1 7 March 2005 DESCRI PTI ON DI SK DEVI CE AND METHOD OF CHANG NG ROTATI ONAL

SPEED OF DI SK DEVI CE TECHNI CAL FI ELD The present invention generally
relates to a rotation speed changing nethod for a disk drive and a disk
drive. More particularly, the present invention 5 relates to a digital

conput er/ data processi ng apparatus capable of changing a @ﬁtng#ﬂEfDEEd of
a disk drive wth software, and providés a concrete techﬂ G/

enables to | essen the vibrations aﬂﬁsﬁﬁﬁ%%%d%f the disk drive. 10
BACKGROUND ART Conventionally, the counterneasure to |essen the vibrations

and noi ses of theythrkosyiue alBVAZEABH B PLUNEANS ahofk idip st ructure of

the disk drive, concretely, the addition of vibration- I'ng 15

“materials and noi se-preventi ngpmirerg@alsrsdhewpper |imt value of the
disk rotation speed of the disk device is predeterm ned on the disk drive

side. In a case where the vibrations are sensed by a vibration sensor or
a servo error signal with the upper limt 20 value as the maxi num rotation

speed, the dITEHCHNIAGHRL oNIESPeed is automatically sl owed down. However
except such a special case, the disk drive operates at the maxi nmum
rotation speed correspdiftk réoetheinpperidn generally relates to a
rotation speed changing method for a disk drive and a
disk drive. More particularly, the present invention
5 relates to a digital computer/data processing apparatus
capable of changing a rotation speed of a disk drive
with software, and provides a concrete technoiogy that

enables to lessen the vibrations and noises cf the disk

drive.

10 BACKGROUND ART
Conventionally, the countermeasure to

lessen the vibrations and ncises of the disk drive
have been mainly focused on the structure of the disk
drive, concretely, the addition of vibration-absorbing

15 materials and ncise-preventing materials. The upper
limit value of the disk rotation speed of the disk
device is predetermined on the disk drive side. 1In a
case where the vibrations are sensed by a vibration
§ensor or a servo error signal with the upper limit

20 wvalue as the maximum rotation speed, the disk rotation
speed is automatically slowed down. However, except
such a special case, the disk drive operates at the

maximum rotation speed corresponding to the'upper



7 March 2005 Iimt value, so that the rotation of the disk brings about
relatively large vibrations and noi ses. Further, each user feels the noise
unconfortably or not with his or her own sense. Hence, the upper limt
value of 5 the disk rotation mght be made | ower than actually required.
Mor eover, the conventional disk drive has no neans of chzmﬁinaéggl upper
limt value of the disk rotation speedn the user's side. G , In
response to the recent request 10 for speeding up the processing of data
and | owering ltRétcy¥aluey heoditdiatdrihe thersathicen devilseddiskspeeflgep the
di sk rotation_speed and reduce the conponents in nunber. For this purpose,
t he change ofahglﬂewéﬁé%aeﬁlYaéaaweeWeu,ttl-ran;ims cand hékees. noForthad, a
structure 15 has, been carried out. For each change is required a new
counterneasur%a?gruﬁﬁév%ﬁﬁﬂﬁgtPﬁe“ﬂHﬁ%ﬂﬁQﬁﬁmﬁﬂﬁFabkﬁs@s.nmbrEDVBr, t he
user cannot practica I¥ change the upper Iimt value of the disk rotation
i

speed of the 2b°dPEKNEFi P¥NhEERSEe t HENGSer e URPefest Ynl tonpl keatBd

The d sk ot vers 0 SRR CRORE® 0P RVERTT BF Mees e etn c1c el by esent
B R R Mt e MO T
val ue of thelﬂﬁ%ﬁe£ﬁ§a6k08héngihg the upper limit value of the disk
rotation speed on the user’s side.
However, in response to the recent request
10 for speeding up the processing of data and lowering
the cost, the disk drive has been devised to speed up
the disk rotation speed and reduce the components in
number. Eor this purpose, the change of hardware such
as an electric circuit like a motor and a structure
15 has been carried out. For each change is required a
new countermeasure for preventing the vibrations and
noises.
Moreover, the user cannot practically change
the upper limit value of the disk rotation speed of the
20 disk drive because the user has to design complicated
software based on technical knowledge and give a

special instruction to the disk drive.

DISCLOSURE OF INVENTION -
It is an object of the present invention to
25 provide a rotation speed changing method for a disk
drive and a disk drive wﬂich alléws a user to option-

ally change the upper limit value of the disk rotation



3 7 March 2005 speed of the disk drive w thout changing the hardware

design of the disk drive. It is another object of the present invention to
provide a rotation speed changing nmethod for a disk 5 drive and a disk
drive which requires no addition of conponents to and no change of hardware
on the disk drive side in order to | essen the noises and7 'brggkﬁﬁﬁ even
if the redesign of the disk drive such a8 a CD-ROM drive IS e
rotation speed or the nechanjcal 10 structure to be changed. In order to
sol ve the abov&SfhtQforddte Dbl drkve t wbt hpetenhangient itor Makes/ate
possible to create application software to be operated on an operating
syst em and chgﬁ&égph@dmﬁﬂﬁ disk td%Ef®e 15 of the disk rotation speed of
the disk drive into a redeterm ned val ue by a user. Therefore, the user
can |essen the vibrati ﬁr’fs En M o Yeke ot ehetdeskRrasens. inFenthien, the

manuf act ur er e t. need t hange the hardware for preventing the
vi brati ons anggngfggédga@h§ﬁ§%ﬁ%ﬂﬁa?ﬁfgﬁu?ﬁ%ﬁ%l%$ pgehadskodr aveisg
changed. Mregy , ; R the program according to the invention
reside in the g%??aﬁ?ﬁgg§§§%%m ﬁﬁ%%tﬁhﬁéglﬁ?ﬂTlE% uR® 3fdiRéoni 8k rotation

speed can be gBhaRge re.easiyy. rther ven for the existing disk
drives or ot her 95 %g%f ggt %?]gr%g (#%llsékn ridvfeg}a’f%"éaﬂ?)p%? FPfi €195 ue of
the disk rotagkeoespead ¢aNcREeThaRI8E JRSEIN DY, AAAL DY, 4 vibrations

even if the redesign of the disk drive such as a CD-ROM
drive causes the rotation speed or the mechanical

10 structure to be changed.

In order to solve the above-mentioned

‘problems, the present invention makes it possible
to create application software to be operated on an
operating system and'change the upper limit value

15 of the disk rotaticn speed of the disk drive into a
predetermined value by a user. Therefore, the user can
lessen the vibrations and the noises of the disk drive.
Further, the manufacturer does not need to change the
hardware for preventing the vibrations and noises each

20 time the hardware of the disk drive is changed. More-
over, by making the program according to the invention
reside in the operating system, the upper limit value
of the disk rotation speea can be changed more easily.
Further, even for the existing disk drives or other

25 manufacturer’s disk drives, the upper limit value of
the disk rotation speed can be changed merely by adding
the program according to the present invention.

According to the first rotation speed



t he program according to the present invention. According to the first
rotation speed 4 7 March 2005 changi ng nethod for a disk drive of the
present invention, the disk drive conprises a disk notor for rotating a
di sk, a disk notor driving unit for driving 5 a disk notor, and a

controlling unit for controlling the disk nmotor driving eré h%ﬁthe
rotation speed changi ng net hod conprises? a receiving step JF recel vi ng an

upper limt value ;¢f i r tion. speed.as an ipput value; 10 a
gener ati ng stepaoﬁl?ﬁ%grg#g |ﬁ§3$H% Q%%Etgr%ﬁ?UB?aggﬁ PSE&EENEn speed
specificationihqeggqgﬁgte a command packet including the upper Iimt val ue

of the disk rotation speed; an outputting step of outputting the conmand

15 packet to the controldguni ty,0f isk drive;,.a setting step of
setting the upper limt vaIJgn%fh?ﬁggQﬁ?ﬁg$%ﬁ%fi%ndéﬁéeﬁ?gﬁﬁiéﬁris

included in kbeaeongaad dRagkets di | driying unit by the

controlling unit; and 20 a dri Vi ng s}{ g%%éﬁ%%\?%%gtlﬁ%l%i gﬁrn&feﬁ’ga{s t he

set upper Binhtdﬂakuao@brgh%dﬁfﬂ<ddﬁﬁ¥d£¥lﬁﬁ“ﬁ%&@¥fo}hgog{ggl tor driving
Fa

unit. Thereby, it is possible to | essen the " unnecessary Vi i'OHs and
noi ses by chahbenditkemopper driving unit, and

the rotation;speed changing method comprises:

a receiving step of receiving an upper limit
value of a disk rotation speed .as an input value;

10 & generating step of interpreting the input
value as a rot?tion speed specification to generate a
command packet including the upper limit value of the
disk rotation speed;

an outputting étep of cutputting the command

15 packet to the centrolling unit of the disk drive;

a setting step of setting the upper limit
value of the disk rotation speed, which is included in
the command packet, to the disk motor driving unit by
the controlling unit; and

20 a driving step of driving the disk motor at
the set upper limit value of the disk rotation speed by'
the disk motor driving unit.

Thereby, it is possible to lessen the
unnecessary vibrations and noises by changing the upper

25 limit value of the disk rotation speed, which is preset
to the disk drive, to the lower upper limit value of

the disk rotation speed.

According to the second rotation speed




25 limt value of the disk rotation speed, which is preset to the disk
drive, to the lower upper limt value of the disk rotation speed.
According to the second rotation speed 5 5 7 March 2005 changi ng net hod for
a disk drive of the present invention, the disk drive is controlled by a

conputer; and the conputer is operated under the control gram
i ncluding the receiving step and the gen®rat- ing step. Aﬂ%&?gﬁﬁﬁgﬁ5f t he

programwi || be described wth reference to Fig. 13. The program i ncl udes
a 10 step Si SP2NAPHEG: Meghed Jdsgera @i sle drhpatofathe)poésenhe di sk
rotation speed by the user; a step S2 of interpreting the input value as a
rotation speeﬂ“véBE&PPPcation; a step S3 of issuing a command issuing
request to a device driv%r based on the rotation speed 15 specification;
and a step S4 of causi n§ Enéigdviddd Vairiverontor e ke bhea devinpeteommand t o
t he di sk driv%n based on the command issuing request. According to the
third rotatio gpeed changi ng nethod for a disk drive of the present 20

invention,cthe progran1%ggig%% h% thesgo uter. For exanple, this_resident
programis placed puter 15 operated under the control of

a program including the receiving step and the generat-
ing step.
An example of the program will be described
with reference to Fig. 13. The program includes a
10 step S1 of inputting an upper value (input value) of
the disk rotation speed by the user; a step 52 of
interpreting the input value as a rotation speed
specification; a step 53 of issuing a command issuing
request to a device driver based on the rotation speed
15 specification; and a step S4 of causing the device
driver to issue the device command to the disk drive
based on the command issuing request.
According to the third rotation speed
changing method for a disk drive of the present
20 invention, the program resides in the computer.
For example, this resident program is placed
on a task tray.
According to the fourﬁh rotation speed
changing method for a disk drive of the present
25 invention,
in the third rotation speed changing method

for a disk drive of the present invention,

the computer comprises an input apparatus;




on a task tray. According to the fourth rotation speed changing nethod for
a disk drive of the present 25 invention, in the third rotation speed
changing method for a disk drive of the present invention, the conputer
conprises an input apparatus; 6 and 7 March 2005 a key for starting the

programis allocated to the input apparatus. For exanple Si function
key located on 5 a keyboard as the keygor starting the Br“gﬂ'lcﬁ%@ne
program may be started nore easily. According to the fifth rotation speed
changi ng net h®@dfor a disk drive of the present invention, 10 the disk
drive is controlled by a conputer; the conputer conprises an input
apparatus and. an oper agi Kg§ysy¥stremteoriect ecthd piderampld APpacatdsg, and
is operated by a programrunning on the operating system 15 a key for
starting the %905?%n+?9ﬁhiﬁgpéﬁaﬁhé- operating systemis allocated to the

i nput apparatus; and when the programrunning on the operating systemis
started with the key, theropéfr@pPilRg spdnema function key located cn

S5 a keyboard as the key for starting the program, the
program may be started more easily.

