 1002 for

controlling the rotation speed of the disk 101 on the basis of a



the disk motor 102, thereby reducing noises or vibrations. However, in the
above- nenti oned conventional disk playback device, a specific opedh6|MAY 2003
that is not the normal operation for disk-ejection is performed to the disk
ejection swtch 1004 to reduce the rotation speed of the disk. Accordingly,
there is a high risk of erroneous operations of the disk ejection switch
1004 . Further, it is quite difficult to mnutely set the degree of

reduci ng the disk rotation speed, or restore the playback speed which has

been once sfiggidgedutputtedpreyvinOthe SoRetch Wipariidn i snd 1/ i mealdg abor.
conpli cated operation of the disk ejection switch 1004 by the user is

further requirefex¢hesSRYréevd:s £nef rSEEQ'iSﬁU§ @@&rﬁt kARSAPEK 1@ UM ik |
i ncreased. The present invention is made in V|em/o t he af orenenti oned
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speed of }:qugc'ast &34 Oétf&x?”s%eed of the disk 101. To be more specific,
N when the user feels unpleasant due to vibrations or noises of the
disk playback device 61, which result from the mass eccentricity
of the disk 101 or the like, the user performs a specific operation
using the disk ejection switch 1004 to output a command for reducing
the rotation speed of the disk 101 to the rotation speed control
means 1002. The rotation speed control means 1002 which has

received the command for reducing the disk rotation speed controls

the disk motor driving means 103 to reduce the rotation speed of



whi | e t'he audio signal is outputted. Thereby, the audio | evel can be
changed using the volunme control while the audio signal is , lﬁ,ﬁS MAY
2003 out putted, and there can be provi deg-a di sk pl ayback device i MAY 2003
exerts less influence upon the playback operation of the disk even when an
erroneous operation is perforned while the audio signal is outputted.
According to a disk playback device of daim3, in the disk playback device
of Claiml1l or 2, the audio | evel nmanipulation neans is a

vari abl e-tgei 8igkamoted U2 CAHedby Ofe j thidus @t Rribdavicdndf the
audi o signal which is outputted fromthe audi o output neans. According to
the di sk pl aybagdwélpat canothehgbdvesheht i onediddivdridiRina13dlisk phaybakdtion
speed of the disk is controlled using the variabl e-resi stance vol une

control, ybeiedy d agéc&@iét@@éﬁatfoﬁm{at@%uaee £he flira1PbprRatk cdPebat i on

of the disk playback device even when an erroneous operation is perforned,
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operation. Further, by controlling the disk rotatlon speed using the
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rotation speed o

device nor affects a disk reading operation even when an erroneous
operation is performed, and whose disk rotation speed can be

arbitrarily changed by the user with a simple operation.

Disclosure of the Invention

To attain the aforementioned object, a disk playback device
according to Claim 1 comprises: a playback means for playing back
data on a disk; an audio output means for outputting audio data
as an audio signal to the outside when the audio data is played

back by the playback means; an audio level manipulation means for



the pawer is turned on or imediately after the disk is placed in a

pl ayabl e state by the di sk noving neans. According to the disk pIJdeMkY 2uu3
device of the present invention (C aim3&)- data on a disk is played back at

a rotation speed of the disk, which is arbitrarily preset when the power is

turned on or when the data is played back inmediately after the disk is

pl aced in a playable state. Thereby, the disk rotation speed which has been

changed by the user's operation is reset after the power is turned off or

the di sk jnan¢h8EhLINgHWoliBBub! BHRACKE the KudPoG Ry )Y wRLR f@ﬁul%?u%lt‘@ys

performed at a fixed disk rotation speed after the power is turned on or
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operation. Further, the rotation speed of the disk is controlled

using the audio level manipulation means, whereby the structure

of thedisk playback device can be produced easily and inexpensively

without adding a new component for controlling the rotation speed

of the disk.

According to a disk playback device of Claim 2, in the disk
playback device of Claim 1, the rotation speed control means
controls the rotation speed of the disk on the basis of the set
value detected by the detection means only when the audio signal
is not outputted from the audio output means.

