«;e3e8kffg,i4 1N 6] T8kt| 7 DESCRI PTI ON DI SK DEVI CE AND DI SK DECELERATI NG AND
STOPPI NG METHOD FOR THE SAME 5 Technical Field The present I

relates to a drive for a disk (a recording mediumin a di s‘mm%&’mwmwh as
a CD-ROM and nore particularly to decelerating and stopping ¢ f a

motor 10 which rotates the disk. Backgrodnd Art In a disk devi¢8520 such as
a CO- ROM drive having conponents shown in FIG 2, when a d not or

i sk dri ver
23 15 receives a conmand to decel erate or stop rotation ofﬂmMNmHMWHmmmﬂon1a
controlling neans (CPU) 21 of theDHBERIBENONe 20, a revers

voltage is applied froma disk notor driver 23 to disk notor 24obe*exert a
forced braking force for rapid deceleration. In the case where rotation of
the 20 di skDESKoDEMA AR AN ) ESKt BHCBLERPRIIWGAGNIheS TRRRIN@AMEEECPON
voltage to the disk nmotor 24 to R éigxﬂge as descri bed above, that is,
rotation of the disk notor 24 is decelerated in a so-called normal node,
currert consunption is considerably high and the disk device 20 used in a

portable 23 ﬁﬂqg%te%iéYHCh is required to save power, is affected
significantFy. eference nuneral 25 in FIG 2 denotes a signal processing

syst em provi deBherpregedtskndentdon2gednd esettor ends ivenmboal a2digénétes a
host CO”PEEE%EQ{n 8a9uRY ihhg &'*éfé Qf%’o%g?sﬁg%h% Added gom ¢ Qﬁdcﬁ!?ifgm' onal

di sk device 20 power saving functi as a lowrotation node and
st andby npastiguliaghity 6P dedahera§ingeapdveiospinagceiteel ofTheBetare t he

functjions, Ak HURRAESHN G HdE3 P r consunption by lowering a rotational
speed of Yﬂecﬁisk not or é% or %&?nging the disk 35 notor 24 to a stop

condition in conpliance with decision by - 2 the CPU 21 when no access
command sHgBRk@S oA nEadcomand or seek command is issued by the host
conmputer 26 for a predetermned tine. In the portable computer, therefore,
a shift to thelRod fdekt A8 ifSde brsudheds ni‘)déoi'goﬁf A&/ VEr d@VdeW 5 and t he

fact thatcbhgohie@t SCWHAM i EPOSUPRAwRENt Be qdede it oy Déet hea di sk
not or, 24 for each novenent causes trouble. . .

1 recelves a command to decelerate or stop rotation of a disk
22 from a controlling means (CPU) 21 of the disk device 20,
a reverse-direction voltage is applied from a disk motor
driver 23 to disk motor 24 to exert a forced braking force
for rapid deceleration. In the case where rotation of the

20 disk motor 24 is decelerated by applying the reverse-
direction voltage to the disk motor 24 to put on a brake as
described above, that is, rotation of the disk motor 24 is
decelerated in a so-called normal mode, current consumption
is considerably high and the disk device 20 used in a portable

25 computer, which is required to save power, is affected
significantly. Reference numeral 25 in FIG. 2 denotes a
signal processing system provided in the disk device 20 and
reference numeral 26 denotes a host computer for managing the
disk device 20.

30 Added to the conventional disk device 20 are power saving
functions such as a low-rotation mode and standby mode in
light of enhancing the power saving effect. These are the
functions of suppressing the power consumption by lowering
a rotational speed of the disk motor 24 or bringing the disk

35 motor 24 to a stop condition in compliance with decision by



+Japanese Patent Laid-Open No. 11-96649 discloses a disk drive device of a
configuration such that in the disk drive 10 device for applying the
reverse-direction voltage to a disk notor which rotates a disk to be
forcedly stopped, the application of the reverse-direction voltage is
suppressed in a power saving node to‘i%ertially rotate the disk notor to be
stopped. It also discloses a nethod of enhanci ng power 15 saving effect

wi t hout consum ng high current for each shift to the sl eep node by
inertiallyheocauimg Whendmekamge@s tommasbespchode alseadnceommasd @rive

which shifis,fcomdDOHIR!: JRAS '8 { PReShEER BRAGIALFd1dd g di sk motor

to a stop co ere s o access sk for a
pr edet er npnedetiemainksi almethodnotheapmdtybaec@¢mpateng bhersfoppi,ng t he

di sk in | owe ower. c e is 174

di scl osesglélf%r‘é%c\’cl)\%ho 9 ttéérngt ?rﬁg %%o g?%@ﬁ%?&gﬁgeg%?n{\% (%u@%?

bri ngisng andotheoﬁaaﬂnﬁhat(ﬁhemhlgh:CDrzsna dlsoconsiumad tbydritié t i on during
t he decel gratian ut i in V. o) not or
and a motTOCOP atIRtheR (T RaeK BERE £ 3 AR ettt Rales
portion wbeoebflee reverse electronDtlve force at the tine of a Iom1rotat|on

rotation.  HowdURRhPRe TR thE A P Rl 1 H B A B DERS R B ent

rotation. HOV\BV evl ce Banese t ent
Lai d- Qpendhibvelde966490ofeat comEilgubstdont Bachowbati sns‘ahedd skideiveaerti al

r ot ation ?gG%Eg Eg?hgbgfyg g3gﬁedf§5e£9 tﬁ?r@%%ﬁku?%%ﬂ% yﬁpqg aﬂ?ﬂskn

addi t'ion al'so applies the reverse voltage to the
mot or f orméberewhich Fotmdes ¥ adioh £ bgcoxsesHiy tStRpRred i Heh¢ ow

rotation i pﬁchQTgﬁ Qn%ﬂ%9§e@ék%%4@¥¥gctfgﬁ”bé¥¥%§érEbtgﬁb FIEEE4

vol tage to e notor or stop, sonetines Is"not conpletely stopped
or is rotined Bowsrasawiagsaodier &6t |1c§1r¢1‘d'nll§9]s]sY tlffétﬁ**é%e?lé% d/be]Edyét‘P

appl i ed at €a GRIVIRSP ¥FIEAHahe 1 hBep SWEF eNnt
rotati ona ogﬂ%% <%he%ﬁ§52§o&@§s¥QbEéQ aqag”ﬁﬁfhe dlsﬁ d%l?gpdeV|ce

d|scﬂésedsaﬂlnapaﬁé@@tPﬂﬁéhPuEaFﬁnéﬁéﬁanhlﬂh-QBGEGRttﬁ@rlﬂéFbl%mlﬁBtatlon

is carriedoophedyiblY hBaeSHIP ih@rafidimey distat ing hen®oNes k Syt o8 m@de
however, a signal for detecting the nunber of rotation of the disk

gener al | yastEACPHBRABALER 1 Gmid Skadir NS BAC o F M & Sy ERIB 1R TR I ed FG
i's converpgdet Qopltlh'iee%@wb ihGdé 66| Braggpaner disksinotnl S&s Pestopt ation

of the disk in a thr se nofor _which is he di sk device so
that it |§°Hfj1’lit|l€l§’|t%(‘?5P s JtT]enﬁcE?ﬁFﬁf’é‘ %&%eor‘é p’{e%la 3 medi atel y
bef on® thprga@mg@mﬂduarumméjon If an ejecting conmand is issued at this
et he O Sl gaHaL abs SPISHIES, Shoutd LA el fopythe
st opped, ihslb@@&r@dwknnudmﬂmmpslbnkebaphmebe 9@tﬂnﬂuﬂhrﬂ+ﬁpﬁmxmstlng
A e o S i
in the Ioapeeﬂomérthenéuahtbynbrsngnqg|aenbll of a motor driver IC to
25 a short-circuit condition during the deceleration and
utilizing a reverse electromotive force of the motor and a
method of compensating for reduction of the braking force at
a portion where the reverse electromotive force at the time
of a low rotation is reduced in combination with a reverse
30 brake during the stop of the rotation.
However, in the disk drive device disclosed in Japanese
Patent Laid-Open No. 11-96649 mentioned above, the power is
saved by the inertial rotation during the stop of the disk
in the power saving mode, and in addition to this, the drive

35 also applies the reverse voltage to the motor for forced



<25 Moreover, .as the nethod of rapidly decelerating and stopping the disk in
the | ower power consunption, in thenethod of decelerating the rotational
speed of the disk by bringing the coil of the notor driver ICto the
short-circuit condition during the deceleration and utilizing the reverse
30 el ectronotive force of the notor and The nethod of conpensating for the
reduction of the braking force at the portion where the reverse

el ectronmotive force at the time of the lowrotation is reduced in

conbi nat i decel ehathenr énessiehbask e hdiftiimy ttee tdreog cof nota trimtmaste as

di sclosed in ,Ja 5 _Pat ent [.d- Open No. 9-285174, there is a problem
t hat the Wh%ci Bsg\ggﬁse% exgcﬁcﬁr&lﬂ%é force of the notor is consuned in the

driver 1C to tWerelappdausey hdst rgeacssat vohtagettr tdve metorCEeiALAP not  as
much as i . h of;;appl: i t %?ngt ts or the
forced dé%% ggé |%n?ﬂgnglg&Sl%rggfegﬁg&ﬁéﬁéﬁﬁkgﬁJ I ;ﬂﬁ§?ﬁg t %Esimthod
i s nob peifiectremesrse [da.remzioyandess shei sedespeedioibage LRk as
much as possiple. | i t } S Gl r nvention
10 The praceht FRBESBRaNtE, GiE M yolchls EpEPesPon@itd!d Wl tet 1o
provi de acdiskntendtat dntad shesd aacetbeallsiy waighdt.oppane Livet RBERE t he
di sk devi g0 Pl @A £ e S0 IUN i 0BARLELAPABARERADE. YhER O POVer
consunpt i on° When rapl eceleration is not required and permts stopping
the di sk 15-6pHAl ythedneattiizdl yobabnonfimead rdedest dnr inosperateme di sk
duri th | i t j t hyosl, & t