According to the fifth rotation speed
changing method for a disk drive of the present
invention,

10 the disk drive is controlled by a computer;

the computer comprises an input apparatus and-

an operating system connected to the input apparatus,
and is operated by a program running on the operating
system; |

i5 a key for starting the program running on the
operating system is allocéted to the input apparatus;
and

when the program running on the operating
system is started with the key, the operating system

20 executes the receiving step, the generating step and
the outputting step.

According to the sixth rotation speed
changing method for a disk drive of the present
invention,

25 in the third rotation speed changing method
for a disk drive of the present invention,

the computer comprises an input apparatus;

and




20 executes the receiving step, the generating step and the outputting
step. According to the sixth rotation speed changing nethod for a disk
drive of the present invention, 25 in the third rotation speed changi ng
met hod for a disk drive of the present invention, the conputer conprises

an input apparatus; and 7 7 March 2005 a key for starting hm%_ﬁgﬁﬁg mis
allocated to the input apparatus. According to the sevenz & I'On speed
changi ng nethod for a disk drive of the present inven- 5 tion, in the third
rotation speed changi ngan&ehod o crtartinsk the verofraheipr agentaiayent i on
the disk drive further conprises a detecting wunit for detecting whether or
not the disk FE FBPI aBBYL appaz@dWehen the detecting unit detects that the
disk is replaced, the controlling unit controls the disk notor driving
unit so as to change t hBSEREEANG Ha thmIsRvesith meotatkonospeedn speed to
an initial val 15 The [ ssible to easily set the optinal

upper linit v%#%%gﬂﬁ’gt W@Eggék firot6t :i‘tsicgi%kspﬂiéd’e fOfF the RIekenttenverpl aci ng
5 tion, o :
in the third rotation speed changing method
for a disk driyve of the present invention,
the disk drive further comprises a detecting
unit for detecting whether or not tﬁe disk is replaced;
10 and A
when the detecting unit detects that the disk
is replaced, the controlling unit controls the disk
motor driving unit so as to change the upper limit
value of the disk rotation speed to an initial value.
15 Thereby, it is possible to easily set the
optimal upper limit value of the disk rotation speed
for the disk after replacing.
According to the eighth rotation speed
changing method for a disk drive of the present
20 invention,
_ in the first rotation speed changing method
for a disk drive of the present invention,
the disk drive further comprises a memory for
storing an upper limit value of a disk rotation speed
25 before the turn~off of the disk drive; and
when turning on the disk drive, the control-

~ling unit reads out the ‘upper limit value of the disk

rotation speed before the turn-off of the disk drive




di i i i di sk drive of
According to the eighth rotation speed changing nethod for a
t he presgnt 20 invention, in the first rotation speed changing method for
a disk drive of the present«invention, the disk drive further conprises a
menory for storing an upper limt value of a disk rotation speed 25

before the turn-off of the disk drive; and mhen turning 099%2%89¥E% drive,
the control- ling unit reads out the upp®r limt val ue of i
rotation spee% before the turn-off of the disk drive 8 7 Nhrch 2005 from
the nmenory to-&&M Fﬁ@lm%ﬂﬂﬁﬁntQuﬁﬁﬁ then reed-ohe ugpsk dutdr dﬁiwm?gtunl;.
For exanple, i,n case where the disk drive is turned off in the sta eo
changi ng the FFF?tmﬁ G&r 95 Ying U ue of the di sk rotation speﬁd Syeiet
to the disk drive into e second slower_upper |imt value of the dis
rotation speed by oper ati%fg FHE" qKﬁ%ﬂnar%%$%eﬂh?ﬁethbeo§e5§tdF?vsysEenl .
s i i i tomatically returne
t he upper Ii .t he g{Sk rotation speed, is au .
to 10 the seg%%d¥§%g§9 %ﬁﬁth/ qﬁa%ﬁfﬁ?&?ﬁ! ?%%%@L?hefgéﬁgz ?ﬁgnggﬂg
di sk drivegi syt uEnpe agai n. Tgpr Yo tods ossi bl e _
di sk bef or @ a%%H% tgﬁgpﬁeggzgﬁe ﬁ%%a_%§§Rﬁ?ﬂxéh%?%g%fﬁsﬁgt?gufzgg;glng
the optimal #{oLRt jeRvaPeed, {%eNggyé#d“éfé%égmhﬂgéﬁ 1imig valuaPeed
of the disk rotation speed by operating the program
resided in the operating system, the upper limit value
of the disk rotation speed is automatically returned to
10 the second upper limit value of the disk rotation speed
when the disk drive is turned on again. Thereby, it is
possible to use the same disk befcre and after the disk
drive is turned on again without setting the optimal
rotation speed.
15 According to the ninth rotation speed
changing method for a disk drive of the present
invention,
in the third rotation speed changing method
for a disk drive of the present invention,
20 the disk drive further comprises:
a detecting unit for detecting whether or not
the disk is replaced; and
a memory for storihg an upper limit value of
the disk rotation speed before the replacement of the
25 disk: and
when the detecting means detects that the

disk is replaced, the controlling unit reads out the

upper limit value of the disk rotation speed before the




changing nethod for a disk drive of the present invention, in the third
rotati on speed changing nethod for a disk drive of the present invention,
20 the disk drive further conprises: a detecting unit for detecting whether
or not the disk is replaced; and a nenory for storing an upper limt value
of the disk rotation speed before the replacenent of the 3%§tﬂgﬁﬁkiand
when the detecting neans detects that the disk is replacé , L

controlling unitlreads out the upper limt value of the disk rotation
speed before fRB 8CPTNRALCK ro005% e fraemento fyok the neadrgutouppkrt he

r ead- out uppey . L%nit vaI%e tgF%he di sk notor driving unit. In a case where
the disk is replated?itH®atostdite Gsk MG hEEHELAY rafitipper limt val ue of
the 5 disk rotation spged preset éﬁathe di sk drive to the second sl ower
upper limt value of th&"s8cGRFSUIMNETS dihk idisspeedrenlapedainng t he
programresid | e erating syste t he user can nmanual Ly operate a
but t on aIIoca%gﬁtgo&?h%hgﬁﬁﬁpgaﬁggr 5£§QNUEH?%uﬁﬂW%§1Wﬁﬂ??o%prBQran1so
that the uppeg:Lim - e di rqt ati.on speed, can be returned to
the first ?J)pg(qelrékri}%%(@\hlgﬁugbg%ﬁt, ge§%§k%roott§ﬁ ﬁ?éﬁa&@%t%" B¢l e

operation. Coswessel ¥1oh8rauppee WIS V18 WU ¥ oS econg disk

rotation speed by operating the program resided in the
operating system, the user can manually operate a
button allocated to the input apparatus or an applica-

10 tion program so that tgé upper limit value of the disk
rotation speed can be returned to the first upper
limit value of “the disk r&tation speed with a simple
operation. Conversely, in a case where the disk drive
is turned off in a state of changing the first upper

15 1limit value of the disk rotation speed to the second
upper limit value of the disk rotation speed, the upper
limit value of the disk rotation speed can be automati-
cally returned to the second upper limit value of the
disk rotation speed when the disk driver is turned on

20 again.

According to the tenth rotation speed
changing method for a disk drive of the present
invention,

in the ninth rotation speed changing method

25 for a disk drive of the present invention,
the disk drive further comprises a switch

connected with the controlling unit; and

when the detecting unit detects that the disk




Is turned off in a state of changing the first upper 15 limt value of the
disk rotation speed to the second wupper |limt value of the disk rotation
speed, the upper I|imt value of the disk rotation speed can be automati -
cally returned to the second upper limt value of the disk rotation speed

when the disk driver is turned on 20 again. According to,the
rotation speed changing nethod for a dilgk drive of the p?i@%ﬁ%gﬂﬁﬁbention,
in the ninth rotati on speed changi ng nethod 25 for a disk drive of the
present invenfFoHFPQE§Q§mﬂ@QHQRé;ﬁq”tmeth@Oﬂpatsesfatbmﬁswhtcﬁonma@ted
wth the controlgin ynit; and when the detecting unit detects that the
di sk 10 7 Mar ER"5665 1189 dF1idc &PP ot ditify dbsk heoseat @rdfinpeusiitt ch,
the- controlling unit controls the disk nptor driving unit so as to change
the upper 1inf? 93l 58 aRE sk URRstTatd B 5 peelue oof hehapgeskl i nit val ue

before the 5 %ﬁgggcenent of, the gjsk or the value of the initial state. In
a case where tRe-dr8R FESFEHIFRc&HS ARRRF Limtle wilemdigfonetheefirst upper

cedona o) beer ehigeelbRl, SOLAHE BBR ST a e W AR eperatng
the programrgsided in the operating
In a case where the disk is replaced in the
state of changing the first upper limit value of the
disk rotation speed preset to the disk drive to the

10 second slower uppér limit value of the disk rotaﬁion
speed by operating the program resided in the cperating
system, the second upper limit value of the disk
rotation speed is maintained after the replacement of
the disk unless any special operation is performed.

15 Conversely, by handling the switch provided in the disk
drive, the uppér limit value of the disk rotation speed
can be returned to the first upper limit value of the
disk rotation speed. |

According to the eleventh rotation speed
20 changing method for a disk drive of the present
invention, ;
in the eighth rotation speed changing method
for a disk drive of the present.invention,
the disk drive further comprises a switch
25 connected to thg controlling unit; and
when the disk drive is turned on, according
to the state of the switch, the disk motor driving unit

is controlled so as to chénge the speed upper limit




system the second upper |imt value of the disk rotation speed is

mai ntai ned after the replacenent of the disk unless any special operation
is perforned. 15 Conversely, by handling the switch provided in the disk
drive, the upper limt value of the disk rotation speed can be returned to
the first upper limt value of the disk rotation speed. ? orgiﬁﬁ)to t he
el eventh rotation speed 20 changing neihod for a disk driv G é pr esent
invention, in the eighth rotation speed changing nethod for a disk drive
of the presen‘f@l%@eﬁgibh? the kdirsk adriiore dpaddiero comerisgsralsmitch 25
connected to the controlling unit; and when the disk drive is turned on,
according tovdhéesehtehefdihé switechHont rpaticibados tiié Vi AGNYOEE ok S
controlled so as to change the speed upper limt 11 7 March 2005 val ue of
the disk rotdth®n'aheedotothReinpsdall isWate.val ue of the di sk rotation
speed before the turn-off or the value of the initial state. In a case
where the disk drive isIfuRnE@ssf #hegej khe skistke dfi wshaimgihygrnéd 6if st
upperlirﬁg value of the_disk rotation speed preset to the disk drive to

the second stover®upperofi Al'éngandetdf fhe sdi slenes drimsit wpleal oF _
o ag on L AN SELECEn Bpbh BRELAL 1) ST e S e ArTve
second slower upper limit value of the disk rotation
speed by operating the program resided in the operating
system, when the disk drive is turned on again, the
10 disk drive is operated at the first upper limit value
of the disk rotation speed unless any special operation
is performed. Conversely, by handling the switch
provided in the disk drive, the upper limit value of
the Qisk rotation speed can be returned to the second
15 upper limit value of the disk rotation speed.