According to the disk playback device of the present
invention (Claim 2), the playback speed of the disk is not changed

while the audio signal is outputted. Thereby, the audio level can

be changed using the volume control while the audio signal is



rotati.on spéed of the disk playback device, the disk rotation speed with
respect to the changed set value is nade the nmaxi numrotation SqupV&N Qmﬁ
di sk pl ayback device. Thereby, even when7the set val ue of the volune
control is changed to any value, the disk rotation speed can be controlled
on the basis of the disk rotation speed with respect to the set val ue of
the volune control, whereby the user can freely change the disk rotation
speed by the operation of the volune control. A disk playback nethod

accor di ngouepbtaed), Sag@rglidree tanabpl pybaidedaefigk Pplaybagk bekisdtvhidh a
di sk; an audio. output step of outputting audio data as an audio signal to
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di'sk playﬁagk devi ce can be produced easily and i nexpensively w thout
addi ng a Smpgbnponent for controlling the disk rotation speed. Brief
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the variable-resistance volume control, the structure of the disk

« playback device can be produced easily and inexpensively without
adding a new component for controlling the disk rotation speed.
According to a disk playback device of Claim 4, in the disk

playback device of Claim 1 or 2, the audio level manipulation means

is an electric volume control comprising a switch means; and an

audio level set value storage means which can vary a set value by

an operation of the switch means, and changes the output level of

the audio signal outputted from the audio output means on the basis



0 5 MAY 2a03 -12 Best Mde for Carrying out the Invention Enbodi nent 1.
Hereinafter, a disk playback device according to a first enbodi nent of the
present invention will be described withgreference to figures 1 gl MAY 2083
Figure 1 is a block diagramillustrating an exanple of the disk playback
device according to the first enbodinment. A description will be given
taking a CD- ROM pl ayback device which is one of the disk playback devices
as an exanple. In figure 1, numeral 11 denotes a disk playback device

accor di ngote0thBeyh IYENT HOBheNdIBA B! 149e1C808 £59&@ ROShsCOMPUt er for issuing
a data playback request or the like to the di si pl ayback device 11 as well
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out putting data such _as a progra has been pl ayed back by .t he
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means for controlllng respective conpo ent he d Iayba deV|ce 11
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<l Uu3 -14_a set val ue of tr¥l e control 105; and a rotation speed
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speed of the disk, which is arbitrarily preset when the power is
turned on or when the data is played back immediately after the
disk is placed in a playable state. Thereby, the disk rotation
speed which has been changed by the user’s operation is reset after

the power is turned off or the disk is ejected, and the playback



pl ayback device 11 according to the first embodi ment. (Step S101 ) The
control neans 110 which has received a disk playback comand contrﬁl g@&e

pl ayback neans 104 to play back data recgrded on the disk 101 at a df tZMB
rotation speed of the disk 101. (Step S102) On the data playback, when the
vol une control 105 as an audio | evel manipulation neans is operated by a
user, the process proceeds to step S103. Wien the volunme control 105 is not
operat ed, the process proceeds to step S106. c~. (Step S103) The rotation
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t he audi o out put neans 106 outputs an audi o signal or not. Wen the audio

out put nMegpgGer0§souhPHEa 8 8¥dtReSYSR! istﬁfa@é&cfﬁ,sa%F&fi?ﬂfetgtéﬁép

S104. Wheh the audi o output means outputs no audio sig € process

proceeds to st eﬂc§é§9§lrigﬁ‘]e%&1a HH.%_]J BQQ?BEER devide yfkﬁ%&moé A d %@é@on

signal is outputted he audi o outl put neans 1 'S made’ for exa

the bast spohyhaBkealos oL A2 608! dopl Akt Sh84:10h spadd B T2000
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et ahen PHECERE SRR SERCE! nsretv theidi EPEabRap apyed uhidn °
I bl t t he . j d of the disk 101 wit t to thi
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the disk 101 is once 0 ~’N%Y 2003 -16 ejected fromthe disk playback
device t & ThE®butsi de and thereafter pl aced in a playable state again, or
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speed with respect to the set value detected by the detection means
is over the maximum rotation speed of the disk playback device,
the rotation speed control means makes the set value the maximum
rotation speed of the disk playback device.
According to the disk playback device of the present
invention (Claim 7), even when a disk rotation speed with respect
to a set value of the volume control, which has been changed by

the operation of the volume control by the user is over the maximum



speed .6f thé disk playback device 11. Even when the disk rotation speed is
changed by the operation of the volume control 105, the disk can &eyﬁlﬁmgg
pl ayed back at the maxi numrotation speeggof the disk playback de e

after the power is turned on or the disk 201 is placed in a playable state.
In addition, the preset rotation speed of the disk 101 with respect to the
above-nentioned initial set value can be a speed | ower than the nmaxi num
rotation speed of the disk playback device 11. Even when the disk rotation
speed is le}fl:raq: t R £ O . i n
be al ways p aygg)rﬁggéggtdﬁegge%% §g8§?§?§ﬁ on segfeggégiltsé?;?? ﬁéggg&eﬁ?gg

