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TECHNI CAL FI ELD The present .invention relates to a disk drive which
control s the rotabdon speed of a rotary notor for rotating a disk. .-.
BACKGROUND ART A disk drive is a devicr whi ch searches for a target
position o mwm an instruction froman external device such as a
host conput J rget data fromdata recorded on a disk, and
transfers the target data to the external device. It is premsed that a CD
(Conpact Disk) and a CD-ROM (CD-Read only annry) are played back at a
speed as fast as CLV (Constant Linear Vel 05 Conput er peri pheral
equi prent su’wwwlmwmmmwm&mﬂpIayerDF§CF§EEF g to per f orm hi gh- speed search
and hi gh-and d pl ayback (high-and-constant-speed readi ng)
Wi t hout i ncreasi mgsibshe cost, and hi gh-and-const ant - speed readi ng at
quadruple or octuple CLV is carried out when a CD-ROM i s pl ayed back.
However, in order to increase thePISK ORI¥Feed during the
high-and const ant speed readi ng at quadruple or octuple CLV, an expensive
and | arge-sized spindle notor is required because the |oad applied to the
spindle notor will be considerably large. Accordingly, in 1 710 7° JUN
2003 ZBGHMNICOALy REKELD t her e. have been i npl enented a pl ayer which plays a
CLV-recorded di sk at CAV (Constant Angular Velocity), and a w derange CLV
syst em whi cftheapresesaty inveést pbnybethteante al dhskglrivei whitl pbagvedls and
t her eby enabl es both of high-speed search and hi gh-and-const ant - speed
pl aybadie redidticin tdpeed of s gotfanyamdbon dduc ecotlak ingp@ aiskhe spi ndl e

tor, thereby realizing highspeed search using an i nexpensive and
"shal |l -sized notor. = ~ Figure 3 is a diagramillustrating the structure of
a conventional CD drive. In figure 3, 100 denotes a disk supported by a
cl anp®ACKGROUND] AR®: di sk 100 is rotated by a spindle notor 102 which is
f eedback-controll ed by a signal processing circuit 110 via a spindl e notor
control ciraudiskEO8river ieca, dévbceewbhieh seapphesafopi aktarget reading a
signal fromthe disk 100, and focusing and tracking are adjusted by
f ocusipog itdion/ macecegptoiof aMm6 insitetnctionofrom aad extexnfadc devigiet r acki ng
control circuit 104. The optical pickup 105 is driven along the di aneter of
t he disskhbwasaat hosdr computer,]1@adsi tarigetcdataolfret data trewoaded wot or
control circuit 109. Further, 107 denotes an RF anplifier which extracts a
f ocus aediek,s agdalt ransifieaskithge ¢argetsidgtal toattieaexRersmajnaevicen t et
out put of the optical pickup 105, and 110 denotes a signal processing
ci rcuiis piremisedntthalts at €P t{Compast Disk) aadt ROCDeROMUI(ICDER@Ad Only
focusi ng/tracking control circuit 104, and the spindle notor control
ci rcuMembp®g) Roret pdayedl badknatea apepdt as €astr asl ELVW{Consgantor s
CLV/ CAV swit ching, and

Linear Velocity).

C)

Computer peripheral equipment such as a CD-ROM player is
require& to perform high-speed search and high-and-constant-speed
playback (high-and-constant-speed reading) without increasing the
cost, and high-~and-constant-speed reading at quadruple or octuple
CLV is carried out when a CD~ROM is played back. However, in
order to increase the search speed during the high-and-constant-
speed reading at quadruple or octuple CLV, an expensive and
large~sized spindle motor is required because the load applied to

the spindle motor will be considerably large. Accordingly, in



~ 7~ JUN 2003 3 the systemcontroller 111 is connected to the signg
processing circuit 110 and to a signal processing circuit interfac gidBNisz
112. Hereinafter, the operation will be described. The RF anplifier 107
extracts a focus error signal, a trackjng error signal, and an RF signal
fromsignals read fromthe disk 100 by the optical pickup 105, and outputs
themto the signal.processing circuit 110. The signal processing circuit
110 generates control signals for focus servo and tracking servo fromthe
signals supplied fromthe RF anplifier 107, and outputs these control
signals to the focusing/tracking contrql circuit 1Q4. Further, the signa
D CCSRIRP VAR, EHFLSeTAVE Beck WmBeReRten by BIANST, WBdaThELANS AL
signal ,_ _and generates a phasel ocked | oop_(PLL) clock which is in
synchiGfi-Eacosdes disk,ateehvsi(GRREtADt BAguing ERNOCSIENAl . aPfeaf MidGency
of the PLL clock signal is 4.3218MH#z at CLV, and it is variable in a range
of s&ANgS CGLVhSystem whighyhiagh asyesy widenhplaybagke rapgsr alghoughi d&
accordin%akp the track position where _the optical pickup 105 reads data so
t hat tife GlVe playdaceks ande therebyoerabderepotbonft hagh-speed sgarght ande