According td the twelfth rotation speed
changing methog for a disk drive of the present
invention,

in the third rotation speed changing method

20 for a disk drive of the present invention,

the disk drive further comprises;

a detecting unit for detecting whether or.not
the disk is replaced; and

a memory for storing an upper limit value of

25 a disk rotation speed before the replacement of the
disk,

the input apparatus comprises a switch, and

when the detecting unit detects that the disk



10 disk drive is operated at the first upper limt value of the disk
rotati on speed unl ess any special operation is perforned. Conversely, by
handling the switch provided in the disk drive, the upper Iimt value of
the disk rotation speed. can be returned to the second 15 upper limt value

of the disk rotation speed. According to the twelfth rotat,i §¥ﬁﬂp
changi ng nethod for a disk drive of thejpresent inventioz?mﬁﬁht e third

rotati on speed chan?ing met hod 20 for a disk drive of the present

i nvention, thesdrsRldrkde Bgcohelirconpritdes;swatetefting it chor tdet ecting
whet her or not the disk is replaced; and a nenory for storing an upper
limt val ue ofonpEohldngkundtatioon regeed Heefdirsek tiet s epdatenegt upf t t he

di sk, the input apparatus conprises a switch, and when the detecting unit
detects that The?di SR T22nIRhibR 2085d siprepl dciedt aczraling tlet he state
of the switch, the _controlling unit controls the disk notor driving unit
so as to chanyPthel $Ptbdvapper ofi fhe Falske nogatieon gred |hefervathe of

t he di sk r§tatiqf s%%ed before the 5 replacenent read out fromthe nenory
or a val ue’ of "Bt EFATEREI T€Rdt BUL| ATgMcdde MRaIE Yt K of skediue reblared in a

initial state.

In a case where the disk is replaced in a
state of changing the first upper limit value of the
disk rotation speed preset to the disk state to the

10 second slower upper limit value of the disk rotation
speed by operating the program resided in the operating
system, the second upper limit value of the disk
rotation speed is maintained after replacing the disk
unless any special operation is performed. Conversely,

15 by handliﬁg the switch provided in the input apparatus,
the upper limit value of the disk rotation speed can be
returned to the first upper limit value of the disk
rotation speed.

According to the thirteenth rotation speed

20 changing method for a disk drive of the present
invention,

in the fifth rotation speed changing method
for a disk drive of the present invention,

the disk dfive‘further comprises a recording

25 unit connected to the controlling unit for recording
the upper limit value of the disk rotation speed on the
disk, and

when an input fndicatihg to record the upper




state. of changing the first upper limt value of the disk rotation speed
preset to the disk state to the 10 second sl ower upper |limt value of the
disk rotation speed by operating the programresided in the operating
system the second upper limt value of the disk rotation speed is
mai nt ai ned after replacing the disk unless any special o t i
performed. Conversely, 15 by handling theg switch providedpﬁh%thﬂ¥%%ut
apparatus, the upper limt value of the disk rotation speed can be
returned to tHRéMiitr 18 luspert i tdisk ueobdtibe dpekd bat ahieo@isNEad
According to the thirteenth rotation speed 20 changing nethod for a disk
drive of the pPE¥&REd ifananttiion, input heppafatusotat tha speedtchangi ng
method for a disk drive of the present invention, the disk drive further
conprises a r8¥5F8Pngthﬁ5qmﬁ&aﬁkﬂﬁmﬁﬁ%%ﬁmoimh@r@ohsrbhéingnumbﬂlﬁﬁ@
recording the ugp%r limt value of the disk rotation speed on the disk,
and when an i BBat i-RAECALEN GRS TR H 1Dl ibbeko 18e o Mir the200Betri i t

val ue of the di rotation ed on the disk is inputted fromthe input
appar at us ?o ?%éggpgﬁgPFnﬁfsgaﬁxﬁaskPﬁ??ﬁﬁﬁ%ﬂi$@€%@s@@n¥hﬁs@la&ts t he
controlling wunit to fohC%itQ? ecordin %ghg to record the upper 5 limt
val ue of the disk rotation §peéd o t lg to the present

invention comprises:

a disk motor for rotating a disk;
a disk motor driving unit for driving the
10 disk motor;

an inputting unit for inputting an upper
limit value of a disk rotation speed;

@ recording unit for recording the inputted
upper limit value of the disk rotation speed on the

15 disk; and

a controlling'unit for reading ocut an upper
limit value of a disk rétation speed recorded on a new
disk when the disk is replaced with the new disk, to
set the read-out upper 'limit value of the disk rotation

20 speed to the disk motor driving unit.

For egample, in a write-once or rewritable
disk drive, in a case where by writing the upper limit
value of the disk rotation speed optionally selected by
the user on a portion of the write-once or rewritable

25 disk, the same disk drive reads the disk after that
point, the upper limit value of the disk rotation speed
of the disk drive can be set by referring to the upper

limit value of the disk rotation speed written on the



A disk drive according to the present invention conprises: a disk notor
for rotating a disk; a disk notor driving unit for driving the 10 disk
notor; an inputting unit for inputting an upper |limt value of a disk

rotation speed; a recording unit for recording the inputted upper limt

val ue of the disk rotation speed on the 15 disk; and a cgg@rghk%g% uni t
for reading out an upper |limt value ofi4a disk rotation x:] rded on

a new disk when the disk is replaced with the new disk, to set the

read- out uppefifkm t TELedYof dthel Hipks$bphei ba 20tepetdchd lyhaeti shenot or
driving unit. For example, in a wite-once or rewitable disk drive, in a
case where byUYRPEi nd™ite Yddp& 2§ ihe dbskeretathendspkedotat itbe speed

optionally sebeﬁted ?ﬁ. gge user on a portion of the wite-once or
rewitable 25 8 §k; thécdan® stk R iNe reses, t her gikk asmer combtnapoi nt

the upper lint value of the disk rotatjion speed of the disk drive can be
set by referp%%8¥t0¥tﬁ§eu86§# & lﬁ}?ﬁd%%ﬁ-disk rotati on speed

written on the 14 7 March 2005 di sk. Thereby, it is possible to
automatically set the wupper Iimt value of the disk rotation speed to the

val ue, whigh pRIBEt pRYCRABTYSR' oFf YraWIRERATe Cconbi na-

Fig. 1 is a block diagram showing a computer
system according to the present invention;

Fig. 2 is a diagram for describing-a rotation
spegd changing method fqr a disk drive according to the

10 first embodiment of the present invention;

Fig. 3 is a diagram for describing a rotation
speed changingﬁmethod for a disk drive according to the
second embodiment of the present invention:

Fig. 4 is a diagram for describing a rotation

15 speed changing method for a disk drive according to the
third embodiment of the present invention;

Fig. 5 is a diagram for describing a rotation
speed chagging method for a disk drive according to the
fourth embodiment of the present invention:

20 Fig. 6 is a diagram.for describing a rotation
speed changing method for a disk drive according to the
fifth embodiment of the present invention;

Fig. 7 is a diagram for describing a rotation .
speed changing method for a disk drive according to the

25 sixth embodiment of the present invention;

Fig. 8 is a diagram for descfibing a rotation

speed changing method for a disk drive according to the




tion of the disk drive and the disk. 5 BRI EF DESCRI PTI ON OF DRAWNGS Fig. 1
is a block diagram show ng a conputer system according to the present
invention; Fig. 2 is a diagramfor describing a rotation speed changing
met hod for a disk drive according to the 10 first enbodi nent of the
present invention; Fig. 3 is a diagramfor describing a r I peed
changi ng nethod for a disk drive accordlhg to the- secondpéﬁggﬁggggt of the
present invention; Fig. 4 is a diagramfor describing a rotation 15 speed
changi ng net hod” FOF" a*BPeR1IBEN e Odc CHEdIRTG X565 it HeVaHi 9P enbodi ment of t he
present invention; Fig._5 is_a.diagramfor qifcr'bin .a rotation speed
changi ng method for a df 5R-dPi vé 8c8orGitid 0T I SFoh i edbbrlf AkHeN of t he

i i on; Fig. 6_i di f.or, descri bi [ d
Changi ng. mot nERE T br 32185 29 PP S BOHC 6T g s (8 V4 1149 S TRrther i ne

present inve %@ﬁﬁ%féﬁbogiﬁgag-gkaghggbggﬁg%?zgﬁﬁELI a rotation. speed

changi ng. net a dis rive ac i xt h enbodi nent of

the preserd invention; figz §Di§Saadg?gb%gh;g%Fﬁgﬁ%gﬂﬁéﬁh gotation speed

changi ng method for a disk drive accordirng t« : h™ 2005 seventh
embodi ment  ofr e REL SRl WEBREORy Fib¥hod IS diAYIAM QS describing a

rotation
according to the ninth and eleventh embodiments of the
present invention:
Fig. 11 is a diagram for describing a
10 rotation speed changing method for a disk drive
according'to the tenth embodiment ¢f the present
invention;
Fig. 12 is a diagram for describing a
rotation speed changing method for a disk drive
15 according to the twelfth embodiment of the present
invention; and
Fig. 13 is a flowchart for describing an

example of a program according to the present inven-

tion.

20 BEST MODE FOR CARRYING OUT THE INVENTION
As shown in Fig. 1, a computer system accord-
ing to the present invention includes a CPU (Central
Processing Unit) 1, a RAW (Random Access Memory) 2, a
bus 4, first to third disk drives 5-7, and an input
25 apparatus 8. Herein, the CPU 1 executes a software
including a program according to the present invention

and an operating system. An operating system 2a, a




speed changi ng nethod for a disk drive according to the eighth enbodi nent
of the present invention; 5 Fig. 10 is a diagramfor describing a rotation
speed changi ng nmethod for a disk drive according to the ninth and el eventh
enbodi nents of the present invention; Fig. 11 is a diagramfor describing
a 10 rotation speed changing nethod for a disk drive aC?ﬂhﬂEH@ @ the
tenth enbodi nent of the present inventién; Fig. 12 is a diagramfor’
describing a _rotation speed changing nethod for a disk drive 15 according
to the twel ftREEIEEdFRENE O HO@presgdmoliivem ideviaed &hd.al3 is a
flowmchart for_describing an exanple of a program according to the present

i nven- tion. PHCBEST KEDRCFORIEARRYIONGIEUPIREENNVENTION &% £bown in Fi g.

1, a conputer _system accord- ing to the present invention includes a CPU
(Central ProtesRPnB9uAi £t 2 18PRARCERaFdEM IRadass tenhs)RAM 2. blise 4,
first to thirﬁhgigk.griv s 5-7, gnd an input 25 apparatus 8. Herein, the
CPU 1 executes a softwar 8YSi ABI Gdfng % tpcSitarhede dardi Grinerc tiveg prlesent
i nvention Sagga o) ti,ng.system . An operat.ing system?2a, a 16 7 March
2005 . device dri eggég ?gglgéﬁtPBFPiﬁé e&ﬂﬁitzﬁﬂ}QaB and the
first to third disk drives 5-7 to the CPU 1. The first
disk drive 5 is connected to the bus 4 through an IDE
interface 9. The second disk drive 6 is connected to
.the bus 4 through a SCSI interface 10. The third
10 disk drive 7 is connected to the bus 4 through a USB
interface 11. The input apparatus B is a device with

which the user inputs data, and is a keyboard, a mouse

or.the like.