turned on it pecdlsk dO%HS cRLAGE] 44k vl 8 il B mERERIR 0t on

vi brati ons "or norses can nor e &s conpared to the above-menti oned
i mum 1 GBS SheLALs BRASRG IS ST EnBEERY: <71 RBeblule sRE valut on
2 or erent i &eah et SBpasRRERSheb chanacd o GaTCPRbLPont heed HOL TP b
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control 105 is operated except when the disk 101 is played. back, the disk
pl ayback d‘@\ﬁrbéeggﬁcﬁetPhEhﬁn%e%‘f ¢ ringde Bﬂ#9mf’h‘g° b Thpreby it

| evel , the one which changes only the disk rotation speed, the one whjch
changes b&8foraphdLeely; 9&%%#%%5%@%&%@9 B¥ throperdtian
basis of the operation of the volune control 105. As for the disk change in
this enbo®indhe VELUWHGeSOMSE M at t er whether the disk 101 is actually
ch(anged or not, but only requires that the disk 101 is _once ejected from
the di sk pl ayba®kdd&¥ pdayback meshgd: 3rgerdiBgdEecFipi® 8pE9BPLrEaeH: o t he
disk 101 is played back at a rotation speed of the disk 101 which has been
ar bi t r ari IBlaybask: sERRPE RI-aydne baskidatR @noa diskhan audao QUEPYY SFeick
imedi ately after the disk 101 is placed in a playable state. Thereby, the
pl ayback SfeYtRNtEingadugddendakangsdanyapdio skynal dirtdie antisdideshen
after the power i s turned off or the disk 101 is ejected, and the playback
can be al WpsapaiPdiaed 1% Pdaveddpshiid EBR RLREhAG stepidpBl@udie deved t he
power is turned_on or the disk 101 is placed in a playable state. Next, how
t he contr YandgPulpt iy gtepn ofpragipnlakéndi 3R 2vtrit pevedrafdthe| audto
specifically described with reference to figures 4 and 5. In a case where
audi o dat #ig8apowhirhydg putRPuttednhinthg audio output step; a detection

step of detecting a set value in the audio level manipulation step;
and a rotation speed control step of controlling a rotation speed
of the disk on the basis of the set value detected in the detection
step only when the audio signal is not outputted in the audio output
step.

According to the disk playback method of the present
invention (Claim 8), the rotation speed is controlled on the basis
of the set value in the audio level manipulation step, whereby less
influence is exerted upon the disk playback operation of the disk
playback device even when an erroneous operation is performed, and

the user can freely change the disk rotation speed with a simple



pl ayback device 11 according to the present invention, when the -18 0 5
MAY 2003 set value of the volume control 105 is changed by the @B&r@Ay oz008f
the volume control 10S by the user, the_ggtection nmeans 111 included in the
control neans 110 detects the changed sef "val ue of the volunme control 105,
and outputs the changed set value to the rotation speed control nmeans 112.
The rotation speed control neans 112 controls the rotation speed on the
basis of the set value detected by the detection neans 111 and the initial

set val ue ' 43S a ue .S r r

G sk 101 PHEsh | PRl by i S AR Ene S LR VLA oBRER vt Do
speed of the disk 1 W re ¢t 10 e set value of .the | u cont r ol
105, wni ot TeaseberAtiran o588kt I lna el stak Br TEroSEEs,

t he user, | i gher than the maxi nrum rotation speed of the disk playback
devi ce- 11 P RE D ERp ST rE A cE A Be fr i 895w 08 e EleEly
a speed over .the i.mum rotation speed of the di .pl ayback,device 11, the
ot ot | o PP SCRITE BOeHIC ARSI R ORI SDg it KVESATHIN { he
vol ume control_ 105 is nade the maxi numrotati on speed of the disk playback
devi ce 11.8PAf&h, when the set value of the volune control 105 is changed to
be decreased by the operation of the volune control 105 by the user, the
rotation speed of the disk 101 is decreased with reference to the set val ue
of the volunme control 105, which is the maxi rumrotation speed of the disk
pl ayback dEiefe PEBCHHRfIQN of dhe PrawdngSsagr ans showi ng changes in the