di sk 100 rotates at CLV. The signal processing circuit 110 processes a

r ot at ihmqhs-&@dd@@@ﬁéémloﬁ%'ﬁgnﬁ’ﬂ-ayb@cﬂr-omBPI’Nil ofi ke pamosigaidigantilycui t
103, and outputs a spindle nmotor control signal 201 to the spindle notor
cont r gledycecvhe 1oadsont lthe spanddeamptarsptberebyacresléeangdhighthe
optical pickup 105 noves 1 7 JUN 2003 4 fromthe peripheral portion of

t he displeedOSenrwhr isting aontipexpengivehandt fmalheadzedt mGAVr.t he si gnal
fpiocessing circuit 110 processes the rotation speed detection signal 200
‘fTomthe spFighere nbtis achiagramiiklnstrik(sSingthe spuictute abiandl e not or
control signal 201 to the spindle notor control circuit 103 so that the

di sk to6oveotaosalaCDCAYiveurt her, since the rotation speed detection signa
200 is F J continuously output so long as the spindle notor 102 rotates
even when the Howierh 1060 adswies tahidisk gngpdfied dy e alseapemnrlol,
confirmng the rotation state of the spindle notor 102. That is, in the
conveandobhe dbsKri0e, ishrotatedi by at apindletmetepi hARewhicbri802 can be
confirmed by nonitoring the rotation speed detection signal 200 with the
si gnafepdbaekscangtrolitedt by18 signabhprofessinggchrcuitickifgvilavaat es or
when focus servo or tracking servo does not work normally, whereby the

spi ndspindlermotor control circuit 103. Further, 105 denotes an

optical pickup for reading a signal from the disk 100, and
focusing and tracking are adjusted by focusing coil/tracking coil
106 which is controlled by a focusing/tracking control circuit
l*) 104. The optical pickup 105 is driven along the diameter of the
disk bf”a traverse motor 108 which is controlled by a traverse
motor control circuit 109. Further, 107 denotes an RF amplifier
which extracts a focus error signal, a tracking error signal, and
an RF signal from the output of the optical pickup 105, and 110
denotes a signal processing circuit which controls the traverse
motor control circuit 109, the focusing/tracking control circuit
104, and the spindle motor control circuit 103. Further, 111

denotes a system controller which performs CLV/CAV switching, and



102 is prevented fromabnormally rotating or stopping. "--~ Fbmeveﬁ,,iqgﬂhgm3
case where a brushless notor is used as the spindle notor, mhich'brulh# Ss
not or has one hall sensor along the inner periphery of a stator and

generates a pul se output of Lo/H tw by one rotation, the width of one
pul se of the rotation speed detection signal which is the output fromthe
spindle notor control circuit for detecting the rotation speed of the

spi ndl e notor beconmes 4. 3nsec in high-speed rotation, for exanple, 7000rpm
and it beconmes 150nmsec in | ow speed rotation, for exanple, 200rpm

PRI ) R o' she BB T
puloe elAs ke P A acon ol hecaes agg n ey

of the rotation speed takes longer tinme in the | owspeed rotation than in

t he hi PYeed rotation. The present invention is nade to solve the
above-described,groblen1a d has for its, object to provide a disk drive

whi ch can dBEEEL ?ﬁEeFotEggoﬂpgﬁéEﬂoBfW%%% ke dRBLHBRYr in a short time
even when the spindle_nmotor rotates at a | ow speed. DI SCLOSURE OF | NVENTI ON
A di sk drivERGcREr amRyifaernt0h, eXeractf\anfoens | arEeH$E3R b td a rotation
speed detection neans for detecting the rotation speed of a rotary notor,
and a HRACKingh e3Fexd sdanddii &g e RFas igRadgfrgmnEdgoails: reRan&rAB t he
rotati on speed detection -~ intervals of the rotation speed detection
nmeans.then i sihd 00 byt ithe optdsads piskupoid by aAbdoputputsnEhemhie fhe
“Pyedet erm ned speed, the rotation speed detection intervals of the rotation
‘g%eedséém@étPﬁﬁcﬁﬁéﬁggaﬁérﬁwdé 38rt eTheTifdongy) preses@iag cHacudtady Onot or
rotates at a speed |ower than the predetern ned speed, the rotation speed
of t h@eneratesreeatredn spgnadsedoad fogus srsve apdetrpekingi sgrve £ra®l e