(First Embodiment)

15 - Conventionally, a user could not directly
control the deq}ce driver 2b. However, in a rotation
speed changing method of a disk drive according to the
first embodiment of the present inveﬁtion, the user can
control the device driver-Zb to set the upper limit

20 values of the disk rotation speeds of the first to
third disk drives 5-7 to predetermined values using an
ATAPI command.

Hereafter, the rotation speed changing method
of the disk drive according to this embodiment will be

25 described with reference to Fig. 2.

As shown in Fig. 2, the computer system

according to this embodiment includes a host computer




program 2c according to the present invention for changing a rotation
speed are | oaded to the RAM 2. The bus 4 is a bus on the host conputer for
connecting the 5 peripheral devices such as the input unit B and the
first tothird disk drives 5-7 to the CPU 1. The first disk drive 5is

connected to the bus 4 through an IDE interface 9. The s nd, di drive 6
Is connected to .the bus 4 through a SE€$I interface 10. ?ﬁ@agﬂﬁﬁgﬁﬁo di sk
drive 7 is connected to the bus 4 through a USB interface 11. The input
appar atus B i§0a (gevirespaindingmtictheheCRIBEY $mputh Siflabag. and kedaa
keyboard, a nouse or the like. (First Enbodi ment) 15 Conventionally, a
user coul d nofigkrdeirg 3dortoosiradperdbivic e arilver £ 2bst HowevBE rdi Aidk
rotation speed. changing nmethod of a disk drive according to the first
enmbodi ment ofdfhéeﬁrgségt i Apentiost, adrputser Manincohnesl at hengevi ce
driver 2b to set the upper limt 20 values of the disk rotation speeds of
the first to 2PRFFATHPSR: dEPvepeTating mvsdererlfi netb g spsndsnagtan  ATAP

conmmand. rea%ter the rotation speed changing nmethod of the disk drive
according To tAfs°RAbBHLRENFYRILEN B S@S""d’es‘@ri%b{ﬁ} vilth  efeoenae 19 Fig.

2. As shown i ' 2, .the co ter system_ according to this enbodi nent
i ncl udes a hdg?E%%%%ﬂ?%}n§7%? FcRI99asM 2c according to the

present invention, a device driver 25 (corresponding to
the device driyer 2b shown in Fig. 1), and a host-side
interface unit 28. The disk drive 31 includes a disk-

10 drive interface unit 29, a controlling unit 34, a disk
motor driving unit 38, and a disk motor 39 for rotating
a medium (disk) 40. |

When the user enters the desired upper limit

value 13 of the rotation speed using the input appara-

15 tus 8 such as a keybeocard or a mouse, the operating
system 15 outputs the inputted content (upper limit
value 13) as a rotation speed specification 19 to the
pregram 17 to start the program 17. The program 17
interprets the rotation speed specification 19 to

20 output a command issuing request 20 and a command
packet 18b to the operating system 15. The command
packet 18b includes the information onrthe upper Limit
value 13 of the disk rotation speed desired by the
user. The operating system 15 receiving the command

25 1issuing request 20 and the command packet 18b cutputs a .
command issuing command 23 and the command packet 18b
to the device driver 25. The device driver 25 inter-

prets the command packet 18b to outputs the interpreted




30 (corresponding to the CPU 1 shown in Fig. 1) and a disk drive 31
(corresponding to the first to third disk drives 5-7). The host conputer
30 includes an input apparatus 8, an operating system 15 (corresponding to
5 the operating system2a shown in Fig. 1), a program 17 corresponding to
the program 2c. according to the present invention, a de$gﬁe gEﬂﬁ@i 25
(corresponding to the device driver 2bighown in Fig. 1), are -side
interface unit 28. The disk drive 31 includes a disk 10 drive interface
unit 29, a coRBFBIEI A§ anidevite aaindnd mdi oro dehei dPskndtid8, and a di sk
notor 39 for rotating a medium (disk) 40. When the user enters the desired
upper limt YBFg&fageotindiite 20kt itdre siiedd disivegr thie thpotgappRea- i 5 tus
8 such as a keyboard or a nouse, the operating system 15 outputs the

i nputted contBREt{EpRer intRiracgalmd t1P8.as a rotation speed specification
19 to the program 17 to start the program 17. The program 17 interprets
the rotation speed spectPfc8iSéndrd vieo 170 egifigset unidorhnel tsUs nghe equest
20 and a cgnnand t 18b to the operating system 15. The comand

. pack X
packet 18b inﬁ?ﬁ%é@eghgeVﬁFSrﬁﬁ@ﬂéﬁdo@6tﬁ@ cantial waltwe343 dfhe he
di sk rotation esired.by._the user. The operating system 15 receiVving
the command j%gﬁggg%gb??eaﬂégt350¢8H&rpﬂé a&ﬁngifﬁxﬂﬂ&ﬁr:ﬂﬁi%&ﬂ%ups a
G ver 25, T e Eeoh, 8, BR81Pnpd: THE: SeyiEie CommRi et SBb Lo
outputs the ifHErPEELLd imit value of the rotation speed of the disk

motor 39 to the upper limit value 13 desired by the

10 user.

(Second Embodiment)

A rotation speed changing method of a disk
drive according to the second embodiment cof the present
invention will be described with reference to Fig. 3.

15 The rotation speed cﬁanging method of the disk drive
according to this embodiment is different from the
rotation speed changing method of the disk drive
according to the first embodiment in that a resident
program 117 resided in éh operating system 115 is used

20 in place of the program 17 shown in Fig. 2.

When the user eﬁters a desired upper limit
value 113 of the di§k rotation speed using an input
apparatus 108 such as a kgyboard cr a mouse, the
operating system 115 outputs the inputted content

25 (upper limit value 113) as a rotation speed specifica-
tion 119 to the resident program 117. The resident

program 117 interprets the rotation speed specification .



18 7 March 2005 result as a device command 26 to the disk drive interface
unit 29 of the.disk driver 31 through the host-side interface unit 28. The
disk drive interface unit 29 outputs the 5 received device command 26 to
the control unit 34. The controlling unit 34 controls the disk notor

driving unit 38 on the basis of the device command 26 to ﬁﬁ% h&%ggfpper
limt value of the rotation speed of thaodisk notor 39 tg & limt
val ue 13 desired by the 10 user. (Second Enbodi nent) A rotation speed
changi ng net hdd “oft0a cditgiat dr icameandrdésgitg rhquescondoeahadianent of the
present invention will be described with reference to Fig. 3. 15 The
rotati on speedFHARG FGTkathdd &F thethk skperévengasgstdinng 160 t Mhe

enbodi ment is different fromthe rotation speed changi ng nmethod of the

di sk drive aCEBFarAyPESKate L8 tingdiete srebn £ ¢ ima haon aonethdenppepr ogr am
117 resided i?.an ogeratiﬂa-systen1115_is used 20 in place of the program
17 shown in Firg™2 VEHLS the Gdertientdrsk arefeatied spped femiredvibue 113
of the disk rghgthgn speﬁg using_an i nput apparatus 108 such as a keyboard
or a nouse] the- operatingSsy&En Ty GThR™ the FepRivéadcbheent 25

CUEDStk o ot RS haUr B Y PSR Ll a2 D10
outputs a command iésuing command 123 and the command
packet 118b to a device driver 125. The device driver
125 interprets the comménd packet 118b to output the

10 interpreted result as a device command 126 to a disk
drive interface unit 129 of a disk drive 131 thfough a
host side interface unit 128.

The disk drive interface unit 129 ocoutputs the
received device command 126 to a controlling unit 134.

15 The controlling unit 134 controlé a disk moteor driving

unit 138 on the basis of.the device command 126 to set

the upper limit value of the rotation speed of a disk

motor 139 to the upper limit value 113 desired by the

user.

20 (Third Embodiment)

A rotation speed changing method of a disk
drive according to the third embodiment of the present
invention will be described with reference to Fig. 4.

In the rotation speed changing method of the

25 disk drive according to this embodiment, the user

allocates a start-up command of a resident program 17

to an allocation key 232 (the user-reservable key)




program 117 interprets the rotation speed specification 19 7 March 2005 119
to output a conmand issuing request 120 and a comand packet 118b to the
operating system 115. The command packet 118b includes information on the
upper |imt value 113 of the disk rotation speed desired by 5 the user.

The operating system 115 receiving the comuand issuing rgqgﬁgﬁkéﬁﬁgaand t he
command packet 118b outputs a command pgsui ng command 12 e command

packet 118b to a device driver 125. The device driver 125 interprets the
command packePT®Y¥Y8Bedo isulputi nphvg Eppatatrys 2@t seshl 4sas Redsykea. command
126 to a disk_drive_interface unit 129 of a disk drive 131 through a host
- side interfacBYuRfPd1289 the @ildlecartiiven ikterd3te Umtuded cahpessilpe
recei ved device_comand 126 to a controlling unit 134. 15 The controlling
unit 134 cont FOFSTa®8i dRPHSt P rd/GhANSE Nehia SESBbn(athel hist sobfanhe devi ce
command 126 to_set _the uggﬁ& lim_t value of the rotation speed of a disk

motor 139 to PRBSHppafifi Faltde 113 t@edile ARk tdel vaise3 L. 20F¢mhird

Enbodi nment tation_speed _changi ng .nethod of a disk drive according to
the third éérrﬁ%%ig%%?'of‘ HBCEifL@é‘e%FY iV SRSV S 197 e bRgkeapdd awd h

reference to F g. . he rotati speed changi ng nethod of the 25 disk
drive accordiﬁ%gtgé§ﬁ#§nén85aﬁﬁgﬁt?QtHS F 5Fteé;b§J9r6551”g this

function key. The started resident program 17 displays
the upper limit value candidates (for example, 1z~
times, 16-times) of the disk rotation speed on the

10 monitor. The user can select cne of the upper limit
value candidates displayed on the monitor using an
arrow key or a mouse. Thereby, the upper limit value
213 of the disk rotaticn speed is inputted.