pl ayback speed when the vol une control 105 is operated. Figure 4 is a

diégr am -19 oFdawre 2oosashingkgdiagamel WHesbrahing ancexample afua diskhe
pltayback speed is set at a speed slightly |ower than the maxi numrotation
speed of tHaybasgk glepiieslacorddagito g &drsts embodigensr 8k shewprgsentase
where the reference value of the playback speed is set at the maxi mum
rotati on spventdPnr-he di sk pl ayback device 11. In either case, the playback
is perfornmed at a preset rotation speed of the disk 101 imediately after
the power is tuFASRIEn2oisi anketrek ¢lipgamame dllustyatdingc apsesapplePt the
Thereafter, when the user operates the volume control 105 to change the set
val ue of sk playbackhdeyicraccordingetpeibed firsE epbadi®anEpeed of the
disk 101 is varied with characteristics "a" . On the other hand, when the
user operates tHdg@gieude isont £dpwehart cshowing the aperatior of the difkime
control 105 to be increased, the rotation speed of the disk 101 has

char act er iPd@lybackpdevipgaacicorddpgn tehthet fdrsst epheddmgntt he vol une
control 105 is set at a val ue exceeding the maxi num speed of the drive, the
rotation speed Biguge 4i & acliiaeran showiagrshiangesr dnathe difedptation

di sk 101. When the set value of the volune control 105 is set once at a

val ue exc&PgegvWikk FesPeTH Whyeduse Fab Rlyes shen Rerefprence jalpeof
operates the volume control 105 to change the set value of the vol une

cctgt\r ol 1Ghet §ipk yetabieBuSPeRd DAYt d% Jperged: LeNer dihan e maximume g
frem the set value which indicates the maxi numrotati on speed of the disk
101 wi th &piridoersBepdof the diskrplahack dasriomascordisgt to dihe f3xrsthe

vol une control 105 is changed to any value by the operation of the volune
control embodiment.

Figure 5 is a diagram showing changes in the disk rotation
speed with respect to volume set values when a reference value of
the playback speed is set at the maximum rotation speed of the disk
playback device according to the embodiment.

Figure 6 is a block diagram illustrating an example of a prior

art disk playback device.



0 5 MAY 2Q8B '-20 105 by the user, the rotation speed of the disk can be
controlled on the basis of the rotation speed of the disk with rgqp 12003
the set value of the volume control 105.1mhereby the user can change the
di sk rotation speed freely by the operation of the volume control 105. In
addition, when the disk rotation speed is controlled using the vol une
control 105, the structure of the disk playback device (. 11 can be
produced easily and inexpensively w thout adding a new conponent for
controlling the rotation speed of the disk 101. Further, when the rotation
speed of the disk is controlled using the volune control 105, influences
exerted Upagt! iBdal RPAKrPPEAG!bRE She! PRvehekod0l TN the disk playback
device 11 are small even when an erroneous operation is perforned, and the
user can Eﬂéﬁh ghgnge the rotation speed of the disk by a sinple
operation. Further, when the playback speed of the disk is not changed
whi |l e the audi o,sl.9t o]l dj e changed. usin
H%Fgggéft\gf épﬁiéﬁgg;ll%@ﬁaéﬂ {ié’viééé %%%??%%?g £8 g g1 48t N9

the vol ume contr fe"the a srgnal 1s ou résuftTng In a

operat 1 on SAPopRBeRE et 5 E GRRRE  Puk BRI bR AL s, BPRcH Bl PR e

whi | e ther% gignsggﬁgl LS ou%pgtéﬁa. Ip this enbodi nent, the description
has been §i ehTBF =t hig 5%%%F% u c% g?a 8 back data on the disk 101 at a

tati d gf th isk 1 i,ch i it i t_wh t
o furned on or PaARRE hyiE o BYpaioaSagean T bhrRFat tndi X Exd TR GF 1B ¢
| di | b tate. Ho Lt i £ hout i t hat -21 05
Vv Zuus BRERoBLBERACK\JRRLFS AFeoaLhy; Fiy Ehe BLFRF SRIOaMeRE: 2o” he
A Pa Fot atFBRTSREaN VL TRES: SivaR Eakep et Hiwback Shviifa,prise
, for, | h is t d wh d i | d back
e at el§ BRBCPE: FEe ALRK TBTaTRack (HBHIFSS o) ) ERHE Gt . or 1 he one
whi ch pl b dat he di sk 10 bi t il t tati
il ooy backopla.gn Tho sk 07t ag o L isBl Toigli o
Further, in _thi dj t, the.d j pti i f th
wher ot heaSEPPYIRFEED EIS TATFRIFH « NMARALs ito ABB0LEH, B0 ROt FATRHREEol
105 th dio | | i pul ati t trol _t dj tati
105 5o (he i LAYg L I P AL S LRIl B gkl
limted tqQ_thi t d the s, ff .th f.t t
| vent | ondECBeL boes: YALT 147 TECRIME ALY WhISTndsaPRcRs tERAAECR ERe
el ectroni g,volu control is used as the audio | evel manipul ati on neans,
i.e., an éﬁﬁ£09£§¥% Cke eV%ﬁ%efﬁtorage nmeans 201 and an switch neans 202