consggpt i(g%. llqﬁ %%%%rf{;oﬂg%l%%?%a i_/or\l/%hﬁcr)%%f err_s,%%ﬂ' p‘?gssjé t ?%ti onis
a di sk dedéetechanigrighe rmumharn of xdtaetenafathrdbok 45 SeRPpRAGYSYIR at i ng

di sk mer@ﬁ?t%@{:ﬁht@&é@ﬁl whi g rot ehentt b ghekasek ardtyel varpedims out a

forced decelerating and stoppi ng operation by applying a reverse-direction

¢ p
vol t age i kS gremyerbedobe it 15 e ddieAdSe LEE VR % REVELsKS DX PPHRRF savi ng

decel er atg'taeﬂ Ak S OPRIEh 8RAISK L8 PhirBel Phals ePRYEH r 3 IGCANS BEYmmen t han
that for the forced decel erating and stopgl Bgtfoper ation, dependi upon the
e

ki nd18f alRokhndigk ARy iqessofthidke Hece fafudt $Popietigct Lthg so

charact erhgedrhi et Pat a i8R alNEpEEgkiifed DabE1§IPPEER hd BE oROVErtis@Vi Ng

decel erat i ngaand stoEpl ng operation, a 30 reverse-gl recﬁ‘l,on voltage is
tai

appl i ed fePtatiep £ ane 188 Y9 Sompand i s hEsgedia b i0dS EPGr At Bnal
speed of g§hekdiSknéeardhesnetaaiesasBoppeerapidlptarid eel iBH1ly fernthe

sel ectl ngreason described above. If the disk is ejected without being

20 reliably stopped, its recording surface is likely to be
scratched since existing CD-ROM and DVD-ROM devices are
generally of the tray type, and the method of stopping the
rotation of the disk more reliably and rapidly and further
in the lower power consumption is required.

25 Moreover, as the method of rapidly decelerating and
stopping the disk in the lower power consumption, in the
method of decelerating the rotational speed of the disk by
bringing the coil of the motor driver IC to the short-circuit
condition during the deceleration and utilizing the reverse

30 electromotive force of the motor and the method of
compensating for the reduction of the braking force at the
portion where the reverse electromotive force at the time of
the low rotation is reduced in combination with the reverse
brake during the stop of the rotation as disclosed in Japanese

35 Patent Laid-Open No. 9-285174, there is a problem that the



+the power saving decel erating and stopping nethod with | ow power
consunption when the rapid deceleration is not required 35 and permts
stopping the disk pronptly and reliably even when - 5 a need arises for
stoppi ng the disk during the deceleratéon of the disk by the nethod with

| ow power consunption. Further, by sel®ectively switching, according as
required, between a short-circuit brake which is capable of 5 deceleration
at a higher speed, and an inertial rotation which requires |onger tine for
decel er atrevebse gbﬁetapmgtu§§sfh§§ﬁ Pl HbeoroHervisEeRaBed akn ttHe power

saving deggl GLp! 180 ANhel OBP! £9u 08 8L fbndPa fROH OB | & £IRLING

nmet hod can respon each requirenment for
suppr essi nigotght ngbnes anioh a3 Lperke inethod G @Ridoeing axhe)rrevmese

tovel'or oryaEEahE] B8 LR IR 4k Sl SoPEdhcRebRYERALE i BlOM Of

decel erati ng oF stopping a rot rising:contrdlling nmeans for
swi t chi ngprdepemdangsen thetlslmPhM @slagcbhnanmeU@@@ %ﬁxﬂﬂtﬂnﬁﬁﬂﬂfﬁn

st oppi ng, ,, KL VESD ﬁé}ﬁ éﬂctl %ﬁl@nfﬂ oed ideceker é'@@pgfeégga SPGHALH on by

appl yi ng B'Fever se- voltage to a dis which rotates the

di sk so a@StDOSané@I}nd@@mRaQﬂe?QHle%®ttﬁé fhskli%gd carrying out a
power saving deceleration or stop operation 20 with | ower power consunption
than the forced decel eration or stop operation so as to decelerate or stop
t he di sk. DIﬁ@lDﬁuﬁﬁtpénLﬂMﬁnﬁﬂqw toclaim2 is a disk decelerating and

st opRig ng et hagh of HK 198 rpteldw's(al\fbe&%%r absseogsréia@eﬁsaaﬂ@trﬁés ng
di sk, conpri sing J@ ectlvé1 sw tching, 25 depend |2a1 t he klnd of a

command ubb® @bnecérb@uwgomdgt@mm d%‘é’é%eﬁfﬂ%e@f Hedridy
decel erating o @1 Oy AR of ttma éli’Bk)ﬁé\gl@e e ;@eﬁmiestsle%@tm tage to

a di sk notor rotates the disk so as to force decel erate or. stop
the di sk,tbe degelerqt bug “@MW%&\AW@ RAMEH @P&F’PB‘E‘:S@“OY’ 8RJRRigEr at i on

with | onegepalBEa&aBHUARE hOR tr@amltm fagiC ¢ raeiasl ertdgin rtlﬁé Qigiperation
so as to decelerate_or stop the disk. Accordlngvé%%the di.s eV| e and di sk

decellér at FRAGLAY %@%ﬁﬁ%% ﬁH&nojfftnﬁ@dd?Eksﬁ S tORE NG EDF qf 35
decel er atigRiff shepdetetloeadiivh icF noe IEHK 18d tHdmemidbdith the

low power consumption.
In order to solve the above problems, the present

invention is a disk device having a function of decelerating

20 or stopping a rotating disk wherein a disk motor which rotates
the disk selectively carries out a forced decelerating and
stopping operation by applying a reverse-direction voltage
in order to forcedly decelerate or stop the disk, or a power
saving decelerating and stopping operation with lower power

25 consumption than that for the forced decelerating and
stopping operation, depending upon the kind of a command at
the time of the deceleration or stop. It is also
characterized in that when the disk is to be stopped by the
power saving decelerating and stopping operation, a

30 reverse-direction voltage is applied for a certain time to
reliably stop the disk after a rotational speed of the disk
reaches a certain number of rotation. This permits selecting
the power saving decelerating and stopping method with low
power consumption when the rapid deceleration is not required

35 and permits stopping the disk promptly and reliably even when



with | ower power consunption is selected to decelerate and stop the
rotation of the disk, so that the rotation of the disk can be decel erated
or stopped w thout consum ng extra power. 5 The invention according to
claim3 is the disk device according to claim1, wherein upon decelerating
or stopping the disk by the power savihg decel eration or stop operation,
the controlling nmeans controls instruction commandi ng neans whi ch conmands
the deceleration or stop of the disk to 10 imrediately return a response of
conpl et i cn méed ermieses ebaac wttiogp i A Henvisistk drmraimg)rtdhiawgetc@lfﬁlraitrﬁ:w is the
di sk decel grating.and, st i rding to claim
2, \Aherei%gug%?l gé%& 8?a$?1%gq%r cgﬁgl.% H}? ]gbéé 1?8%8% e&%omergsaw ng
decel eration muzsunqrpaey %ebectaveéypemmlrrg)nmcmcpx)iumg asnmand

conmands THE HECRr o s VERRor PSR of 1 RTLE BhaRE EIERIE ReRELS 8 L .

and SBZK di]ecelffgtmgg azsatnd tzf))%h;engpemgl Manhfah mhetheadnsdxtdﬁwonevhixmsmnt Lhe
ecelera

| over povkratbheRstiat PArErolasy Lotk loh HiUERELacba JEL ALY O

the di sk,ismdtmt driering ateiaors ,ohsthheop@ﬂ(enaﬁ“a\bmqjeiﬁﬂ@]r@ta;ulm agtdopped

W t hout pf@gp%bggﬁﬁéfgt%gnpogﬁraaﬂ?gpﬁ’\iﬁQe heble orr c_fﬁﬁ’éﬁﬂndjec%‘ﬂ erating

and stop on 1's sél ect I'ting tine e comman
conpl et i dmecsialbeteédunedorﬁe@pqmmnce)rit@c@mhh ngquaremngnm Fors the di sk

devi 68 20600000 AGChELD Letlo e IFTEL Tobbeatial dovbgad urther S0

conpri ses ns carryi g out” a short rcurt rake r|ng|ng i nput
term nal sde¢ehenstderncoil in the disk notor into a short- C|rcuit condi tion
and Lt11121 N0 hd SHGEAT BlCALEOPRY ée\: 8158n0f 1ENP TR GREL Habidigler f or
the decel eration or stop controlling means perforns

the powera sévnﬂglqecelfeﬂgﬁ@rﬁwftﬂ R o?)'@‘mk’%@ﬁ pyresptyingy ddwk + he
short-cireu, gﬁ, Pé% J%f@i’fﬁﬁg%%?&i“éﬁﬁ&xﬂ@' A il ofitie

decel erati ng and s ppl hg net di sk device according 5 to claim 2
or 415whekend @ﬁe%@@é‘ﬂ‘a%‘vlwfdé’é&@%ﬂﬁﬁw&nﬂrs?BBBPﬁ@gopé’reé'-tWQ%‘ is

carried OélarpylﬁsrB%manqoafc%hpr&é‘déré&étmﬁk@rbytbpl BYleRa tiipbyt er m nal s
of a motor coil in the disk nptor |nto_a short- CII‘CUIt conditio r}’(fj
r"aﬁ'ﬁc or 10

utilizi n(PRP+E¥BEsR r@V@:ftSr%TﬁH%t%%e% wiltage k& grdigkimetes
the decel ese4t88 tHe 8liB8R-so as to forcedly decelerate or stop the disk,

and carrying out a power saving deceleration or stop operation
20 with lower power consumption than the forced deceleration or
stop operation so as to decelerate or stop the disk.

The invention according to claim 2 is a disk decelerating
and stopping method of a disk device which decelerates or
stops a rotating disk, comprising selectively switching,

25 depending on the kind of a command upon decelerating or
stopping, between carrying out a forced deceleration or stop
operation by applying a reverse~directional voltage to a disk
motor which rotates the disk so as to forcedly decelerate or
stop the disk, or carrying out a power saving deceleration

30 or stopoperationwith lower power consumption than the forced
deceleration or stop operation so as to decelerate or stop
the disk.