When the user enters an input of changing the

15 speed of a disk drive 231 (the input of the upper limit
value 213), an operating system 215 inputs a rotation
speed specification 219 to the resident program 217,
In response, the resident program 217 outputs a command
.issuing request 220 to the operating system 215, and

20 outputs a command packet 218b, which includes informa-
tion on the upper limit value 213 of the disk rotatien
speed desired by the usér, to the operating system 215.
The operating system 215 receiving the command packet
218b_outputs a command issuing command 233 to a device

25 driver 2335, and directly outputs the received command
packet 218b to the device driver 225. Afterwards, the
device driver 2;5 outputs a device command 226 to a

disk device interface unit 229 of a disk drive 231




all ocates a start-up conmand of a resident program 17 to an allocation key
232 (the user-reservabl e key) 20 7 March 2005 provided in an input
apparatus 208 such as a keyboard. By handling the allocation key, 232, the
user can easily enter an input for changing a speed (an input of an upper
limt value 213) into the disk drive 231. For 5 exanple, ? fgnﬁg% key is
reserved on a keyboard, and the reside@t program 17 is s 4% & (3ﬂ%ressing
this function key. The started resident program 17 di splays the upper
limt val ue.chRdPdghed fPst exdalmplintafacs nesit 188ti mes) of the disk
rotation speed on the 10 nonitor. The user can select one of the upper
linit value candi dat esThies SiP@yed iom tdfe tvmidosk udiirge ah3laisow key or a
nouse. Thereb%h ihe upper limt value 213 of the disk rotation speed is

i nputted. WheR'EHhBIBREr tentdrd &f ithsutdistk «hakicg ng31 hehowd speBdgoef a di sk
drive 231 (th inRut of the upper |lim¢t value 213), an operating system 215
inputs a rotatton' *8f8edt8feleftitddEicofesry i) ide tlesiertpeutpr byr 46t217. | n

response, ghebﬁ sident program 217 outputs a command issuing request 220
to the operating system 215, and 20 outputs a comrand packet 218b, which

i ncludes informa- tion t he,u . limt |ue 213 of the disk rotation
speed desired by the usgﬁ? Pglpﬁg%&ﬁgr ¥n %§§§{eﬁﬁfﬁ?ﬁpuﬁuﬁEﬁﬁﬁ%&vﬁg
system 215 reggg vihg e : cket. b _quf puts a command i ssuing
command 233 to a degi%g pEBQHB@Q BACkRE kéﬁ%oar&flghe mouse or the

disk drive itself.

(Fourth Embodiment)

10 A rotation‘speed changing method of a disk
drive according to the fourth embddiment of the rresent
invention will be described with reference to Fig. 5.

In the rotation speed changing method of the
disk drive according to this embodiment, the user can

15 start up a normal progfaﬁ 312 rﬁnning on an operating
system using a dedicated key 332 provided in én input
apparatus 308 sSuch as a kéyboard. Thereby, it is
possible for the user to enter an iﬁput for changing a
speed (an input of an upper limit value 313) to a disk

20 driver 331 more easily. For example, an internet key
or a mail key on the keyboard is reserved, and the
normal program 312 is started by pressing this key.

The started normal program 312 displays the upper limit
value candidates (for example, 12-times, 16-times) of

25 the disk rotation speed on the monitor. The user may

select one of the upper limit value candidates dis-

played on the monitor using an arrow key or a mouse.




25 driver 235, and directly outputs the received command packet 218b to
the device driver 225. Afterwards, the device driver 225 outputs a device
command 226 to a disk device interface unit 229 of a disk drive 231 21

t hrough a host side interface unit 28. 7 March 2005 The operation of the

di sk drive 231 is analogous to that of the disk drive 13%J@Qﬁﬁ¥2§dh Fi g.
3. Hence, the detailed description thereabout is left 5 . Ih
al | ocation ke¥ 232 of the input apparatus 208 may be provided on the
keyboard, thelh66§EYer tiive urdissk Mimie va ket f318Fofir theEabedi memi)k 56 A
rotation speed changi ng nmethod of a disk drive according to the fourth
embodi ment of SPREApEésénPutitdgenti on will be described with reference to
Fig. 5. In the rotation speed changi ng nethod of the disk drive according
to this enbodi ment, the"&&r thén USEF qrewfouys at mer mpupr Sgraahadhadingnni ng
on an operatigg s%ste u%in% a dedi cated key 332 provided in an input
appar at us 308" 3UcRPE§%a kel hiGard SkTisBristsy 231 (the posrubl of f bhet hppeser to
enter an igaput. changi speede%an‘input of an upper limt value 313)
to a disk go %%rlt”\%rv@g‘ignﬁgg?eaéinl PPEEFt S mi e i htevrritkey or a
mai | key on the keypo .g LS Leserved, and th normal program 312 is
started by presglngptgg nEZy3?§ to the normal program 212. After
receiving the request signal 314, the normal program
312 outputs a request signal 316 to the operating
system 315. After receiving the request signal 316,
10 the operating system 315 outputs a command packet 318a
{(including information on the upper limit value 313 of
the disk rotation speed desired by the user), which is
created by itself, to a device driver 325, and outputs
a command issuing reqguest 323 to the device drive 325.
15 The device driver 325 issues a device command 326 to a
disk drive interface unit 329 of a disk drive 331
through a host interface unit 328.
The operation of the disk drive 331 is
analogous to the operation of the disk drive 131 shown
20 in Fig. 3. Hence, the detailed description thereabout
is left out.
The dedicated key 332 of the input apparatus
308 may be provided on the keyboard, the mouse or the

disk driver itself.

25 (Fifth Embodiment)
A rotation speed changing method of a disk

drive according to the fifth embodiment of the present




The started normal program 312 displays the upper limt value candi dates
(for exanple, 12-tines, 16-tinmes) of 25 the disk rotation speed on the
nonitor. The user may sel ect one of t'he upper limt val ue candi dates dis-
pl ayed on the nonitor using an arrow key or a nouse. 22 7 March 2005

. Thereby, the upper Iimt value 313 of the disk rotation |
i nputted. When the user perfornms the in@ust for changing Zﬁ£&§§é§@§ﬁ-the

di sk drive 231 &the-input of the upper 5 limt value 313), an operating
syst em 315 outPUifdtd Fedlidst kg gipscBilzedowihk nefrmknpeogramigl2.s.After
recei ving the request signal 314, the normal program 312 outputs a request
signal 316 to the operatiinghesyteht Bas. speedr chaseingnyethedr equese si gnal
316, 10 the operati,ng system 315 outputs a comrmand packet 318a (i ncluding
i nformation o l?%edﬁ B&r AGHRRAARY e sl pfembpdimerk, r bhat benrspegd

desired by thth%QrL ghich.i created by itself, to a device driver 325,
and outputs a commahdd $SFLETeRIRITa AL ¥HNGedi éedéeavedaay 15 The

devi ce driyer 5.1 : a _device co nd 326 to di sk drive interface
unit 329 o? a4§?sﬁk§??§§d3§% ik efﬁﬁﬂﬁa§$ﬁe$9%c%”%%i%53Q8. The

i ve. 131 Showhr 3051 h FTHE R e L 110 AR kP RESER | BEFBIEE her eabout
is left out. enter an input for changing a speed (input of an upper
limit value 413) into a disk drive 431 more easily.
For example, after‘an internet key or a mail key on a
10 keyboard is reserved, the user can start up the
resident program 417 bylpressing this key. The started.
resident program 417 displays the upper limit value
candidates (for example, 12-times, 16-times) of the
disk rotation speed on a monitor. The user can select
15 one of the upper limit value candidates displayed on
the menitor using an arrow key or a mouse. Thereby, it
is possible to input the upper limit value 413 of the
disk rotation speed.
When the user performs the input for changing
20 the speed (input of the upper limit value 413) of the
disk driver 431, an operéting system 415 inputs a
rotation speed specification 419 to the resident
program 417. IE response, the resident program 417
outputs a command issuing request 420 to the operating
25 system 415, and outputs a- command packet 418b, which
includes information on the upper limit value 413 of

the disk rotation speed desired by the user, to the

cperating system 415. The operating system 415




The dedi cated key 332 of the input apparatus 308 nmay be provided on the
keyboard, the nouse or the disk driver itself. 25 (Fifth Enbodi nent) A
rotation speed changi ng nethod of a disk drive according to the fifth
enbodi ment of the present 23 7 March 2005 invention will be described with

reference to Fig. 6. |In the rotation speed changing neth of .t i sk
drive according to this enbodi nent, the2yser may start ugqﬂagﬁgﬂggﬂt
program 417 using a dedicated key 5 432 provided on an input apparatus 408
such as a keybB6&FadVimgertdisy cammarsd posshdt ed T8l dhepuser at eom@Ahar an i nput
for changing a speed (input of an upper [|imt value 413) into a disk drive
431 nore easi FySUIPEr CoRampice 4257 ttey ardeviter ndtikey 60252 amdl okepues a 10
keyboard is reserved, the user can start up the resident program 417 by
pressi ng thistE@y?omﬁéngtE@Fé@ﬁ 4184 dentthpr algaicd 1drilvepl 495 theiupper
limt val ue candig%%gs gfor exanpl e, 12-tines, 16-tinmes) of the disk
rotati on speed®on APEGAS  THE S SV icen Falvan 455 onet Rt s he dppécel i mit
- val ue candi da di spl,ayed on th nitor, using an. arrow key or a nouse.
Ther eby, i% %g’%%‘%‘s‘éi 6% 28 Ianﬁi&tﬁ‘t YSpemhanhacs et 4489 obftae  di sk
rotation speeg; -1 he er.perfornms the input for changing 20 the speed
(i nput of thégtﬁgggpf%%i?giaFBEOE?%)aoPOFﬁeSlde interface unit 428.

The opera?ion of the disk driver 431 is
analogous to the operation of the disk drive 131 shown
in Fig. 3. Hence, the detailed description thereabout

10 is left out.

The dedicateg key 432 of the input apparatus

408 may be provided on fhe keybbard, the mouse, or the

disk drive itself.

{Sixth Embodiment)

15 A rotation speed changing method of a disk
drive according to the sixth embodiment of the present
invention will be described with reference to Fig. 7.

When a medium 540 (disk) of a disk drive 531
such as a CD-ROM is replaced, a reproducing/recording

20 unit 537 provided in the disk drive 531 detects the
replacement of the medium to output the detection
result to a data processing unit 536. In response, the
data processing unit 536 outputs a medium replacing
signal 527 to a device driver 525 through a disk-drive

25 interface unit 529 and a host-side interface unit 528,
In response to this, the device driver 525 outputs a

medium replacing notice 524 to an operating system 515.



di sk driver 431, an operating system 415 inputs a rotation speed
specification 419 to the resident program417. In response, the resident
program 417 outputs a comrand issuing request 420 to the operating 25
system 415, and out puts aconmmand packet 418b, which includes information
on the upper limt value 413 of the disk rotation speed irE t he
user, to the operating system 415. The26perating system B rch
2005 receiving t he conmmand packet 418b outputs a command i ssuing comand
423 to a devi CBSdPPPERTADS, SyisdeduthR sutihet s omreedi wackepl4t8hgt o t he
device driver_425 as it is. Afterwards, the device driver 425 outputs a
devi ce 5 comaRG*9486PFEC8SEieR dEAKESIntTId dee anies 4denof progdask 5d77i ve
431 through a_host sidg ipterface unit 428. The operation of the disk
driver 431 is-anaf3g5as 6%t RREEFELANY P oft ishansfliskn dreéwbadgr=shown in

0 3 et g e gttt O L Letl ou, e
ot at on’ shecd Chanhi o FHEREATBr CHoaE SR & e O ng IR T bt BAKCh
B e SISSIETER) GLRAEPLERES G B gl e 1o
drive 531. Then, the resident program 517 outputs a
command issuing request 521 to the operating system
515, and outputs a command packet 518b including the
10 first upper limit value of the disk rotation speed to
the operating system 515. The operating system 515
receiving the command packet 518b cutputs a command
issuing instruction 523 to a device drive 525, and
outputs the received command packet 518b to the device
15 drive 525 as it is. The device driver 525 outputs a -
device command 526 to a disk-drive interface unit 529
of the disk drive 531 through the host-side interface
unit 528, | -
The disk~driv¢ interface unit 529 outputs the
20 received device command 526 to a contrelling unit 534.
The controlling unit ‘534 controls a disk motor driving
unit 538 on the basis of the device command 526.to set
the upper limit wvalue of the rotation speed of a disk
motor 539 to the first upper limit value of the disk

25 rotation speed.