are included as_sho in fiqure 2, the audio | evel set val.ue ora ans
201 varies the g%ftX£EQﬁaﬁﬁﬁaﬁﬁgrﬁégfsgBF ﬁ%koélﬁ¥97§klQ%N“fﬁéiéwﬁFgﬁ ans
202, and éhe electroni c volunme which outputs an audi o signal |evel control
s“gnal or 985751884 on speed control signal is used. Further, in this
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those of bwn?eral 102 denotes a disk motor for rotating the disk 101. Numeral

103 denotes a disk motor driving means for driving the disk motor

102 at a predetermined rotation speed. Numeral 104 denotes a

playback means for playing back the various kinds of information

data which is recorded on the disk 101. Numeral 105 denotes a

variable-resistance volume control for adjusting an output level



present invéntion. Further, in this enmbodinent, the description has been
given of the case where the rotation speed of the disk is contro] l.ed onég
when the audi o out put neans 106 does notijgutput the audio signal SFBM%V' 03
for exanple in a case where the playback frequency of audio data is |ower,
t he apparatus can control the rotation speed of the disk even when the
audi o out put neans outputs the audio signal. Industrial Availability The
di sk pl ayback device according to the present invention conprises the

pl ayback wraRs hedikl 84gRE1PB¢Ka dasér Oé‘lé’%é‘féil;‘ioﬁh s 0n O P UL dor

outputting audi o data as an audi o signal to the outside when the audio data

i's played gk §3¥0%Hﬁe@%1k) .”eﬂg@étrhﬁel@é‘ﬁie?m!t@é%n Cﬁl:a'cihwgfcgee NS

for mani pul ating the out evel e audi o sign utputted by
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the audi o'Téve I'pufation neans; on spee
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audi o output neans for outputting audio data as an audio. sjgnal. to the

out 1 de. vRges: At Sirnt g St Lefed Fof ey Falipf ket Baras ety o

| dvel mani pul atiopoeans Lol IpOLPpLaLi o0, an outeut Level, o he pulldlo
output circuit. Numeral 107 denotes an interface means, which is
connected with the host computer 12, for receiving a data playback
request or the like from the host computer 12 as well as outputting
data such as a program which has been played back by the playback
means 104. In this embodiment, the description is given of the
case where the audio output means 106 and the interface means 107
are included as means for outputting data which has been played
back by the playback means 104. However, it is not restricted to
these means and any means can be used as long as the means can output
data which has been played back by the playback means 104. Numeral
108 denotes a disk moving means for placing thedisk 101 in a playable
state. Numeral 109 denotes a disk moving switch for outputting
a disk moving command to the disk moving means 108 by a user’s
operation or the like. Numeral 110 denotes a control means for

controlling respective components of the disk playback device 11.

The control means 110 includes a detection means 111 for detecting



means , a detection neans for detecting a set value of the audio vel
mani pul ati on neans; and a rotation speed control neans for contrglselw AUud
rotati on speed of the disk which is played-back by the playback neans, said
rotation speed control neans controlling the rotation speed of the disk on
the basis of the set value detected by the detection neans. 2. The disk

pl ayback device of Claiml wherein the rotation speed control neans
controls the rotation speed of the disk on the basis of the set val ue

det ect ed Ryséb&raiaicc6Fi e RRARMeOPdNt YOEN (F}candH otiaitian s%eeatcmm ted
fromthe audi o output neans. 3. The disk playback devi ce of aim1l or

wherein t hRaaddn @2l e¥el cBRBLBYL 2hyOPhEERHEat ot YFéeR B £-tIRSI PLANCER VBT
control for changing the output |evel of the audio signal 0 5 MAY 2003 25

which is Q%EPBEEQQ B&OEhbhQeQU@hQuEUBEUEhﬁeﬁaiumé cgﬂ€r915K09|a%BiEK ggvi ce
of Aaimfor 2 wherein the audio |evel manipulation neans is an el ectric

vol ume CoRphLteARY! EthdétéE'tiGH me. § f‘f‘d &E&p@;&g&% 'ntqiéf' txﬁﬂ té&ﬂal

st orage neans whi ch”can vary a set va y an (0]

Teans, anq .ChaRogsepiecaut Pibnl exg ?ﬁalahsueggtomasﬂ al ogut put t ed from t he

audi o out put ‘nmeans aS|s 0 set value In he audi o | evel set

val ue storage ngags, §8eTESe95§EoR'%¥PfC§ dSX%S&BEd"Q%’tRf eré‘J:gﬁ ¢ ¢

further conpr|5|ng ' a p aya
st at e; th%ergtatlon speed control means for perforn1ng control for
pl ayi ng b

B Figure 3 is a flowchart showing the operation of the disk
( playback device 11 according to the first embodiment.