According to the disk device and disk decelerating and
stopping method of the disk device,.when the rapid

35 deceleration or stop of the disk is not required, the method



- According to.the disk device and di sk decel erating and stopping nmethod of
the di sk device, the power saving decel erating and stopping operation is
carried out by perform ng the short-circuit brake, so that the rotation of
15 the di sk can be decel erated or stopged Wi t hout consum ng extra power.
The invention according to claim7 is the disk device according to claim1l
or 3, wherein the disk device further conprises nmeans for inertially
rotating the disk so as to be 20 decel erated or stopped by friction during
rotation,wabh i1beeropowelrl cogsmepts orerifsoses edteedidue|dacaiegaoe andppi ng
operation t inertial raotation qf .the di a ;

decel er at?ﬁépaﬂges{% B%ﬁi&no g?té:thieor?gs'me%lom}%aq }nﬁggcéé?%\?%%ﬁﬁ# cTATmS8 is
t he di sk @bsKecahebatdagedrdasedppirng toppledd wift ichet dicagis ueing eexccar di ng
to claim2 or_4, wherein the power saving decel erating and stopping
operationp?geﬁarried out by inertially rotating the disk so as to be
decel ér at ed orTrst aippeenbyohr actbad iggnéoatde igurd rigs tihee rdoitslt | daw 13O

the i sk aeepEatnd 8 CRELCLT AhErEin YRR NI (grabtn g SPRARIRI ™ T

rot at i on thetdisklitgk th@npbwedesairéngt @ecet esatppadovi Fémytogmrfsmmmg’ extra
power by jpert] ti i : : The, ! ding to
e m o i SPEiofi it LEhTnddnd et its inefreqeidRpoiliaRts g East O

devi ce fuwbheh compandes theandedelexatignngroatop sHortthecidisk ttdrake by

chor 001 (REEABERTY Bstukp T THEhaley oElePBRIERIE BRIl 0 o 1 1e

not or coiéxequbider for the deceleration or stop of the disk, and nmeans for

inertially rotatd nghbofe dhakadotuingy RO dacapraled oheshopged by friction

generated during the rotation, an cont ing 10 neans sel ectively
swi t ches @ecatenathadsand tstapring metiied afdhadiskedeyareranteardnedf t he

di sk as thg poyen §§v&ﬂefg§g,|ehgb%t g%@eqrer%t&&xﬁw A SPp iy bended { ok med.

The invention according aim 10 is the disk decel erating and stopping

met hd@ of bY Aheperet i chngdesediaip tirn 8o BPProPediatilomn 88 FPAMES power

saving degel €6@bl8Ri8h SFOBCRARANA! eRRcut i&H lised niedd it SB) aedt veh&d
swi tchi ng between a net hod usuﬂgia short-circuit brake b ri ngi ng i nput
t er m nal st®f 1BSkEHEt 108 |CQmMabiRg SReBSE oV B LRko CRMERGASith&i t conditi on

and utiligtpglarkeyenserelLdy wptine dosge 20 of the motor coil in order
for the deceleration, or stop of the disk, and_a nethod of inertial

rotating the AIRCEIIRG £Q Bhe itk delfir AN ibpe A9 e 2189 Rter at ed
during t hetoppahigonetheeDIgh Nthd adide déskcdevivhenartedirdpidecel erating and

25 stoppi ggcgftep:ggig% to:r.les E%ko etvtilec%’is%?rs] %Q% {'g tiagred, the method
with lower power consumption is selected to decelerate and
stop the rotation of the disk, so that the rotation of the
disk can be decelerated or stopped without consuming extra

25 power, and even if the power saving decelerating and stopping
operation is selected, a waiting time for the command
completion can be reduced.

The invention according to claim 5 is the disk device
according to claim 1 or 3, wherein the disk device further

30 comprises means for carrying out a short-circuit brake by
bringing input terminals of a motor coil in the disk motor
into a short-circuit condition and utilizing a reverse
electromotive force of the motor coil in order for the

deceleration or stop of the disk, and the controlling means



~decel eration or stop is not required, the short-circuit brake which is
capabl e of deceleration at a higher speed but involves, heat generation or
the inertial rotation which requires tine for decel eration but reduces heat
generation 30 can be selected so that the extra power or heat generation
can be suppressed to decel erate or sToB The rotation of the disk. The

i nvention according to claim1l is the disk device according to claim?7 or
9, wherein the controlling neans 35 inertially rotates the disk to be

decel er atpeirforms the power sdatigrgridese kegtattionhandptey eperatienikyi on

during thg f%fﬁbogu%thteh%cﬁwléffc“ﬁ@ ng gpse-direction voltage for a
0

certain peri I'me to stop the disk as t e power saving decel eration
and stop oper atheningeMhionnaeapirdd ngcdor dtgin ob ciai khe2diskt he di sk

decel eratyn @?gggam PLiRG. sne%d;g et b Ek: wl%ﬁa F65oLdi e dQael@i m 8 to

10, wherei savin eratl on an pération 1s cartfied out
by |nértltﬂlqdanma2|qg 4hewueshlnothe Qemeueﬁ@mmnq<dapqﬁeﬂﬂ§¥nqn¢m@

tati by, Qf riget t i t |
he reverbe B The PRk s ORI FEr 6| AL BY pELIELAAANG digeany ¥ino
di sk. Acovivtujtthrake hlymxteg/m@ Jarmwntgkrmlser@ﬂ angoand sedppimg

hod of f th
sk is SEApEMF BRTEEE e W dlans ﬁ%%%%?ﬁo‘gfw T T

with | ow dosrerseRigs tvemotheei foraei oh e cadialy cod 1oL ardsri %Olé' he di sk

devi ¢g acﬁpédag(fg 1 8-6kadidR bl ein the disk device further 20 conprises
di sk wei ght coe Fircifént neasuri ng means for neasuring the wei ght

coefficient ofAadrrdirg, tanthe dighdlewiesr amd disik efrRrat g fapd
appl yi ng ¢ gfgsra%t%rdew Od(]xéfoc!liéﬁedé%cé Cehlaid e i, afgtine is

det er m ned on a neasured result he nmeasuri ng neans. c"25 The
|nvenu(Nﬂ%@%benﬂﬁgngo&ﬂ@mﬁﬁqppl%gt%@eﬁﬁ§k°&eéél@@5ﬁhﬂfzﬂﬂﬁ Yppi ng

met hod of éf‘?of'hihgdé}ibCEh@EGQE:(i'r'&gl1tt0b@c'afk'em 53, tnher ehe podhekonedght
coeffici ent Is neasured and a standard of the voltage and time for applying

t he Aéverkle @l%sé%ﬁﬁﬁrp%éﬁpédf?%edao&ﬁ%ﬁ’ﬂe%é’rﬁt@d’ CPPREMIRIRK R er ni ned

based on goweasured result of the disk weight coefficient. According to the

di sk device and di sk deceleratln and opRpi Ny tho he di sk. devi ce,
the disk can 0§ e’r?‘éﬂ“ﬁlgf‘oﬁﬁgﬂ %ro dﬁé“’g'? k 4 t %Ilc%’fséf ViR ght is

used whenad®otOendi g c3admopped By whereimathevdisk avepiverfwotisenpt i on.
comprises means for inertially rotating the disk so as to be

20 decelerated or stopped by friction during rotation, and the
controlling means performs the decelerating or stopping
operation by the inertial rotation of the disk as the power
saving decelerating and stopping operation.

The invention according to claim 8 is the disk

25 decelerating and stopping method of the disk device according
to claim 2 or 4, wherein the power saving decelerating and
stopping operation is carried out by inertially rotating the
disk so as to be decelerated or stopped by friction generated
during the rotation.

30 According to the disk device and disk decelerating and
stopping method of the disk device, when the rapid
deceleration or stop is not required, the rotation of the disk
can be decelerated or stopped without consuming extra power

by inertially rotating the disk.



+- 10 The invention according to claim15 is the disk device according to
any one of clainms 1, 3, 5, 7, 9, 11 and 13, wherein when a conmand is

recei ved during the power saving decel eration or stop operation,, the
controlling neans 5 determ nes, depending on the kind of the command,

whet her the disk is required to be dec®lerated fromthe current speed or
stopped in order for executing the conmand, and if it is determ ned that
the deceleration or stop is required, the controlling nmeans selectively

swi t ches eit hethe oimpphioheatbordiagsdodicdecin ¢h isoltheyaliisk glefeic€or t he
forced de L .Qn.ar cqor. tq d l.er.at t By ﬂqpyﬁg avi ng
decel erat%%%g%giégoggogékg& (%‘n.orT é %ﬁ%&%{lﬁoﬁthg:(%‘rﬂfr%ﬁ?oéﬂ% alm %fi s the
di sk decet@mprisagsameastsopmimgamtihbalg oputhe @hoktaevires idcdurakergens to
any one of I : , n V!]F{i- VgD & ’H@ﬂﬂris
recei ved%ﬁjgﬁﬁ%@hgnﬁé\}egegg%n#gSdéocz:fe%e?“gtjtfborn or isetlgfo opercgjf%n, t he

contr 6l | i iytoeanshhdeteoiimmsit depehil bonoandhetikilia inlg teheevsirgd, whet her
the disk | ir to ec re st opped 20
in order %f;%%@ﬁ?ﬁxg t%grcgeorﬁ?rféﬁ{cﬁé gﬁ%{{S?nFFE?Ls&éefga%%ggﬁ?hﬁethe

decel er atdeceberatdpn o1 edqwipr od, thiee ddsrkt,r @drd mearsarfo et il 1y

sw tches gj i L i r Lr I lt:a i Pqeq{ r the
forced de%%#gﬁé{lpo%h%?@sﬁso%%or %/g&(?jgtgéel(g%g%ggg\ré%se:do%%bf toﬁjr po ﬁ, savi ng
decel er atf phcbion5gsnepaseer durdng Naeoratagion, t avd dihk arntinel ke di sk
decel gr 2t 09n8nde $LARAVAL yTRIAMLINS et ek Wiy igifar et diier napi e
deceleration or stop is not required, the power saving decelerating and

st oppi ng apér dheodnsirth alhe dtodk Jome? £ 3bheordgkpaisoikhies PONEIC AV 179

decel o1 at g0 01 SEQR 1 6AC IO bE: dBEOA 86 5O PRairdimeRk( T power (s
consuned and that the rapid decel eration and :StOf can be carried out if
needs for the Thitnventiepapcsareing g wka iy theldictBfefdtkon or stop by
the powdé@guega@%‘;' Sﬁété{kgpaﬁﬂﬂjg HeANI L8 £ODEE AliisYdevice becdi@ingyvention
according to claim17 1s the di sk’ device according tQ any one of clains 1,