(Seventh Embodiment}

A rotation speed changing method of a disk




such as a CO-ROM is replaced, a reproducing/recording 20 unit 537 provided
in the disk drive 531 detects the replacenent of the nmediumto output the
detection result to a data processing unit 536. |In response, the data
processing unit 536 outputs a nediumreplacing signal 527 to a device
driver 525 through a disk-drive 25 interface unit 529 and?%%@%@éﬂ@‘é
interface unit 528. In response to thi&® the device driver outputs a
nediun1rep|ac&99vnotice 324 to an operating system515. 25 7 March 2005

The operating sy¥tefit55%348p S el i e gireleedignemot o £ et beocessi ng

request 522 t resident program 217 to request the operation for the
nedi um r epl acéﬁ%ﬁ S% ﬁ’ﬂgepgépg‘er‘i’tl 66 SRTFARRA erhimesefomence ke the 5

request of ch ing the speed to the first upper Iimt value of the disk
rotation spee?iﬂg'res'et to the disk drive 531. Then, the resident program

517 outputs a comrmand | i ng request. 521 to the operating system 515,
and outputs a command pgﬁégtanégﬂiﬁfﬁﬁﬁi#&1tﬁ¥SEJQﬁr%HCQF }$mit val ue

Cystom 515 roberving e CONTERI LRk BT 185 T B R oSt ng

system 515 receiving the comman

instruction 5¥3i ¢+ihq @€Vt C rpye utputs the received commuand
packet 518b to thet%evice ?%gdPyvgééggrgggiF%ig.%T%Qqﬁﬁﬂ%ﬂﬁ%ﬁi‘&ﬁu%ZS
outputs a deui ctheofr@iadr 526t t enasgdbsk- BEirkgel %%_fft%ggg%@é e the

di sk drive 531 through the host-side interface unit
in a storage unit €35 of the disk drive 631 to set the
upper limit value of the rotation speed of a disk motor

10 639 to the upper limit value of the disk rotation

before the turn-off.

(Eighth Embodiment )
A rotation speed changing method of a disk
drive according to the eighth embodiment of the present
15 inveption will be descriped with reference to Fig. 9.
When a medium 740 of a disk drive 731 such
as a CD-ROM 1is replaced, a reproducing/recording unit
737 of the disk%drive 731 detects the replacement of
the medium to output the détection result to a data
20 processing unit 736. In response to this, the data
processing unit 736 outputs a medium replacing signal
727 to a device driver 725 through a disk-drive
interface unit 729 and a host-side interface unit 728.
In response to this, the device driver 725 outputs a
25 medium replacing notice 724 to an operating system 715.
The operating system 715 outputs a medium replacing

notice/processing request 722 to a resident program 717




The disk-drive interface unit 529 outputs the 20 received device command
526 to a controlling unit 534. The controlling unit 534 controls a disk
notor driving unit 538 on the basis of the device command 526 to set the
upper limt value of the rotation speed of a disk notor 539 to the first

upper limt value of the disk 25 rotation speed. (Sevent nbodi t) A
rotation speed changi ng nethod of a disR72 6 7 March 20059 Iﬁ?ﬁc\%gé@gordi ng
to the seventh enbodi nent of the present invention will be described with
reference to “Bi §SIBESMhdhen RSI@ B oVef BB1tRachedsum €BpRENWerenS .t ur ned
on, a controJ#ing unit 634 controls a disk notor driving unit 638 by
referring to tRel8pPERSE Yy tHiSre the Ieeidesk Poeareon’ipeedtbeftsr @ t he
turn-off stored _in a.storg&g unit 635 of the disk drive 631 to set the

upper |init vaPlB2Bf LRSI oPaticcHiSHeell bfta BRSkORDEaF 1n20SB3Yero t he

upper, |11 uahue ghatBe g sk olatlon before, (bt LB L o

reference To BgtBETURGACH FOd SRUFAC DI GTRIEA T e N 1 UBBER 1a8th

GO ROM IS rephaced of £ABrQIUE! RURSU N M der JAT B RE Sk drTve 731
ment, to the operating.system 715. The operating
sysﬁem 715 receiving thé commaﬁd packet 718b outputs a .
command issuing request ?23 to a device driver 725, and

10 oﬁtputs the received command packet 718b to the device
driver 725 as it is. The device driver 725 outputs a
device command 726 to the disk-drive interface unit 729
of the disk drive 731 through the host-side interface
unit 728.

15 The disk-drive interface unit 729 outputs the
device command 726 to a controlling unit 734. The
controlliﬁg unit 734 contro;s a disk motor driving unit
738 by referring to the upper limit value of the disk
rotation speed before the replacement of the medium 740

20 stored in a storage unit 735 to set the upper limit
value of the rotation speed of the disk motor 739 to

the upper limit value of the disk rotation speed before

the replacement of the medium 740.

(Ninth Embodiment)
25 A rotation speed changing method of a disk
drive according to the ninth embodiment of the present

invention will be described with reference to Fig. 10.




the nmediumto output the detection result to a data 20 processing unit 736.
In response to this, the data processing unit 736 outputs a nedi um
replacing signal 727 to a device driver 725 through a disk-drive
interface unit 729 and a host-side interface unit 728. In response to
this, the device driver 725 outputs a 25 nediun1rep|acingTH@t ?hgd'4 to an
operating system 715. The operating syggem 715 out puts a aiql | aci ng
noti ce/ processi ng request .722 to a resident program 717 27 7 March 2005 to
request the operatlon fép the mediamiaremeosirechang ingeaponsa b@ khis, the
resi dent prog 7. outputs a command issuing request 721 to the

oper ati ng sys ESVQaHGC@ﬁ@G@G & o o ceraekite 7 8ba wbhehol Dehydes 5
an instruction for tting the speed to the upper limt value of the disk
rotation speeﬂ b%f%s FﬁéefépPéééilﬁbﬁp the tirpopelati ngrsyse ear 7dBe The
operating sy g] £ECEIVIH t he command packet 718b outputs a command
i ssui ng reques}S 23 F% 4°BeVPEEd PR 7 Ihe FRP M anaputef thenedten ved

command pagke 51§90£gdthe device driver 725 as it is. The device driver
725 outputs a device coﬁﬂaﬁds§?§aﬁs Pﬁétd@§@ & e diftlerdmices M3l 7@9  of

the disk dri r de interface unit 728. 15 The
di sk-drive |\r€faerfa%£erbuﬁ#% L}égg ﬁﬂtl tﬁé Cd&fi ecdjrﬁwséhd-’oitfﬂiit@ a

g??t{ﬁg|LE?tLEﬁéegaﬂefgpg tﬁ@“&éBhEhBﬂe”“'%vé%4a %@yw¥é§f%é¥§§(ggg(n

medium 840, in the same way as the rotation speed
changing method of a disk drive method according to the
10 eighth embodiment mentioned above. However, when a
user handles a dedicated switch 833 provided in the
disk drive 831, the controlling unit 834 returns the
upper limit value of the disk rotation speed to a value

of an initial state after the replacement of the medium

15 840.

(Tenth Embodiment)

A rotation speed changing method of a disk
drive according to the tenth embodiment of the present
invention will be described with reference to Fig. 11.

20 . In the rotation speed changing method of a
disk drive of this embodiment, a control unit 934 sets
usually the upper limit value of the disk rotation
speed to a value of an initial state when a disk drive
931 such as a CD-ROM is turned on. waever, when a

25 user handles a dedicated éwitéh 933 provided in the

disk drive 931, the controlling unit 934 sets the upper

limit value of the disk rotation speed before the turn-




738 by referring to the upper limt value of the disk rotation speed
before the replacenent of the nmedium 740 20 stored in a storage unit 735 to
set the upper Iimt value of the rotation speed of the disk notor 739 to
the upper limt value of the disk rotation speed before the replacenent of
t he medi um 740. (N nth Enbodi nent) 25 A rotation speed ChZﬁﬁéQﬁaﬁﬁﬁ?Od of a
disk drive according to the ninth enbodi9nent of the pres ion
will be described with reference to Fig. 10. 28 7 March 2005 In the
rotation speeBiéhah@ils§ Aet KoPrAd ain di sktodrage aotor 8B6g te tshicssk

enbodi nent, a contraolling wunit 834 refers usually to the upper limt value
of the disk MBEaLi 84 1¥pEEd Weftor¥®& he repl acement of a nedium 5 840 stored
in a storage unit 835 of a disk drive 831 to mnmmintain the upper limt

val ue of the disk rotation speed before the replacenent even after

repl acing the dium 840, in the sanme way as the rotation speed changing
nmet hod of a dﬁEEgHFPgb %@pﬁﬁgnﬁﬁﬁﬂrding to the 10 ei ghth enbodi nent

nmenti oned above. However, ern.a. user handl es, a dedi cated switch 833
provided in the disk dfi v&“§31°1 RESEhTRNIINP Ureth @340 eRurii§ kt he

LR Lo REHEchsbheathel LORR W e NS, o Dot e
present invention will be described with reference to
Fig. 10.

In the rotation speed changing method of a
disk drive according to the ninth embodiment shown in
10 Fig. 10, the controlling unit 834 returns the upper
limit value of the disk rotation speed to the value of
the initial state after the replacement of the medium
840. However, in the rotation speed changing method of
a disk drive aécording to this embodiment, a dedicated
15 switch 1032 is provided in the input apparatus B(B of
the host computer 830. When a user handles the
dedicated switch 1032, the controlling unit 834 returns
the upper limit value of the disk rotation speed to the
value of the initial state after the replacement of the

20 medium 840.

(Twelfth Embodiment)
A rotation speed changing method of a disk
drive according to the twelfth embodiment of the

present invention will be described with reference to

25 Fig. 12.

In order to change the speed, a user inputs a




A rotation speed changing nethod of a disk drive according to the tenth
enbodi nent of the present invention will be described with reference to
Fig. 11. 20 In the rotation speed changing method of a disk drive of this
enbodi ment, a control unit 934 sets wusually the upper limt value of the

disk rotation speed to a value of an initial state when 931
such as a CO-ROMis turned on. However,3@hen a 25 user 2Jﬁ@®%éﬂgghlcated

switch 933 prOV|ded in the disk drive 931 t he controlllng unit 934 sets

t he upper %ﬁ%lV%ﬁuépBErtﬂemdﬁswaﬂmmatumnnﬂpemmﬂ&&%cHEﬂ3h@ftgrang 7

Mar ch 2005 off which is stored in a storage unit 935, to a disk notor
driving unit %ﬂﬁ?t{@yeﬁﬁﬁ?ﬁ Eﬁﬁ@d@ﬂe@pﬁnﬁhmmqnayﬂtemm&ﬂﬂih@@gm@ganethod of
a disk 5 driyve accordlng to an el eventh enbodi nent of the present

i nvention wi I10MEE e T BEHSWLEABr efeBehos tt sompug.erl130. t HBhe ot at i on
speed changing nethod of a disk_drive according to the ninth enbodi nent
shown in 10 Ifﬁberﬁ%l“? h&Y EbRr éwlznéeﬁﬁllﬁ"18134 thet waren hielmuigperalbé i t

val ue of the rotatlon speed to the value of the initial state after

t he replaégne of T HE 2 d? UhF 886" FOABFEr 11 e o srommadh Rypeptirehangi ng
T o R BB B o e e
provided in nput p
this, the normal program 1112 outputs a request signal
1116 to the operating system 1115. 1In response to the
request signal 1116, the operating system 1115 outputs
10 a command issuing request 1123 to a device driver 1125,
and outputs a command packet 1118a (including informa-
tion on the upper limit value 1113 of the disk rotation
speed desired by the user), which is produced by the ‘
operating system 1115 itself, to a device driver 1125.
15 Afterwards, the device driver 1125 outputs a device
command 1126 to a disk-drive interface unit 1129 of a
disk drive 1131 through a host-side interface unit
1128.
The disk-drive interface unit 1129 outputs
20 the received device command 1126 to a controlling unit
1134. The controlling unit 1134 controls a disk motor
driving unit 1138 on the basis of the device command
1126 to set the upper limit value of the disk rotation

speed of a disk motor 1139 to the upper limit wvalue
25 1113.