(Step S101) The control means 110 which has received a disk
playback command controls the playback means 104 to play back data
recorded on the d%sk 101 at a preset rotation speed of the disk
101.

(Step S102) On the data playback, when the volume control
105 as an audio level manipulation means is operated by a user,
the process proceeds to step S103. When the volume control 105
is not operated, the process proceeds to step S106.

(Step S103) The rotation speed control means 112 included
in the control means 110 judges whether the audio output means 106
outputs an audio signal or not. When the audio output means 106
outputs an audio signal, the process proceeds to step S104. When
the audio output means outputs no audio signal, the process proceeds
to step S105. Here, the judgement as to whether or not an audio

signal is outputted from the audio output means 106 is made for

example on the basis of contents of data recorded on the disk 101



data on the disk at a preset rotation speed of the disk i mediately after
the power is turned on or immediately after the disk is placed b\rba
playable state by the disk moving nmeans_;6. The disk playback d $HAYo2003
Claim5 wherein the preset rotation speeé of the disk is a maxi mumrotation
speed of the disk playback device. 7. The di sk pl ayback device of any of
Clains 1 to 6 wherein when the disk rotation speed wth respect to the set
val ue detected by the detection neans is over the nmaxi numrotation speed of

t he di sk pl [ '

val e ¢ he tSnee byl EBps R s, Ok Tl B RIR il Pen AT OIBKERGRASCESY
MAY 2003 8., A.di sk k h i sing: | ayback st f playi
back dat a WY A0Rts COMBIRRTA1E" 80 SO GBS of Jout put () ng. audi o data as. an”

di [ |t h ' when. th dio.d ' I d kK in the..
SR S T AR E ST
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step; and g rotation speed _control step of controlling a rotation speed_ of
the di sk &iondd 8&§P§tgf3dt ﬁ€°’§e¥h%a4‘me1‘blé’t"é7ﬂ%dmﬁﬁnﬁhg°ée‘PBc’€'i‘%rP%§%,O%nl y

when the audio signal is not outputted in _the audi o output step.
. A@ Aa. Ay tRg ??A.W%P(f. EPR. ﬁ?%?%@,%%%}Q?Ay‘thCh has been set by the
R Ae. Ay?. A . AR Au. AL. Ag! CAY LAY ANe) L Ay, . A A %0 ) b/ Q1JL{vql gb] X#ca] o
a] ca] ca] c REEEALdeN: 9fc kheaVeaumearoREEal cAPE aLpRAUFRRT ARV EE] ERE) BaFRaU) ca] c
aljcalc aj cin] %até]kca] cajca ]Y
. playback.

(

(Step S105) When the audio output means 106 outputs no audio
signal, the rotation speed control means 112 changes the rotation
speed of the disk driven by the disk motor driving means 103 on
the basis of the set value of the volume control 105, which has
been set by the operation of the volume control 105, and continues
data playback. Here, the disk rotation speed is changed with
reference to a set value of the volume control 105, which is set
when the power is turned on or when the disk 101 is placed in a
playable state, and the rotation speed of the disk 101 with respect
to this reference set value (hereinafter, referred to as an initial
set value) is previously set. The time when the disk is placed
in a playable state is a time when the disk moving means 108 receives
a disk moving command outputted from the disk moving switch 109
in accordance with the user’s operation or the like and places the
disk 101 in a playable state. For example, it is a time when the
disk 101 is changed and a new disk 101 is placed in a playable state,

or a time when the disk 101 is not changed but the disk 101 is once
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lower than the maximum rotation speed of the disk playback device

11. Even when the disk rotation speed is changed by the operation
of the volume control 105, the disk can be always played back at
a prescribed rotation speed after the power is turned on or the
disk 101 is placed in a playable state. Besides, the vibrations
or noises can be reduced more as compared to the above-mentioned
case where the rotation speed of the disk playback device 11 is
set at the maximum rotation speed, and further the user can also
increase the rotation speed of the disk 101 as required.