3, 5157, bo cliaim 3 afdt 1 Whemedmet RetRRIVeR SaVid\d GecrIPIREE ToRprs s2R

storing nepasatebnt €BPERREEEN §hEMbYE S E6F L AkyagwUDEh Ohgl®@ewdahaa and in
case 5 of Treceiving a command to, read t he dat ﬁgsﬁ?gr,ed in the storing neans

upon decePBFRPANYSLRY. i HOHYy ¢ HeC pbhebrakei A& i T PHNd st oppi ng
oper ati ongerfyfaAlisl oG itsteoreeil is tReuddskhaoeadit dnto 4 ety

decel erate,the, disk, .the cont#ogl.hn .nmeans controlg ngt to, forc dl%e

decel er at @1FRBLAFPRILT4APIANG B ﬁglblﬂﬁ'ﬁ@"(%saeﬂ BCHERMOL NS 2L The

[ nvﬁlzté)i oPoﬂﬁﬁngdeggtrOc@Iiaj mnl&éid‘eﬁ forditte dbeed bt on aoxd stoppe fig

met hod o e di eyi ce cordi t Q.,any -qQne. of_.cl ai 2,04 10, 12
and 14, V\I‘lé?eﬁihsghea’a%‘sak “b%?r%‘i qf;ﬁ’ﬂ&rg‘ﬁ %tr(?%eastlé)gceﬁltealdrjiégngan Sof r ead
data 15 ithodtedecs lnemaised andstoppeaedebyif miegsion ggnaradedaddriogriele t he
dat a storg% ig.%ge storing neans upon decelerating the disk by the power
savi ng de Fg A ifig and stopping operation, even if another command is

i ssued t her eafAerordihgr tedteddisk eten ecehendidksk tdrcefigkatingoandor cedl y

the s BoPBitd, HerEf (8 Ple FFsCoRByIRs  GRCHHE B id Bt ok
devi ce, whegefleratdpndotdertdprist ioh rawigd i $heosheshufisguither pder
saving deggl 8hatiisNG A 54 PP 8 OPELALIBH Wt B WM& peed but
involves heat generation or the inertial rotation which
requires time for deceleration but reduces heat generation
30 can be selected so that the extra power or heat generation
can be suppressed to decelerate or stop the rotation of the
disk.
The invention according to claim 11 is the disk device
according to claim 7 or 9, wherein the controlling means

35 inertially rotates the disk to be decelerated to a



+ 25 consunption is selected to decelerate or stop the rotation of the disk
so that the rotation of the disk is decel erated or stopped w thout
consunm ng extra power and the data can be reliably read. The invention
according to claim19 is the disk devi §e 30 according to any one of clains
1, 3, 5, 7, 9, 11, 13 and 15, wherein the disk device is a disk reproducing
devi ce which conprises a function of reproducing voice or inage data of a
CD-ROM a DVD-ROM device, or the like to be directly output and a function
of ext er narégebermineidngattes ienal repeledr bih 88ea frdcsidmgumidianihve a
'nterfacergggﬁionaggd“@ﬁ%ﬁ'{gé?@@éfﬂﬁ%’reﬁeﬂgé—ﬁf@ggﬂgéna&oi@%gé'ﬂ@rOf t he
forcedly decelerating and s prng operation include a command”to reproduce
t he voi ceaorertmie maitbod @hé idier ot $yoputpeitdisk asnthadewver@aving |y
output th fr t i ia.the interface neans, and a 5 disk

ej ecting %%%%%%5%2%@0rag{angg]cfoo&tcﬁée%ég#gévi ce and di sk decel erating and

st oppiSng net héthefinhentiok deviordinghde theaimpld deceherdibbn or stop is
not requi i leraty & PR i ith | ow
pover 10 SEe e A B e B8 e O P "t he
di sk so thatclaemrditeilh, oftherrinlitthe ippwREe datnedeaselrvpben irdout
consuni ngg extr 1 neAGSAIH NIk il PRESAY K

i nventi on?gé\kefpﬁé‘e\e;%%% gggglglragtg}lgw?nst op o]T I{T%g gi E‘k%ll S not required
15 dependtagerdadnl &f aedita ReptedrtedndmadgosrédonadnspredelEl i@t i ng or

SLODRINY ERECEQbA! AASRARE Aediitofll aka LHRAPAWRAyIAY Rndlecel erating

and stopping operation W ow power consunption’is sel’ected to decelerate
or stop thevessarddxesttianevdlsrgestor¥ Rate¥ hale Rekiqsbét dmEarfiko®n and
20 heat gepgratiz@n can be suppressed. Especially when driving a portable
conputer provided with a CD- .a DV/D-ROM or the Iike by a battery, the
driving tine ASCHEdEngchecthe defpige 1ard (disi i drsRierak 189 ddstop of

the disk éégpgangeﬂékhea b8 Gec el aldeRd ¥, ThePRiBE AR BOtall b Dy the
di sk, the disk 25 notor, i s _not ,forc,edlg brakgd r%;ultl ng in extension of
the 4&r vi8EOPPRE SVemhd fyitdie b 1% f FRRPEA\RYN thge POVSE SAHNR| er at ed

or StOppedeeylteb@tﬁ@geraxﬁa\émpim@l%ﬁ@taﬂgoandithoa@mgo@mration, a
response of conBIetlon of the command execution is imediately 30 returned

to the i nSPRBEPPEACEsmandi ng means so that the host conputer which
commands the deeel ivénoionrastopdiny tedotaiinhe3 whs tihg digie devridde

commang colBbel o 2 SRR ot MUl IS CRRE, MShe Al e R (e

oper 2o oncbypdisese diew weigh hcsef el ef ahtngeasd ritnep meag soprmt i on. -

13 measuring the weight coefficient of the disk, and a standard
of the voltage and time for applying the reverse-direction
voltage for a certain period of time is determined based on
a measured result by the measuring means.

25 The invention according to claim 14 is the disk
decelerating and stopping method of the disk device according
to claim 12, wherein a disk weight coefficient is measured
and a standard of the voltage and time for applying the
reverse-direction voltage for a certain period of time is

30 determined based on a measured result of the disk weight
coefficient.

According to the disk device and disk decelerating and
stopping method of the disk device, the disk can be reliably
stopped even if the disk with different weight is used when

35 the disk is stopped by the method with low power consumption.



. The . power saving decel erating and stopping operation is executed by’
applying a reverse-direction voltage to the disk for a certain tine after
t he di sk has been inertially rotated and decel erated to a predeterm ned
rotational speed by 5 friction during_the rotation, thus allow ng the disk
to be reliably stopped even when thg dlsk i s stopped by the power saving
decel erating and stopping operation with | ower power consunption. 10 Brief
Description of Drawings FIG 1 is a bl ock di agram showi ng an enbodi nent of
the present i Mientiorenppdn eat¢erdhngptd calatnsks rigpriduud irmk diamcrea and

FIG 2 is di_agr Wi eptignal diskqgl5 nepn

devi ce. B%s?g%ggggf 58 %S)r%i%%g ogt&[%gp%lngen fo'lr51 E|r77150 |mer%tg11 ?U]I e present
i nventi orwlmtdelbewhescal tenmbatowswrehedsedr dugeng thieGpowerREaMiBgl is a
bl ock di re t i ied to an
opti cal §9<€ reprg%ggigé §§Qﬂ§gé%cg%e ergﬁgec%ﬁﬁgggpgﬁgdgﬁgﬁgi a disk
devi c6. Ri¢eeemipenyundepéndingroot éheakindlo iihehcommandeceheithgridi umin a
di sk shap o J t] nef lc..di 25

opti cal i é%%%%%ﬂPVﬁ%%%Qhﬁgcﬁggél?%éé?ﬁe g?&oﬁ?%ﬁ€9%§%%F %éfﬁélde of
t he di sk ﬁegppedliandrdetaﬁad mwerunxn@rth@rcemmﬂhﬂerandehﬁumnfms4

denot es d n CSLV t Qpnqng froma
controll |¢1§§ng§%§éq ghélt e the%(flv{gaq&féﬁ c%??@ %gt %% g‘?‘é% dn such as
rotation, c@mta@ténegamaen,s ded ecariaelyn sarid odrasp @mmmm appeddie Added

to ”(_1'1 d'f{vé‘?&@d%%&‘t%n”%’lsc 4{ Si eéi'ﬁ‘&fiﬁﬁof:hgek‘é‘i'c'e g rotational

spee dr sk to be out put controlling neans 7. Reference
nuner al Ed@l@ﬁb@éétaOIlegroﬁltl@P ngeXelo dlaecwléhtﬁsmé(ﬁmw dfhe fpawesanpl e,
an 35 optégﬂ_n QEHgiei'afE‘i%'ﬁetdxc Eohi ke, a head anplifier - 14
and signal procCessing circuit, an epro uces a’ signal of the disk 2 and

sends the samdh&® Ua\t%ln‘m@@@@?ﬁgdmsn;#%(!lm kfhelskitte ofligkcor ded data
| s such a&e&’&i&f é%g £d 'smgl% ﬁeEﬁB@lW@‘%Hend'ilschié‘@{ch&'c@szﬁrhc})e

directly 5 repro uce devi ce di sk device 1

receftPes &0 cymreie tof Fé@rldtﬁjc?e thebe Bat hof rb?n%ﬂ%ds‘l d@fﬁﬁﬁ@i when t he

data procgssbmfa i8NS Qe@éQGééséﬁr&HQ tﬁédpd@bi Qaélﬂﬁtﬂéb%ﬂéﬁhﬁﬁﬁﬁfto t he
out si de- of the disk device via voice and i mage outputting neans 12.