In response to an inquiry as to whether or

not this setting is recorded on a medium 1140, the user

enters an input 1114 indicating that the setting is




t he host conputer 830. Wien a user handl es the dedicated switch 1032, the
controlling unit 834 returns the upper Iimt value of the disk rotation
speed to the value of the initial state after the replacenent of the 20
medi um 840. (Twel fth Enbodi ment) A rotation speed changi ng nethod of a disk
drive according to the twelfth enbodi rent of the present gﬂvegt' w il be
described with reference to 25 Fig. 12Z11n order to chan6 it %O%ed, a
user inputs a 30 7 March 2005 desired upper limt value (input value) 1113
of a disk réteRqsieGpaesingt bhaniopetabppg reystserhlDBLS WHeng an i nput
apparatus 1108 of a host conputer 1130. The operating system 1112

recei ving t h@RFPFFHINT ifYsvamuelsb11¢e8edutipgt $hae requestl igraltphitls to a
normal program 1112 running on the operating system In response to this,
the normal pro§r HFRAESE trPeal altéqtiesthsi geamall preguent Ha Iaher dlri ng
system 1115. In response to the request _signal 1116, the operating system
1115 out putsrﬁ?pé”tsg?nﬁ%&]ot%%ui%er@aa@étl pIegres aldéviosd partisyerhel 125,

and out put:s a conn%nd.pac et f%%Sa (iRcIuding informa- tion on the upper
limt val de TTE'SGT tHEH Sk t ot atPohespREI2H&SHr €4S Rd L¥ser YThenhi ch i s

el DRI RS RIS S A
outputs the command packet 1118a (including information
on the recording of the setting), which is produced by
the cperating system 1115 itself, to the device driver

10 1125, and outpuﬁs a command issuing request 1123 to the
device driver 1125. The device driver 1125 outputs the
device command 1126 to the disk-drive interface unit
1129 through the host-side interface unit 1128,

The disk~driv§ interface unit 1129 output the

15 received device command 1126 to the controlling unit
1134. The controlling unit 1134 controls a reproduc-
ing/recording unit 1137 on the basis of the device
command 1126 to record the upper limit value 1113,
which is entered by the user, on the medium 1140.

20 Afterwards, when the medium 1140 is
reproduced, the controlling unit 1134 controls the disk
motor driving unit 1138 oﬁ the basis of the upper limit
value of the disk rotation speed read out from the
medium 1140 by the reproducing/recording unit 1137 to

25 rotate the disk motor 1139 at the upper limit wvalue

1113 of the disk rotation speed desired by the user.

{(Other Embodiments)




command 1126 to a disk-drive interface unit 1129 of a disk drive 1131
through a host-side interface unit 1128. The disk-drive interface unit
1129 outputs 20 the received device command 1126 to a controlling unit
1134. The controlling unit 1134 controls a disk notor driving unit 1138 on
t he basis of the device command 1126 to set the upper Iiﬁ:’l\@arval#z)sof t he
disk rotation speed of a disk notor 1189 to the upper |im val 25 1113.
In response to an inquiry as to whether or not this setting is recorded on
a medi um 1140, the userThentembiaatippubtf' Bhl4 dredi aaf ittge thiatst hecsetting
is 31 7 March 2005 recorded, using the input apparatus 1108. The operating
system 1115 rletelVihgeniredinpnts1may bet peed i zete aequesthest gnatatidd t o
the normal program 1112. In response to this, the normal program 1112

out puts the SRfieStargHral methedt it Reddp&r skriivig .syst em 1115. The
operating system 1115 receiving the request signal 1116 outputs the
command packet 1118a (itRIRHRRE Phf BRRafrEAcasrd ey 866 dihwyrofin he

setting), which is produced .the qperating system 1115 itself, to the
devi ce driver 1y %ﬁéﬁ? éﬁﬁeoggﬁbF§t3805ﬁﬁaﬂ§%i§£@WﬁglﬂeéﬁébtEil??”to t he

e e Mo o 0266, SR RTINSk SR T bi2e
1128. The di skpdriyednterface uphl 148, oyt pYL th8 o of the disk
rotation speed may be provided in the keyboard.
In place of the dedicated key 332 shown in
10 Fig. 5, the deqicated key 432 shown in Fig. 6, the
dedicated switches 833 and 1032 shown in Fig. 10, and
the dedicated switch 933 shown in Fig. 11, a switch

which can be used together with another function may be

used.




15 recei ved device conmmand 1126 to the controlling unit 1134. The
controlling unit 1134 controls a reproduc- ing/recording unit 1137 on the
basis of the device command 1126 to record the upper limt value 1113,
which is entered by the user, on the nedium 1140. 20 Afterwards, when the

medi um 1140 is reproduced, the contrglling unit 1134 contrgl s, t i sk
nmotor driving unit 1138 on the basis ﬁ# the upper limt 3Aﬁaaﬂb£5@£e di sk

rotation speed read out fromthe nedium 1140 by the reproduci ng/recording
unit 1137 to 25 rotate the disk nmotor 1139 at the upper limt value 1113
of the disk rotation speed desired by ihe user. (O her Enbodinents) 32 7
March 2005 The conbi nati on of any oneétdfMY he first to .twelfth

enbodi ments nay be realized as another rotation speed changi ng nethod of a
di sk drive. In place of the dedicated key 332 shown in 5 Fig. 5 and the
dedi cated key 432 shown in Fig. 6, for exanple, a switch for reproducing
the disk drive and a switch for setting the upper linmt value of the disk
rotation speed Inay B¥ewro# dedationhepregbeariing gathed dont Reddeli cat ed
key 332 shown in 10 Fig. 5, the dedicated key-432 shown in Fig. 6, the
dedi cat eddsiwéchespB838irgna W3R giedem far Frgtaliing andliskhe adediskametlozwi t ch
933 shown in Fig. 11, a switch which can be used together w th another
functi on gryvlée for driving said disk motor, a controller device for

controlling said disk motor driver, and a detector for detecting
whether or not said disk is replaced, said method comprising:

receiving an.upper limit value of a disk rotation speed as
an input value; "

interpreting said input value as a rotation speed
specification to generate a command packet including said upper
limit value of the disk rotatioﬁ speed;

outputting said command packet to said controller of said
disk drive;

setting, with said controller, an upper limit of the disk
rotaticon speed, for the disk motor driver, to said upper limit
value included in said command packet;

driving said disk motor at said set upper limit of the disk

rotation speed with said disk motor driver; and

controlling, with said controller, said disk motor driver to

set the upper limit of said disk rotation speed to a value of an




used. 33 7 March 2005 CLAIMS 1. (New) A rotation speed changi ng nethod for
a disk drive conprising a disk notor for rotating a disk, a disk notor
driver for driving said disk notor, a controller device for controlling
said disk notor driver, and a detector for detecting whether or not said

disk is replaced, said nethod conprising: receiving an uppe&h.lim al ue of
a disk rotation speed as an input VESB.:}AGG; I nterpreting sa?g\/‘?rﬁbﬁdﬁl ue as

a rotation speed specification to generate a command packet including said
upper limt value o% the, di sk_rotatio eedi. -Qut RULLI Dg; sak d.,canmand
packet to THtd3¢oAEPSPY eF "D sszlaT% %Il%c{}%f)i ve: setting, vmc?h SH o
controller, an upper limt of the disk rotation speed, for the disk .notor
driver, t@%ﬁ%ﬁ&eépper limt value included in said cormmand packet; driving
said disk notor at said set upper limt of the disk rotation speed with
said di sk not oWh@rR¥Bi: and controlling, with said controller, said disk
nmotor driver to set the upper limt of said disk rotation speed to a value
of an 34 7 Mar clig0@8sknfride 1% afeRtRerPS AYd dECBRNERTdet ect s that sai d
disk is replaced, wherein: said disk drive is controlled by a conputer,
sai d conput er issidpecapstebyia prorried thina mudgeams thatdperforms said
receiving and generating operations, and
said progfam resides in said computer.
2. (New) A rotation speed changing method for a disk
drive comprising a disk motor for rotating a disk, a disk motor
driver for driving said disk motor, a controller for controlling
said disk motor driver, and a memory, said method comprising:
receiving.an upper ‘limit value of a disk rotation speed as
an input value;
interpreting said input value as a rotation speed
specification to generate a command packet including said upper
limit wvalue of the disk rotation speed;
outputting said command packet to said controller of said
disk drive;
setting, with said controller, an upper limit of the disk
rotation speed, for the disk motor driver, to said upper limit
value included in said command packet;

driving said disk motor at said set upper limit of the disk

rotation speed with said disk motor drivex;




recei ving and generating operations, and said programresides in said
conputer. 2. (New) A rotation speed changing nethod for a disk. drive
conprising a disk notor for rotating a disk, a disk notor driver for
driving said disk notor, a controller for controlling said disk notor
driver, and a.nenory, said nethod co I si ng: receiving.a9 $R:réddgﬁt

val ue of a disk rotation speed as an 1nput value; interpre ng salrd i nput
value as a rotation speed specification to generate a command packet

i ncl udi ng sai ¢ upRGE ihi Ghtgvakuerplsdhe fisde nakal oalapess; tdit@ill i ng
sai d command packet "to said controller of said disk drive; setting, with

said contraller, an reLim : ' i3 e;f t he di sk
ation AMEPELLLET buphidd ek e JOlaWion s00ede; 2iq

not or dr iV upper val ue included in said command packet;

driving said disk, .notor  at _.said.s er dJ.mg._. [ r [ eed
with said di sESRSHEE §¥5 EF; s%%dﬁ%&é%ﬁ' 2‘80@55{36?% r%%?ﬁgg%igﬁ’nggngéy ke
upper limt value of the disk .rotatjon speed, befaqr ur-ning, f f,.of sal

di sk devildei e ltga dtnfrsufisk §3€ﬁ1""f‘f’e%r%ﬁéc\i/vist orse% %’Efc’rf" Sﬁ etr.'*fg')méacf'ié

contr
upper limt value of the disk (otatign-gge d stored before thgot r n- of f
and sett iang tIREtiRgerthe WEPest LMt dPE KER D T ThoF Wit ™ GPERE, °r 5%%-out
upper limt value, when said disk drive is turned on. 3. (New) A rotation
speed charmpdrputetirrer dimd tdvakuedr ¥hen ciadA | 4% Ty Fives smbtspedorn -
rotating a disk, a disk notor driver for driving said disk notor, a
controll er for3contidEw)i ng rotation speed changing method for a disk
drive comprising a disk motor for rotating a disk, a disk motor
driver for driving said disk motor, a contreller for contrelling
said disk motor driver, a memory, and a detector for detecting
whether or not said disk is replaced, said method comprising:
" receiving an upper limit value of a disk rotation speed as
an input value;
interpreting said input value as a rotation speed
specification to generate a command packet including said upper -
limit value of the disk rotation speed;
outputting said command packet to said controller of said
disk drive;
setting, with said controller, an upper limit of the disk
rotation speed, for the disk motor driver, to said upper limit

value included in said command packet;

driving said disk motor at said set upper limit of the disk

rotation speed with said disk motor driver;




said disk notor driver, a nenory, and a detector for detecting whether or
not said disk is replaced, said nethod conprising: receiving an upper limt
val ue of a disk rotation speed as an input value; interpreting said input
value as a rotation speed specification to generate a comrand packet