As for the operation of the aforementioned disk playback
device 11, the description has been given of only the case where

{
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except when the disk 101 is played back, the disk playback device
can be the one which changes only the audio signal output level,
the one which changes only the disk rotation speed, the one which
changes both of these, or the one which changes neither of these,
on the basis of the operation of the volume control 105.

As for the disk change in this embodiment, it does not matter
whether the disk 101 is actually changed or not, but only requires
that the disk 101 is once ejected from the disk playback device
11 to the outside.

As described above, data on the disk 101 is played back at
a rotation speed of the disk 101 which has been arbitrarily preset
when the power is turned on or when data is played back immediately
after the disk 101 is placed in a playable state. Thereby, the
playback speed which has been changed by the user’s operation is
reset after the power is turned off or the disk 101 is ejected,
and the playback can be always performed at a fixed rotation speed
of the disk 101 after the power is turned on or the disk 101 is
placed in a playable state.

Next, how the control of the rotation speed of the disk 101
is performed will be specifically described with reference to
figures 4 and 5.

In a case where audio data is not played back in the disk

playback device 11 according to the present invention, when the
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L0 20! 51008 the fepising control 105 by tHe user, tHe detectidn means 111 *
included in the control means 110 detects the changed set value
of the volume control 105, and outputs the changed set value to
the rotation speed control means 112. The rotation speed control
means 112 controls the rotation speed on the basis of the set value
detected by the detection means 111 and the initial set value which
is a set value when the power is turned on or after the disk 101
is placed in a playable state.

At this time, when the rotation speed of the disk 101 with
respect to the set value of the volume control 105, which has been
changed by the operation of the volume control 105 by the user,
is higher than the maximum rotation speed of the disk playback
device 11, since the rotation speed of the disk 101 cannot be
increased to a speed over the maximum rotation speed of the disk
playback device 11, the rotation speed of the disk 101 with respect
to the changed set value of the volume control 105 is made the maximum
rotation speed of the disk playback device 11. Then, when the set
value of the volume control 105 is changed to be decreased by the
operation of the volume control 105 by the user, the rotation speed
of the disk 101 is decreased with reference to the set value of
the volume control 105, which is the maximum rotation speed of the
disic playback device 11.

Figures 4 and 5 are diagrams showing changes in the playback

speed when the volume control 105 is operated. Figure 4 is a diagram
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the disk playback device 11. Figure 5 is a diagram showing a.case
where the reference value of the playback speed is set at the maximum
rotation speed of the disk playback device 11. In either case,
the playback is performed at a preset rotation speed of the disk
101 immediately after the power is turned on or immediately after
the disk is changed.

Thereafter, when the user operates the volume control 105
to change the set value of the volume control 105 to be decreased,
the rotation speed of the disk 101 is varied with characteristics
"a". On the other hand, when the user operates the volume control
105 to change the set value of the volume control 105 to be increased,
the rotation speed of the disk 101 has characteristics "b". That
is, even when the set value of the volume control 105 is set at
a value exceeding the maximum speed of the drive, the rotation speed
of the disk 101 remains the maximum rotation speed of the disk 101.

When the set value of the volume control 105 is set once at
a value exceeding the maximum speed of the drive and thereafter
the user operates the volume control 105 to change the set value
of the volume control 105 to be decreased, the rotation speed of
the disk 101 is varied from the set value which indicates the maximum
rotation speed of the disk 101 with characteristics "c".

Accordingly, even when the set value of the volume control

105 is changed to any value by the operation of the volume control
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105 by the user, the rotation speed of the disk can be controlled
on the basis of the rotation speed of the disk with respect to the
set value of the volume control 105, whereby the user can change
the disk rotation speed freely by the operation of the volume
control 105.

In addition, when the disk rotation speed is controlled using
the volume control 105, the structure of the disk playback device
11 can be produced easily and inexpensively without adding a new
component for controlling the rotation speed of the disk 101.

Further, when the rotation speed of the disk is controlled
using the volume control 105, influences exerted upon the playback
operation of the disk 101 in the disk playback device 11 are small
even when an erroneous operation is performed, and the user can
freely change the rotation speed of the disk by a simple operation.

Further, when the playback speed of the disk is not changed
while the audio signal is outputted, the audio level can be changed
using the volume control 105 while the audio signal is outputted,
resulting in a disk playback device 11 which exerts less influence
upon the playback operation of the disk 101 even when an erroneous
operation is performed while the audio signal is outputted.