F@product?%nsB?PlepFﬁétQSPcet&ﬁﬁqQRﬁﬁ9%¥b%%J% ?HEIGSE§IQ1 £Se of

repr odugl c]g@paﬁalhbeoﬂameanuahdoroeﬁdanﬁ r&mdaﬁ@eedhethé@pw@umm tire data
require or

roducgi n voi ce, gnd | e and.a case readi n he dat a
L oresae b EBY e Recal arra, Trom TRer oS et shn et int Siortd ng
meang 08 lmtcufcmefomfleem@em@dtﬁé amm@ptmtimgmﬁeﬂmmd put the
same to the out i sk dev t he _hi ghest

id
repr oduci aEpBé %?8?ﬁ8r8F§ﬁnd85|§tof 8 Fﬁﬂuﬁfﬁﬁériﬁﬁaﬁopﬁg uci ng
speed of mémmsoseEeamdveaqgswmqynﬂs;extménitonapp$y taeeerEﬁuﬁJQ is

carried out_at.a | qQwer ee t, 2 When
.the comm ﬁr?%tf‘f’ﬁn\gﬁ c?%e recdger%t(g&% %%Qt%% tehdodﬁ {ngg% Qter %3%\? I'a the

i nt er f aceoneamsiek®l etatelatmspopckysting paeens @wwd@[xelq’rummsn he data
inthe daﬁ@o§t8£EQQtQBﬂqs 8 and carries out processes such as error

According to the disk device and disk decelerating and
stopping method of the disk device, when the rapid
deceleration or stop is not required, the power saving
decelerating and stopping operation with the low power

30 consumption is selected to decelerate or stop the rotation
of the disk so that no extra power is consumed and that the
rapid deceleration and stop can be carried out if needs for
the rapid deceleration or stop during the deceleration or stop

by the power saving decelerating and stopping operation.



.25 correcting or descranmbling, and transmts the processed data to the host
conputer 13 via the interface neans 10. Next, the disk decel erating and

st oppi ng nmet hod whi ch decel erates or stops the rotation of the disk 2 will
be described. 30 Wien need arises to decelerate or stop the rotational
speed of the disk, the controlling edns =7 sel ects, dependi ng upon the kind
of the command which is currently executed, the decelerating and stopping
nmet hod by forcedly decel erati ng and st oppi ng operation in which an reverse
vol tage i s apflliednveBsiehactekdimgoroiainfbi cksl teead shtdenier stop,

or the ac&c?rdgﬁge{Sr n% ope% LOPADG 1Ol NAG BY BOVRY S¥ilgq 15

decel erating an i on W h 'a ‘gowér "¢ondunpfli on Tower™ t han
that of twikefeinethy dimleldae‘aiq:e'gﬂmchsrcqmnmlwersﬂcbrmngmnédfcals t he

power - savi g degel e0ali B0 AP SLRRRL A R0 OREIAH 1884 £e A, Y LnGid ey

br ake tha i TCuUl S cause across the term na a notor coil
of thé dick mastetving @ cammangutot headdds aladta stogedsioptheistpringverse

orat| ug hadfs ApbIRcerEha i (R Midy B PnBTEBRE.Oaavitig i ally

rotating edls e |y st opped ctl
Al t er nat idedglenatiéogl @m@tsttg);amlg gp(gmmrngmmtewm b§ qxb@rtlaerlqmwrm power

savi ng deC&'féE@éﬁ%ﬂ%ﬁ %‘:—1 dé ijnéeHEXngt@r% ‘T‘cﬁsﬁ?r g ther
sel ecti vel y SW I Ng plural Kinds of” power saving ece rating and
st oppi ng @petrel bhsgdmeandi mvgmmmlajrrgetncyoofomedls decsllaratieothd the
rot atlbonathélge\?th]i &@ad@b ?é 24 tlﬁ@ d?l 3 QsUBQ@h ééﬁ@‘itét%li The commands

to apply the reverse volta not or he forced
decel eration &hestUprPfrlféMaﬂeaCF@ifdéMnﬁloe CleFJd%ltJas readihg défkand which

requires &é’céféi:'éﬂlht}%x?@ 3%y RRRoAoPAH Rh8k @e\‘/i?béea&&dﬂ?@
r eproduci ng comrand whi ch ures to out put he voli ce and I mage signal as

soon as p‘%%s@beé)n%rﬁifackﬁ“slkse?ec‘i Ry c%m%d orand ddbi WPeFRIRGERR i on of

the di sk i &R Ye@Nbgd # 2PL Vy tx PR i £ el ality hhSudH! irdPe Q8 ddves devi ce.
On the other hand, the cases 25 of selecting the decel erating and stopping

met hé8 wi th SHRE PesReansi mpdidderass Pﬁgrﬁﬁﬁlgﬂé‘ﬁpﬁnﬁo%éf‘gtF%nr‘?eh‘é:l ude,

for exampige @a€asstoiecletfi ¥hBIsRoeengRmean@ %tp@m R nerating Wiet he
drive to shift to a | ow power, consunpti on ,node, case, of having, recei ved

no commrféil%’ﬁd’YsHPFtE?l‘ﬂe’E & aHdr g Sﬁcﬁéﬁéﬁtdﬁ‘%enﬂn%%o%bhgtor&e%ﬁ R r ecei ves
no commangkéQrifd aAbtaier bdmarfmdlsa m@e@ftheeea\fm@g RO CCYREsdl ¥ or a

Cor AN, HgE FIC eLE 1S 11 U, SOOLATEOUELY ShoRs e RRRLRLIAL NS
receved wabndregdupqnoﬁhaﬂeruhtﬂ lide Hesk dempaetbd the 35 reproduci ng
carried out by SoNe R R e S 5P T ana
when cormsmdppmngemeﬁ:h@ld tdfosimeardalslec@e‘wde thhenethlese.‘apald age may al so
f’g appli gk 81 ERLEY oBUb ! RE P GE D SIECELGLAELAN- thB PRy ddv i sufficient
decelerating and stopping operation with low power
25 consumption is selected to decelerate or stop the rotation
of the disk so that the rotation of the disk is decelerated
or stopped without consuming extra power and the data can be
reliably read.
The invention according to claim 19 is the disk device
30 according to any one of claims 1, 3, 5, 7, 9, 11, 13 and 15,
wherein the disk device is a disk reproducing device which
comprises a function of reproducing voice or image data of
a CD-ROM, a DVD-ROM device, or the like to be directly output
and a function of externally outputting the data read from

35 arecordingmediumvia interface means, and wherein specified



+5 consider the need of the rapid deceleration or stop, power consunption of
the drive, heat generation and the |ike dependi ng upon the kind of the disk
device 1, rotational speed of the disk 2 and the kind of the comrand, and
to sel ect any decel erating and st oppi n% oper ation. 10 Next, operation at
the time that the rotation of the dirskR4 s stopped by the decel erating and
stoppi ng method with the power saving decel erating and stopping operation.
Wien the inertial rotation is selected as the decelerating and stopping

met hod wiadmnaed p@tet hedvingy of5t hie Fsingedlindearnd exadigichgndsdroppigrg t he
rotati O”ac!rpa&p% £foh®1 Rt PRhY doCanRbALCfo Ve yﬁP&g%&écﬁhQ"voI@& S QhdYe t he
rotation & A T or as | out “¢onsum ng ‘any vver, or
t he reverd;etailt@cbeochlr/@d:thgeouapube appbmgd ndo tohexdiegalciyodfutr a
certain t e I o] h t ation pat ahg_% hay been
decel er atﬂe t%é)tf‘éea%: g %ﬁé{na?lr}grg %%I gtr%al Qh% éﬂ_ 0 L{é %ﬁl saarrréactp%od
reliably Chxﬁkeeescthagspopur@md ‘he disk 2 vm t h the | ow power consurrptl on
since the rot t t f 4G ;gj,g;ff#

appl ying the redver 56 ﬁggtt?{)en Jﬁ}?éﬁé’%oé tsqr{%lgl% ?l%éoe?ié he voI t age
and tine Smpaplpgymﬁghpﬁeolfe\tér%eibﬁk e@@VmevoWhageth§ d@pidabl y deternined
based on n© geasyeed obi rady Measuri ng
manner s ofé)‘? eég\%}% t %5 ?elﬁ% r% t'ﬂéélg k5 incl gge a mag;slurl ng manner
based on d;emlger@tlngeagge@d:omfpzmﬁa Q@%Rathona‘sétbf 189 Pposigithg an

acce) gr ald g GREEROA 187 s81E8%EY Ro' WBR AUtAle :C Y THOLIAMR Y 1 NG the

acce eratl on measuri ng nmanner based 'on tinme before a

certai n dpeddhe didadredit ddr inntakion phlthaediskda dasalsnaRrd The
measur eMREY 2 oBBeh LiRRoOk RSN Oy ObxthE Hhskrher i ts 35 accommdat i ng

vari ation of the disk WEIc‘{g variation of such - 17 as a power supply
voltage of th@sifeserihed pRONiSskaFECFAiNg £Bl theBrexeiei@veiE iy of t he

di sk 2. Wheah ithe shpil-ddd&rbiabiakor §t§9|@f3"t§@ @ssk e Aecdatidwy and
stopping method with the power_ saving 5 decel erati nggand st oppi ng

oper &Pi orfleR@RAERALOBpEPG KdRB LT TheCORRARA qf UK S tleéfﬁqué'—lr?é’démo be

carried dcellBiateaYebs EBEPRLiaRY eMd hattddiodadwdad of dHe diadet i onal
speed of the disk nofor 3 redgces t.he re%erse el ectronotiyve fg]r:ﬁﬁ]éaas wel |