I ncluding said upper limt value of t di sk rotation spezqw 8#%i¢ﬁéing
said command packet to said controll er”of said disk drive; 8 , Wth

said controller, an upper limt of the disk rotation speed, for the disk

notor driver, to said upper.linmt _ val l.hclud ' ' Qmynd ket ;
driving said dFSRTHBY o * at><ai"0 s6 uﬁ%@khggﬁgtfg?i?ﬁgé%#Eﬁa ro?%fﬁ%% speed
with said disk notor driver; 36 7 _March %802 gtgriggsin %ﬁid menory said
upper | i nFetR&iaR SPeRRPHTEIe IRMEATRT S OEdSBET of B eff Ktement of sai d

di sk; and reading out of said nepory, with said contro]ler, said upper
limt value of reRELABSREF PRI SHRIRTYst BRER Befor e PRoieh TR SEBREN:
and setting the upper limt of the disk rotation speed to the read-out
upper | i mlimigl welumhef the st cttichersders FhAFeSFAEWIIENS SR aced,
wherein: said disk drive is controlled by a conputer, said conputer is
oper at ed lpepaaprognanehbasepeifiorihe swrer ddadity PAgtanddHEharaia Hegpn

operations, and said programresides in said conputer. 4. (New) A rotation
speed Cha@$é@a et khd teadaocdt skpper limit value, when said detector

detects that said disk is repl#ced,

wherein:

said disk drive is contrelled by a computer,

said computer is ;perated by a program that performs said
receiving and generating operations, and

said program resides in said computer.

4, (New) A rotaéion speed changing-methcd for a disk
drive comprising a disk motor for rotating a disk, a disk motor
driver for driving said disk motor, a controller for controlling
said disk motor driver, a memory, and a switch connected tp said
controller, said method comprising:

receiving an upper limit value of a disk rotation speed as
an input value;

interpreting said input value as a rotation speed
specification to generate a command packet including said upper

limit value of the disk rotation speed:;




drive conprising a disk notor for rotating a disk, a disk notor driver for
driving said disk notor, a controller for controlling said disk notor
driver, a nenory, and a switch connected to said controller, said nmethod
conprising: receiving an upper limt value of a disk rotation speed as an
i nput value; interpreting said input |l ue as a rotation ed
specification to generate a command p%-'f:lket i ncl udi ng sai ﬁﬂ@a'éﬁh ZQQ%t

val ue of the disk rotation speed; 37 7 March 2005 out putting said command
packet to said controller of said disk drive;, setti ngt V\M’h said__. &
control | er, arpufppertimgnseief CPRRART HRCKYt £ ST EPEE ““Por =t ht dF 32X not or
driver, to said upper Iimt value included in said command packet; driving
sai d di skdisit adriate;sai d set upper limt of the disk rotation speed with
said disk motor driver; storing in said nmenory said upper limt value of
the di sk rotateorimpesdthetoid conbipblerd i of wpaed ditggtdeli ebe ahsk

readi ng out of said menory, with said controller, said upper limt: value
of the diskeseiad i Pespecdrstheedibefoorot hirivem=dff sadddusperi hgmihe
upper limt of the disk rotation speed to the.. read-out upper limt value

or a val ug, pf.afdiNiddflinStsakie, chimanacpaciesice with a state of the switch,
when said disk-drive is turned on. 5. (New) A rotation speed changi ng

MRS d&ékvir?%ié’ £ UK bREraadi sKidDiet dppfer Alintiitngfatileslish
di sk notor driver r driving said disk notor, a controller for
COﬂtrOlliggtation speed with said disk moter driver;

storing in said memory said upper limit value of the disk
rotation speed before turning off of said disk device; and

readiﬁg out of said memory, with said ccntroller,’said upper

‘limit value of the disk.rotaticn.speed stored before ﬁhe turn-off
and setting the upper limit of the disk rotation speed to the .
read-cut upper iimit value or a value of an initial state, in
accordance with a state of the switch, when said disk drive is
turned on.

5. (New) A rotation speed changing method for a disk
drive ccmprising a disk motor for rotating a disk, a disk motor
driver for driving said disk motor, a controeller for controlling
2aid disk motor driver, a memory, and a detector for detecting
whether or not said disk is replaced, said method comprising:

receiving an upper limit value of a disk rotation speed .as

an input value;



said disk notor driver, a nenory, and a detector for detecting whether or
not said disk is replaced, said nethod conprising: receiving an upper limt
value of a disk rotation speed-as an input value; 38 7 March 2005
interpreting said input value as a rotation speed specification to

generate a command packet including sgid upper Ilimt val of .t I sk
rotati on speed; outputting said commd packet to said coZﬁWBF?@aﬁgf sai d

di sk drive; setting, with said, controller, an upper limt of the disk
rotation speed, for the disk notor driver, to said upper limt value

i ncl uded in saintexpredridopaekdt LnERFVY YIS AT HiXEFDG sRE2ai d set upper
limt of the disk rotation speed with said disk notor driver; storing in
sai d nenosyesat teatpper Ho wenevaltgeaotompandisdckgotigtdlyndisgesdidetpper
repl acenent of said disk; and reading out of said nenory, with said
control | etimsei vhlippest HhendiskalkoeadiothepeRdk rotati on speed stored
before the disk replacenent and setting the upper Iimt of the disk.

rotation speegytfuifitid @adOdbmippar phtRet valsmidrcan tralllerobfasaiditi al
state, when said detector detects that said disk is replaced, wherein

said di skydrivg-isecontrolled by a conputer, said conputer is operated by a
progran1tﬁat pertornms said receiving and generating operations, and said
program resideg Lp; $21 4, GOMULLY cod®rb1MBECag08Sber limit of the disk
roﬁation speed, for the disk motor driver, to said upper limit
value included in said command packet;
driving said disk motor.at said set upper limit of the disk
rotation speed with said dis£ motor driver;
storing iﬁ said memory éaid upper liﬁit value of the disk
rotétion spéed before ieplacement of said disk; and
‘reading out of said memory, with said controller, said upper
1imit value of the disk rotation speed stored before the disk
replacemént and setting the upper limit of the disk rotation
speed to the read-out upper limit value or a value of an initial
state, when said detector datects that said disk is replaced,
wherein:
said disk drive is controlled by a computer,
said computer is operated by a program that performs said

receiving and generating operations, and

said program resides in said computer.




6. (New) The rotation speed changi ng nethod of claim19, wherein: the disk
drive further conprises a switch connected to said controller; and said
upper limt of the disk rotation speed is set to the read-out upper limt
value or said initial state value, in accordance with a state of the

swi tch, when said detector detects that said disk is replLaced New) A
rotation speed changi ng nethod for a:g?sk drive conprisikgﬁ'Q&éhp tor

for rotating a disk, a disk notor driver for driving said disk notor, a
controller for controlling said disk notor driver, and.,a recordi ng device
connected to $aid @ewroffher TpbRtieR oFRFHY, CRARTF AR MIFTdCompr F4RAF: 19,
receiving an upper limt value of a disk rotation speed as an input val ue;
i nterpretyigesinid | nput value as a rotation speed specification to
generate a comand packet including said upper limt value of the disk
rotation speedgnd Wiy tdrdigres Fud themaomp paeketa t3wistihl aromestledetoofasdi d
di sk drive; setting, with said controller, an upper Iimt of the disk

rotation speed,1iok; thes di sk notor driver, to said upper limt value
i ncluded 1n said conmand packet; 40 7 March 2005 . driving said disk notor

at said set uppergliffidr Qfidihe odi she BOLR!iOPabPEdspdd) Bk itak thmt Or

driver; and instructing, wth an operating system said controller to
read-out upper limit value or said initial state value, in
accordance with a state of the switch, when said detector detécﬁs
that said disk is replaced.

7. (New) A rotation speed changing method for a disk
drive compri;ing a disk motor for rotating a disk, a disk motor
driver for d#iving said digk motor, a cqntrolier for controlling
said disk motor driver, and a recording device qonnected to said
controller for recording, =said method comprising:

receiving an upper limit value of a disk rotation speed as.
an input wvalue;

interpreting said input value as a rotation speed
specification to generate a command packet including said upper
iimit value of the disk rotation speed;

outputting said ccmmand packet to said controller of said
disk drive;

setting, with said controller, an upper limit of the disk

rotation speed, for the disk motor driver, to said upper limit

value inecluded in said command packet;



control said recording device to record said upper Iimt value of the disk
rotati on speed on said disk when an input, indicating that said upper
limt value of the disk rotation speed is to be recorded on said disk, is
entered froman input apparatus to said operating system wherein: said
disk drive is controlled by a conpute

said computer inc es,saifd i nput
apparatus and said operating system‘{Q/\,hi ch is connected ?tﬁ@'ﬁhdﬂ}cﬂsput
apparatus, and said conputer is operated by a programrunning on said

operating system a key for starting said programrunping.on_said ..
operating sysﬁeﬁvisqaﬁhbéaﬁéﬁkt%P%&ﬁcF?lﬁﬁ&Fpé PEFﬁE,EéﬁgtmﬁgnQE%HQfSk
program runni ng on said operating systemis started by said key, said
oper at i ngogpsiem epeedt wsthasaid réedt AkpT §&idreEti A and outputting
operations. 8. (New) A disk drive conprising: a disk notor for rotating a
di sk; a di sk Falserudtivgr whab aniopsratind divitempt §aid4gontratidr 2805 an
~input device that inputs an upper limt value of a disk rotation speed; a
recor di ng. devi.qe shhat reeeeadfgsaeditapty tsscamperaid mppervalindtoraiwre aff sk
rotation speed on said disk; and a controller device that reads out said

upper I!g&g vale Qf 2+l dbakdr ehathod spgediteranidtpat,aindicdtdkgand
sets sai r €ad- out upper Irmt value as a new upper limt of the disk
rotation speed for sald qi;gkMQLoLedbEVeRe MO SAlatidinslkpedd is to be
-. recorded on said disk, is entered from an input apparatus to said
operating system,
wherein:
said disk drive is controlled by a cemputer,
said computer includes said input apparatus and said
épeﬁating sﬁstem,'which is connected to said input anaratus, énd
said computer is operated by a program running on said operating
system,
a key for starting said program running on said opgrating
system is allocated to said input apparatus, and
when said program running on said operating system is
started by said key, said operating system executes said
receiving, generating, and ocutputting operations.
8. (New) A disk drive comprising:

a disk motor for rotating a disk;

a disk motor driver that drives said disk motor;




repl aced with said new di sk.

41 7 March 2005

an input device that inputs an upper limit value of a disk
rotation speed;

a recording device that records said inputted upper limit
value of the disk rotation speed on said disk; and

a controller device that reads out said upper limit value of
the disk rotation speed recorded on a new disk and sets said
read-out upper limit value ;s a new upper limit of the disk
rotation speed for said disk motor driver, when said disk is

replaced with said new disk.