In this embodiment, the description has been given of the
apparatus which plays back data on the disk 101 at a rotation speed
of thedisk 101, which is arbitrarily preset when the power is turned
on or when data is played back immediately after the disk 101 is

placed in a playable state. However, it goes without saying that
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apparatus can be for example the one which plays back data on the
disk 101 at a rotation speed of the disk 101, which was set most
recently by the user, for example when the power is turned on or
when data is played back immediately after the disk 101 is placed
in a playable state, or the one which plays back data on the disk
101 at an arbitrarily preset rotation speed of the disk 101 every
time it plays back the disk, or the like.

Further, in this embodiment, the description has been given
of the case where the set value is varied using the variable-
resistance volume control 105 as the audio level manipulation means,
to control the disk rotation speed. However, it is needless to
say that the present invention is not limited to this apparatus,
and the same effects as those of the present invention can be
obtained for example even in an apparatus in which an electronic
volume control is used as the audio level manipulation means, i.e.,
an audio level set value storage means 201 and an switch means 202
are included as shown in figure 2, the audio level set value storage
means 201 varies the set value on the basis of the operation of
the switch means 202, and the electronic volume which outputs an
audio signal level control signal or a rotation speed control signal
is used.

Further, in this embodiment, the description has been given
taking a CD-ROM playback device as an example, while a disk playback

device 11 which includes means having a set value which can be
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electronic volume can obtain the same effects as those of the

present invention.

Further, in this embodiment, the description has been given
of the case where the rotation speed of the disk is controlled only
when the audio output means 106 does not output the audio signal.
However, for example in a case where the playback frequency of audio
data is lower, the apparatus can control the rotation speed of the

disk even when the audio output means outputs the audio signal.

Industrial Availability

The disk playback device according to the present invention
comprises the playback means for playing back data on a disk; the
audio output means for outputting audio data as an audio signal
to the outside when the audio data is played back by the playback
means; the audio level manipulation means for manipulating the

( output level of the audio signal which is outputted by the audio
output means; the detection means for detecting a set value of the
audio level manipulation means; and the rotation speed control
means for controlling the rotation speed of the disk on the basis
of the set value detected by the detection means only when the audio
output means does not output the audio signal, and it is useful
because influences exerted upon the drive operation are small even
when an erroneous operation is performed, and the user can

arbitrarily increase or decrease the rotation speed of the disk
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a playback means for playing back data on a disk;

an audio output means for outputting audio data as an audio
signal to the outside when the audio data is played back by the
playback means;

an audio level manipulation means for manipulating an output
level of the audio signal which is outputted by the audio output
means;

a detection means for detecting a set value of the audio level
manipulation means; and

a rotation speed control means for controlling a rotation
speed of the disk which is played back by the playback means,

said rotation speed control means controlling the rotation
speed of the disk on the basis of the set value detected by the
(- detection means.

2, The disk playback device of Claim 1 wherein

the rotation speed control means controls the rotation speed

of the disk on the basis of the set value detected by the detection

means only when the audio signal is not outputted from the audio

output means.

3. The disk playback device of Claim 1 or 2 wherein

the audio level manipulation means is a variable-resistance

volume control for changing the output level of the audio signal
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which is outputted from the audio output means.

4. The disk playback device of Claim lor 2 wherein
the audio level manipulation means is an electric volume control
comprising a switch means; and an audio level set value storage means which
can vary a set value by an operation of the switch means, and changes the
output level of the audio signal outputted from the audio output means on the
( basis of the set value in the audio level set value storage means.
5. The disk playback device of any of Claims 1 to 4 further comprising;:
a disk moving means for placing a disk in a playable state; and
the rotation speed control means for performing control for playing back
data on the disk at a preset rotation speed of the disk immediately after the
power is turned on or immediately after the disk is placed in a playable state by
the disk moving means.
6. The disk playback device of Claim 5 wherein
the preset rotation speed of the disk is a maximum rotation speed of the
disk playback device.
7. The disk playback device of any of Claims 1 to 6 wherein
when the disk rotation speed with respect to the set value detected by the
detection means is over the maximum rotation speed of the disk playback
device, the rotation speed control means makes the set value the maximum

rotation speed of the disk playback device.
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signal to the outside when the audio data is played back in the
playback step;

an audio level manipulation step of manipulating an output
level of the audio signal which is outputted in the audio output
step;

a detection step of detecting a set value in the audio level
manipulation step; and

a rotation speed control step of controlling a rotation speed
of the disk on the basis of the set value detected in the detection

step, only when the audio signal is not outputted in the audio output

step.