as the brh& POWeH 8VIPAletRLeLAGANIc?PY §HORRNGE OPF LGN ¥ Y ever se
gl eclt r ontpdaWQrfcbﬁEumbttlbﬁ (:Ll§loilsert[é@tte<$ tN\h@égémeraﬂbaber&tﬁfpdtﬁ‘lﬁ ﬂl SE is
ecelerate sto e dec nd sto met hod wi th.the
Cover oVt bben O et ike 86 oAt s SRR RoBE Enf e oAt s

t akegol ongﬁttgémefélﬁﬂonmapmmm@mims@&er mp/eﬁ:iagbytmlémelrdl\&mgmt or 3
for the decel on or_sto e_di Vi 1.i 0 C to t he
host - eomEs b 1P R Rt of RoriasdS LR f GBI <o BuboRBRCFLAE | TC

t he decelkile iy arbasttoppy nloomminding tire diak ktl%\dxizertkiechrid)rtm waits

for a 20 e Q t e i rs
sonet i mes e S b R CHEERr Boni g e U R dleRUShOE AR, o1 ng
such a ca:srede\ﬂmlrenamrt@pat$bﬂpp1in19h‘eh@hr§l¢atslqie@él@h@tded;lbrtbemgﬁéﬁ by the
oweh gsay e t g@#, YOER I Sf ¢pected to
Fakeﬁtl nelhcgg?g fgzrgé?tfs&g:o ft?%aﬁl?é& epgigg%%ggl%gdﬁ des?ir'g onsfrecel ves
t he di sk %I%E‘éJ-GEaﬂ-ﬂ-ﬁg @lf é‘—th@p;ﬂlrﬁj{ qBERRe from the host conputer 13 and
returns the reaponser Hé}? IRk GeMRkek8Ratled BR stoBpefl By dpt of

the decel eration or s‘t
power sav1ng deceleratlng and stopping operation, a response

of completion of the command execution is immediately

30 returned to the instruction commanding means so that the host
computer which commands the deceleration or stop can reduce
the waiting time for the command dompletion as compared with
the case where the response of the command completion is
returned after having waited for the stopping operation by

35 the power saving decelerating and stopping operation.



- Next, the operation at the time that other command is 30 received during
the deceleration or stop of the rotational speed of the disk by the power
savi ng decel erating and stopping operation will be described. The basic
operation is the sane also in the case where the other command is received
during the decel eration or stop. 35-TH&t -i's, the method of changi ng the
rotational speed of the - 18 disk is selected dependi ng upon the kind of
the command new y received. For exanple, when the disk ejecting command is
recei ved duri rithe lpowisc eheriag dgceﬂegtamgqgndp@tappbng eperaveonsisari ses

Lo 1apidl gy sLopohiey Lahaty Ny of LR ol Zand &l 66l s dskng gl such 2

€esrr thée reverse
vol t age tHot ke cedirtlaimtiame3afberttize rdiraldhdedeeenaltnemmm-blz\zeml;aﬁqﬂ t he

equi PNt . i SBoBH KSR UJ Ly dAd e LI BRVEECGOIBUIR! fbe Pt 00 of 10

st oppi ng nor e rapldl er power “savi n ting and
st oppibng bHpechfioondnriiog eh&rrmbé:ata.ormt rtckmsofaldemfelln-g athmgilsic a:Q:Ekret ain

ot ati onal o peRd X cbRBCANBLLACKEN tnlr akex g d0ishoaRn)

rever se- |rec roh Vv or t € rapl ecelera can %e selec éﬂ. 15
When, forsewangl@eceherdauagr andi srgOppmngrmpesatecelwe‘dh kdwef @dwes ng

operation %{?w General ly, in the disk reproduci ng device, especially a
CD- ROM or° qavi ce, the rotational speed of the disk 2 is sonetines

changed dependi ng upon the kind of the read 20 data. For exanple, the data
of the klﬁlgléfcbggbli}g_ (Ms) ey ﬂ}% hG& T or correction of a higher level is
8 -at h est

rotated and reproduce speed of the systemand the data
i ncl udi ng i nf ¥t |brv-5bril é’rlm?k Gbré\@‘cﬁm dhafing |agwamhadinent obitdhed and

reproduceg @k efit! QWokntARRM & mécbetéﬂmeé t2e §pe@gk0f ot and
t he dat aegr eas o}w SI o or Eitirarlratge whi ch % a Ti xed reproduci ngﬁisnpeed and
is not red@vied;tande read at the high speed |f t he reproducing speed is

hi gher than apcﬁﬁtai N $pLeh ok R a%gksﬁl 8Hdwi 8B aduead it il (digyy | overed
reproduci ng speed. 30 Wien these dafa reproduci'ng commands are recei ved

duri A§ t HeCPERBNEAAG §@VARE st op, the current rotational speed of the disk
is detected and the acceleration or deceleration is carried out to the
target speed. In the case where the deceleration is required, simlarly to

the case BeSBj ¥edrngoss CarE Ydingk Wk ct®elNVANERBDf or mer exanpl e, the

met hod of Embodiments of the present invention will be described
below with reference to FIG. 1.

20 FIG. 1 is ablock diagram showing a case where the present
invention is applied to an optical disk reproducing device,
and reference numeral 1 denotes a disk device. Reference
numeral 2 denotes a disk which is a recording medium in a disk
shape, for example, an optical disk, a magnetic disk, magnetic

25 optical disk and the like, which is inserted from the outside
to inside of the disk device 1 and rotated by a disk motor
3. Reference numeral 4 denotes disk motor driving means,
which receives a rotating command from a controlling means
7 and has thedisk motor 3 carry out operation such as rotation,

- 30 acceleration, deceleration and stop according to need.
Added to the disk motor driving means 4 is a function of
detecting rotational speed of the disk 2 to be output to the
controlling means 7. Reference numeral 5 denotes a
reproducing device, which is composed of, for example, an

35 optical pickup, a magnetic head and the like, a head amplifier



.- 19 switching between the nethod of applying the reverse voltage to the
disk notor 3 for forced deceleration and the nethod of decelerating the
disk nore rapidly than other decel erating nmethods with | ower power
consunption is adopted. 5 Cenerally, tge di sk device 1 has the data storing
means 8 for tenporality storing therédd data. This serves to tenporarily
store the read data, and after processing of the error correction or the

i ke, send the processed data to the host conputer 13 via the interface
means 10 andVessignak pooaassing ctioouddd and veprodaten & sigingd A the data

t | f th

decel erattonRof SR8, BARAE IS SARCYS AR d REBRERINERRANLE O et (e
decel erati ng cthmotmn ol b erfatriesw rsted datdi g6 surh één‘fq)ma@dd@’yatfwe met hod
with | ovelnROUehaEANSWERLIAY 1 32 tormd AfibRakahNBeldEddt (e data

storing nean sent ost™ conput er as it is via the interface
means 510. r§brednekedablyy tél@hlde\ﬁéis devddiend tanel adiep gihrdlisle dpgice 1s not
forcedly t ed n e g t en if
thero 1 5 FRoEt e B R e SRR B8 T dr ™ 32 ecel ving
the data ¢@lanuhgrcbBmahbesfti@tédprfhceﬁélﬂatIaeétlér?rﬁjf(?\%%ﬁl%e% the read
CLALMS 1 gafalind Ssgkﬁgs(ﬂke)saﬁ En Ubicts o Qs ST Iy 8

stopping a rotating sal dIS device conprising: 5 controlllng
neans (7)1fotasesieeiard yimage 1 trpt Hbpe fieays ob? ¢ hKepriwit or vdand
upon ﬁece{ﬁéa&bmeeoanat 3RAIGR0 s 1RAMRCT AT Uils A 10t difRel R at | on
or stop operation by applyi'ng areverse-directional voltage to di sk not or
( 3 ) whizahlrthadesa hs diptedetermined iresfl pfdeepredacdngothe %4% t he

di sk, andrggp ¥Ry £o¥ tpweﬁf %ﬁ%"ﬁ}ga deeideratd Qﬁnaﬂjesérm) PRedSdion with
Iower power “consunption than the Torced decel eratjon or “ﬂg operatlon SO

as to deckfadang %‘Peéia(ﬁ? ffked dilgher gpgedat R ik gte FENZLNFIEBE @ hpi ng

met hod of sgodeakifevheedhth whbehngenehakagesnotushops theé okdiéatmi sk (2),
sai d _net hod congrlsm sel ectively sw tching, dependin n the kjcg of a
e E E)g & 2

cormér?d uPBAIBePBEBRATAAG BLaBSoP8i kY, OBEPHEhDE T3 n e LUt
decel erathenc19¢ FiP qpLidd i1Qn yy aaphyt&ged tigy diisfhest reproducing

speed of the disk device 1 is far higher than the reproducing

speed of the voice and image signals so that in most cases,
reading is carried out at a lower speed than the highest

20 reproducing speed.

When the command to transmit the recorded data to the
host computer 13 via the interface means 10, the data -
processing means 9 temporarily stores the data in the data
storing means 8 and carries out processes such as error

25 correcting or descrambling, and transmits the processed data
to the host computer 13 via the interface means 10.

Next, the disk decelerating and stopping method which
decelerates or stops the rotation of the disk 2 will be
described.

30 When need arises to decelerate or stop the rotational
speed of the disk, the controlling means 7 selects, depending
upon the kind of the command which is currently executed, the
decelerating and stopping method by forcedly decelerating and
stopping operation in which an reverse voltage is applied to

35 the disk motor 3 for forced deceleration or stop, or the



~directional voltage to a disk notor ( 3 ) which rotates the disk so as to
forcedly decelerate or stop the disk, or carrying out a power saving

decel eration or stop operation with | ower power consunption than the forced
decel eration or stop 25 operation so as to decelerate or stop the disk. 3.
The di sk device according to clai mz, l#herein upon decel erating or stopping
the disk (2) by the power saving deceleration or stop operation, the
controlling neans (7) 30 controls instruction comandi ng nmeans ( 13 ) which
commands déeetiecaténgtand sdopgtioyy néthhd hiy pbwm? $ avbnlg eiteéiqilefmtuimg a

<t oppi ng #9 reRoBPLpACoReaR IR R RAC S polEy Fonkiat it SRS AaRD T

decel eratthgtoof the- fbrcezi]qppietgeldmeatllsg énﬁ )stbppmmg e@eara v ng

d I t [ f

exocuti ot o PRsaPa ety L b 1 PREREA S B TR RN Rp e (19)

whi ch 5conmpadstibe deeedi eslm::tmcmrcsu.bpbnakeh'ehdtsa( shos. -dhecditkiglevi ce
di
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dISk evi ce accordin wherein t savi
decel er atmeghaddbyt @Qpﬂlm@- e 2711055 |Q)ﬁ1 pevwenr avdngudeppelegetdmd mpd.

short - C'fgebg)g%ak BY 2 R5LRG fidy '15‘& réﬁf‘éﬁaﬁ%u“ﬁm We1GRd 1 4dn § he di sk

notor (3) rt circuit ndition an zing a reverse
el ect rono8viechbngetbp pPhoradt binéélcPf ipPWRE 2 ¥ 19 tdrcelrea et ngi A or

stop. 7. deWres O Tdhdhd oné! @b8hlulhedcyWagr &iye t he di sk device
further c%?r%r?%gé rrgaéns flor mer%%ll (j: it) tlﬁ {Je ctYhe disk ( 2) so as to

be dddel efeEelesrtiospndd Wie frrqfcéﬁw%r Fﬁgeﬁlo%t tde, ddw&k de W¥hitrol 1ing

means (- 7codmRShHOLAB @Gl #i@l i ng or stopping operation by the inertial
rotation of said disk power savi ng decel eratin and st .oppi ng

as
operation. 30 He é%ﬂsdéeePBPéh’l heak&VersHivind tRdehdP dihe itk sk
devi ce aclﬁ@tei:ng Forchaianforded dad€Ieratiba pewstopadined wdreel £5ati ng and

AR TR ENC AT YA WAL AN (R
20 data as soon as p0551ble, a voice and image reproducing
command which requires to output the voice and image signal
as soon as possible, and a disk ejecting command for stopping
the rotation of the disk 2 rapidly and reliably to be ejected
to the outside of the device. On the other ha'nd, the cases
25 of selecting the decelerating and stopping method with the
power saving decelerating and stopping operation include, for
example, a case of receiving a command to stop the operation
of the drive to shift to a low power consumption mode, a case
of having received no command and shifting to the low rotation
30 mode when the drive receives no command for a certain time,
and a case of receiving no command for a certain time and where
the drive spontaneously stops the operation and shifts to the
low power consumption mode. When any one of these commands
is received depending upon the kind of the disk device 1, the
35 reproducing speed of the data and the like, the deceleration



+- 22 9. The .di sk device according to claim1l or 3, wherein the disk device
further conprises neans for carrying out a short-circuit brake by bringing

input termnals of a notor 5 coil in the disk notor ( 3 ) into a
short-circuit condition and utilizing reverse el ectronotive force of the
notor coil in order for the decelerati or stop of the disk, and nmeans for

inertially rotating the disk ( 2 ) so as to be decel erated or stopped by
friction generated during the rotation, and the 10 controlling nmeans (7)
sel ect i veapd HE QR Ry B Waair el @UEhBYt thErPOWET FaKENGHIEGIkEF 3eERY al

rotation of s h t

oper at i ong{lo %Eng ?1% n@%r)atg%f{d %ﬂl&%m%%%ﬁ}géén%ﬁ%%%éigpmt hod
of a di skadewesecedr dmﬁgre@ea:sgum,’etégemamérs@u e b IRk L 0saa T Fy)

decel erals 08 PheStOPQRGELEIBrLE I6AL! 1 2 Eﬂsglay el eetdyetycsuhtchbng

bet ween a net using a short-circuit bringing I nput term nals of
a not &r cophsiderhshe sleedordr the @Ephdﬂd?Q?kﬁﬁﬁtlQﬁrQﬁnﬂtQEme@WQE and

utl ! 121 NgegnLEYBEIORCIACIAITI) #Pe | FREGE GEnbRE tTBIOfarP!d ﬁmﬂwer for the

decel eration- 0z sto t ho Inertia rotating the
disk ( 2 §eBené$nQUUD©nd@vékéﬂdﬂéﬂt@ﬁf§i§bpbﬁvb9€ﬂn|EPFéﬁlgéﬁér%P%Gddurlng

the rotatyen.y@3qid 1{ 27*%%@'% ?cq]qdc%faeﬁ%rebmaha Cbﬂ(bl”t@)@él@etv\é‘ﬁfre' n the

controlling ne<ins | nert y rotates the d
decelerat@ﬁcﬁéeﬁaﬁﬁéwkﬁ%¥h1%EQPPbm%t?Bﬁéﬁtéﬁéed by the friction during the

rot ajigon and tm_eﬂt%gi Leétwﬁ a30t hEVeIRE 14t eheOFo ¥t 1 840 f @hedd £kt ai N
period of time to st the disk (2) as the power saving decel erati on and

stop oper&8i9hopped hﬁetﬂﬁs@e%%%@¥éFéﬂgnanﬁnﬂtgPBbBBn@eﬁﬁPﬁoﬂlBF Ehe disk

35 devi cepageer 8ald nig® &éceélr@&@inéoanahgt@p@m@ewa%rthJ ng - 23
deceleratlon and stogﬁo peration is carried, out rtlalby rotating the

b
di sk (2) to bé'RRRet at-Bgrtdag ﬁﬂ&ﬁﬁ%ﬁqn%%ds?%g%Fﬁgnaﬁ &PEed by the

friction geeenerafta ntaid @tc%ndm@emeaﬁaaywaght g Povee-ghvBeg i on
vol tage for a_certai n per.i od

f tine to,stop .the g 4ﬁe 13 The di sk
devi d@ ac¥®FEIRGEI ™I aPth THOPRARY GRFTHELOR S RBFO atig FPEGIF ses
di sk wei gmoﬁmyfde@egétaﬁeawy Itfli@ feaes iber. rreaawt@g dfheheerghdtion
coeff|C|ent q{ aﬂéﬁ%fg & :ng a stqg rd of the voltage an time
for appl yF'aY 15¥ 8 d??‘e‘tﬁ?‘ WA JE U G CORSIUR R D 8PY FPEF ti e i s
determ nedrbﬁﬁédr@ﬁeﬁs@ﬂimb&dﬂwﬁubﬂth)gsmaq' beaappiligdneanshe dilskThe
di sk decel eratipg_and_stoppin thod of th S 5 i dipg to
claim 12, ﬂﬁgFe?nfgrd?sﬁe ?bﬁtgfme go reilgbgy gtép gﬁg FEL 8EE8ROLE

20 the time of having been decelerated to reach a certain
rotational speed. Adopting this method reliably achieves
the stop of the disk 2 with the low power consumption since
the rotational speed of the disk 2 is sufficiently reduced
when applying the reverse-direction voltage to the disk motor

25 3. The voltage and time for applying the reverse-direction
voltage is desirably determined based on coefficient of
weight of the disk 2 measured in advance. Measuring manners
of the weight coefficient of the disk 2 include a measuring
manner based on change of the speed of the disk in case of

30 issuing an accelerating command for a certain time and at a
certain voltage during the acceleration of the disk and a
measuring manner based on time before a certain speed is
reached by continuously applying a certain voltage. The
measurement at each time of insertion of the disk permits

35 accommodating variation of the disk weight, variation of such



.coefficient is neasured and a standard of the voltage and tine for

applying. the reverse-direction voltage fox a certain period of tine is
determ ned based on a nmeasured result of said disk weight coefficient. "2 0
15. The di sk device according to any qne of clains 1, 3, 5, 7, 9, 11 and
13, wherein when a command i s receiVe&7during t he power saving decel eration
or stop operation, the controlling neans (7) determ nes, depending on the
kind of 25 the command, whether the disk is required to be decelerated from
the currems spestensupgpipalitage def the dedocuandgthhedtokmetorainl if it
is determ t c j pskS.required, the controlling
neans seﬁ%%f?%%?? Skﬁﬁfﬁggﬁgﬁ{%%?ﬁ$69%p%b§ ?%ékrgﬁerse-direction vol tage in
order for 30 tWerd otltedsbectleiatindt drakepis selectedeher the or stop by

th i I i . L on. . i I ti

bnd oo eethRrRSTRG: SRl Tyl MeLREAShIER, cpY phyRL SR T T M

6, 8, 510,dd@ehadaBiny4anvherteipp iwige o peredmmemd thse rssoe okt iowy ashe power
i r d .atsi . i 0N, wLh | ].] 7

ot er i nek” “pelEREIAT Mhedr PO ONRAAE 08, pENEaRIlEloqcd Fra (1)

requi red ¢ovées deveiparcdtlein them the mrdueniospdfetherretappedal errettr fore

executi g, £ N, £ WTRGo A0 3 frddud s THELAIVEARS dindleddif drel gasd on or

stop is require 11ng nmeans selectively swtches either to

appl y theas ewelteadi thet boakinpt Agacien sdnde ther sthied th-erigeah dedaradaiti on or
Stopy gOr {0 et ke RAMEfe SRV SECGH LT P oSt 0P
operépioﬁﬁeﬁgf§§% %ﬁ% 5?§E§335F?§°§§§6rd|ndato any ongﬁ%f C g?ns f? 3, 5,
7, 9, 11,343 and 15, wherein said disk device further conprises storing

means (8) 1O iRl ok AL R RnECHl NN 8MBL1 Ofat € HA Copildl | N
case of receiving a command to read the 15 data stored in said storing
means updey ddrveHecgliarp ting angks toppyngymekkod iidih 8¢ PEWaEEA &I i ng and

st oppi Ng QPLEAELQR4inGY ¥hd fs Y 116y &?@f@ﬁ&!ohs, geneed1tler aaf tertdw
forcedly decel erate the disk, the controlling méans ( 7 controls not to
forcd@l y &ekeskenger Helg dhamin apPRAYLRY bie Mfyerfs VRS ase bedhe

conpl et edqidR. mdberdissk dleagierddd &De L1 6h0PRI BYoEE! hwHeal thize adiskk devi ce
according to,any one of clains 2, 4, 6, 8, 10, 12 and 14, wherein said disk
devi ce t cRPBLGRIY FSGRRECEEL & LR AP L SR tSE }ggd-ad‘é?ﬁ %’?F%‘Eg?‘f%g means
(8), and hEagase09f theceiodtGcnporeRnU3t 9ssaad the daicelwrertechg rosaid
RN R R R TR R S
t her @af t eres§poheeced! yoigladteion eof hehdi dkcellbeadiioh or stop and is
sometimes on standby without being able to issue a new command.
Considering such a case, when the rotation of the disk is
decelerated or stopped by the power saving decelerating and
stopping operation and when it is expected to take time before
25 its completion, the disk device 1 desirably receives the disk
decelerating or stopping command from the host computer 13
and returns the response of the command completion at the time
of a start of the deceleration or stop.
Next, the operation at the time that other command is
30 received during the deceleration or stop of the rotational
speed of the disk by the power saving decelerating and
stopping operation will be described.
The basic operation is the same also in the case where
the other command is received during the deceleration or stop.

35 That is, the method of changing the rotational speed of the



30 ks not forcedly decelerated until reading of the data has been
conpleted. 19. The di sk device according to any one of clains 1, 3, 5, 7,
9, 11, 13 and 15, wherein the disk device is a disk 35 reproducing'device
whi ch conprises a function of reproducing " - 25 wvoice or inmage data of
a CO-ROM a DVD-ROM devi ce, or the 7 KE to be directly output and a
function of externally outputting the data read froma recordi ng nedi umvi a
interface neans ( 10 ) , and wherein specified conmands at the tine of the
forcedly 8idbcks eradteqtpdeparshingyposetheiloind @f the CORBARAMEYLY
reproduce,.saiq, %@ ce or image data to be directly output, a command to
externally output the data read fromthe disk via the interface neans (10),
and a di sk ej eter mranpdheanhemihe AlSKSGAQCAgnA:%?ONBaAQ 8. WQPWG

(. A A3. AF F24.A3.
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10552163®5%ggﬁé%Eg%égéiﬂgééwégqﬂd§gé%éing]u 39'the kind of the read

20 data. For example, the data of the kind including
information on error correction of a higher level is rotated
and reproduced at the highest speed of the system and the data
including information on error correction of a lower level
is rotated and reproduced at a lower speed than the highest

25 speed of the system, and the data such as of audio or image,
which has a fixed reproducing speed and is not required to
be read at the high speed if the reproducing speed is higher
than a certain speed, is rotated and reproduced at a further
lowered reproducing speed.

30 When these data reproducing commands are received during
the deceleration and stop, the current rotational speed of
the disk is detected and the acceleration or deceleration is
carried out to the target speed. In the case where the
deceleration is required, similarly to the case of ejecting

35 the disk described in the former example, the method of
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)6)Z*B@! ! ! #1LEEMEaI MO & )did K @ER iCe 10&’&S(ﬁhe Idatld storing means
8 for temporality storing the read data. This serves to
temporarily store the read data, and after processing of the
error correction or the like, send the processed data to the
host computer 13 via the interface means 10. When the command
10 to read the data which remains in the data storing means 8
and has been already read during the operation of the
deceleration or stop of the rotation of the disk, it is
sufficient that the decelerating or stopping operation of the
disk 2 is continued by the method with lower power consumption
15 as it is and that the data in the data storing means 8 is sent
to the host computer 13 as it is via the interface means 10.
This reliably achieves reading the data since the disk 2 is
not forcedly decelerated before the completion of reading the
data even if there is the command to forcedly decelerate the
20 disk 2 after receiving the data reading command stored in the
data storing means 8.
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motor (3) which rotates the disk so as to forcedly decelerate
10 or stop thedisk, and carrying out a power saving deceleration
or stop operation with lower power consumption than the forced
deceleration or stop operation so as to decelerate or stop

the disk.

15 2. A disk decelerating or stopping method of a disk device
(1) which decelerates or stops a rotating disk (2), said
method comprising:

selectively switching, depending on the kind of a command
upon decelerating or stopping, between carrying out a forced

20 deceleration or stop operation by applying a reverse-
directional voltage to a disk motor (3) which rotates the disk
so as to forcedly decelerate or stop the disk, or carrying
out a power saving deceleration or stop operation with lower
power consumption than the forced deceleration or stop

25 operation so as to decelerate or stop the disk.

3. The disk device according to claim 1, wherein upon
decelerating or stopping the disk (2) by the power saving
deceleration or stop operation, the controlling means (7)
30 controls instruction commandingmeans (13) which commands the
deceleration or stop of the disk to immediately return a

response of completion of command execution.

4. The disk decelerating and stopping method of the disk
35 device according to claim 2, wherein upon decelerating or
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5. The disk device according to claim 1 or 3, wherein the
disk device further comprises means for carrying out a
short-circuit brake by bringing input terminals of a motor
coil in the disk motor (3) into a short-circuit condition and
10 by utilizing a reverse electromotive force of the motor coil
in order for the deceleration or stop of the disk, and the
controlling means (7) performs the power saving deceleration

and stop operation by carrying out said short-circuit brake.

15 6. The disk decelerating and stopping method of the disk
device according to claim 2 or 4, wherein the power saving
decelerating and stopping operation is carried out by
performing a short-circuit brake by bringing input terminals
of a motor coil in the disk motor (3) into a short-circuit

20 condition and utilizing a reverse electromotive force of the
motor coil in order for the deceleration or stop.

7. The disk device according to claim 1 or 3, wherein the
disk device further comprises means for inertially rotating
25 the disk (2) so as to be decelerated or stopped by friction
during rotation, and the controlling means (7) performs the
decelerating or stopping operation by the inertial rotation
of said disk (2) as the power saving decelerating and stopp.ing
operation.
30
8. The disk decelerating and stopping method of the disk
device according to claim 2 or 4, wherein the power saving
decelerating and stopping operation is carried out by
inertially rotating the disk so as to be decelerated or
35 stopped by friction generated during the rotation.
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9. The disk device according to claim 1 or 3, wherein the
disk device further comprises means for carrying out a

short-circuit brake by bringing input terminals of a motor

5 coil in the disk motor (3) into a short-circuit condition and

utilizing a reverse electromotive force of the motor coil in

order for the deceleration or stop of the disk, and means for

inertially rotating the disk (2) so as to be decelerated or

; stopped by friction generated during the rotation, and the
10 controlling means (7) selectively switches between said

short-circuit brake and the inertial rotation of said disk

(2) as the power saving deceleration or stop operation to be

performed.

15 10. The disk decelerating and stopping method of a disk
device according to claim 2 or 4, wherein the power saving
deceleration or stop operation is carried out by selectively
switching between a method using a short-circuit brake by
bringing input terminals of a mdtor coil in the disk motor

20 (3) into a short-circuit condition and utilizing a reverse
electromotive force of the motor coil in order for the
deceleration or stop of the disk, and a method of inertially
rotating the disk (2) so as to be decelerated or stopped by
friction generated during the rotation.

25
11. The disk device according to claim 7 or 9, wherein the
controlling means (7) inertially rotates the disk (2) to be
decelerated to a predetermined rotational speed by the
friction during the rotation and then applies the

30 reverse-directionvoltage for acertain periodof time to stop
the disk (2) as the power saving deceleration and stop

operation.

12. The disk decelerating and stopping method of the disk

35 device according to claim 8 or 10, wherein the power saving
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device further comprises disk weight coefficient measuring

means for measuring the weight coefficient of the disk (2),
10 and a standard of the voltage and time for applying the

reverse-direction voltage for a certain period of time is

determined based on a measured result by said measuring means.

14. The disk decelerating and stopping method of the disk
15 device according to claim 12, wherein a disk weight
coefficient is measured and a standard of the voltage and time
for applying the reverse-direction voltage for a certain
period of time is determined based on a measured result of
said disk weight coefficient.
20
15. The disk device according to any one of claims 1, 3, 5,
7, 9, 11 and 13, wherein when a command is received during
the power saving deceleration or stop operation, the
controlling means (7) determines, depending on the kind of
25 the command, whether the disk is required to be decelerated
from the current speed or stopped in order for executing the
command, and if it is determined that the deceleration or stop
is required, the controlling means selectively switches
either to apply the reverse-direction voltage in order for
30 the forced deceleration or stop, or to decelerate or stop by

the power saving deceleration or stop operation.

16. The disk decelerating and stopping method of the disk
device according to any one of claims 2, 4, 6, 8, 10, 12 and

35 14, wherein when a command is received during the power saving
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reverse-direction voltage in order for the forced
deceleration or stop, or to decelerate or stop by the power
saving deceleration or stop operation.
10
17. The disk device according to any one of claims 1, 3, 5,
7,9, 11, 13 and 15, wherein said disk device further comprises
storing means (8) for temporarily storing a certain amount
of read data, and in case of receiving a command to read the
15 data stored in said storing means upon decelerating the disk
(2) by the power saving decelerating and stopping operation,
even if another command is issued thereafter to forcedly
decelerate the disk, the controlling means (7) controls not
_ to forcedly decelerate the disk until reading of the data has
20 been completed.

18. The disk decelerating and stopping method of the disk
device according to any one of claims 2, 4, 6, 8, 10, 12 and
14, wherein said disk device temporarily stores a certain
25 amount of read data in storing means (8), and in case of
receiving a command to read the data stored in said storing
means upon decelerating the disk (2) by the power saving
decelerating and stopping operation, even if another command
is issued thereafter to forcedly decelerate the disk, thedisk
30 is not forcedly decelerated until reading of the data has been

completed.

19. The disk device according to any one of claims 1, 3, 5,
7, 9, 11, 13 and 15, wherein the disk device is a disk

35 reproducing device which comprises a function of reproducing
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voice or image data of a CD-ROM, a DVD-ROM device, or the like
to be directly output and a function of externally outputting
thedatareadfrom&arecordingmediumviainterfacemeans(10),
and wherein specified commands at the time of the forcedly
decelerating and stopping operation include a command to

reproduce said voice or image data to be directly output, a
command to externally output the data read from the disk via

the interface means (10), and a disk ejecting command.