di sk control. BRI EF DESCRI PTION OF DRAWNGS 1 7 JLJN 2003
the signals supplied from the RF amplifier 107, and outputs these

control signals to the focusing/tracking control circuit 104.
Further, the signal processing circuit 110 generates an EFM
signal by binary-coding the RF signal, and generates a phase-
locked loop (PLL) clock which is in synchronization with the EFM
signal to read the EFM signal.
The frequency of the PLL clock signal is 4.3218MHz at CLV,
‘*) and it is variable in a range of * several tens %. The rotation
speed df the spindle motor 102 varies according to the track
position where the optical pickup 105 reads data so that the
frequency of the PLL clock is kept constant, i.e., so that the
disk 100 rotates at CLV. The signal processing circuit 110
processes a rotation speed detection signal 200 from the spindle
motor control circuit 103, and outputs a spindle motor control
signal 201 to the spindle motor control circuit 103 so that the

rotation speed is accelerated as the optical pickup 105 moves



S Flgure 1 is a block dlagran1of a preferable CD drive according H qsm 03
present invention, Figure 2 is a diagramillustrating signal mavefo?né Jw
expl ai ning the operation of changing the rotation speed detection intervals
of a spindle notor control circuit ing{yded inthis CDdrive, and Figure 3
I's a block diagramof a conventi onal drive. '"I-' BEST MODE TO EXECUTE
THE INVENTION In order to explain the present invention in nore detail, the
present invention will be described with reference to the draw ngs attached
hereto. Figure 1 is a block diagramof a preferable CD drive according to

the Prgsgnicdd (SR e loe W12 SAER ABOCEERGS VIR Befydt ! hOSE

shown |n igur sane Or corresponding parts rive is
convent | onaPR BB +€€ ﬁwﬁ etV Tt crEceene LY ebN S 108
|t or PHPSSRR S Fhe AR IG5 SPeBoh ARSECEAPRLPLoR8 2Blr SERE FBE. the

ot or SERENS MORAL FETESeL, ALEcHa ty 1031 BBd. OREEATE 3 Eééﬁ'lipif 0
il lustratin ignal wavef or for ,expl aining the operation, of chagglng the

r ot at CORTER c20dn tenthey gPdngi e ROteR; RARLIRY GAXERALy d03cFPcuit .

shown in 17 JUN 2003 z
that the disk 100 rotates at CAV.

Further, since the rotation speed detection siénal 200 is

;f) continﬂously output so long as the spindle motor 102 rotates even
when the RF signal is absent, this signal 200 can be used for
confirming the rotation state of the spindle motor 102. That is,
in the conventional CD drive, the rotation state of the spindle
motor 102 can be confirmed by monitoring the rotation speed
detection signal 200 with the signal processing circuit 110 even
when focusing or tracking deviates or when focus servo or
tracking servo does not work normally, whereby the spindle motor
102 is prevented from abnormally rotating or stopping.

;») However, in the case where a brushless motor is used as the
spindléhmotor, which brushless motor has one hall sensor along
the inner periphery of a stator and generates a pulse output of
Lo/Hi twice by one rotation, the width of one pulse of the
rotation speed detection signal which is the output from the
spindle motor control circuit for detecting the rotation speed of
the spindle motor becomes 4.3msec in high-speed rotation, for
example, 7000rpm, and it becomes 150msec in low-speed rotation,

for example, 200rpm. Accordingly, when the rotation speed of the



figure 2, when the rotation speed of the spindle notor 102 is | owey 7t jgN 2003
predeterm ned speed, the signal processing circuit 110 outputs a rotation
speed detection interval changing signal 202 to the rotation speed

detection interval changing circuit 1 in the spindle notor contro

circuit 103 so as to nake the rotation speed detection intervals shorter.

For exanple, in the case of using, as the spindle notor, a brushless notor
having three hall sensors in positions shifted by 120 (el ectrical angle)

al ong the inner periphery of a stator, the signal processing circuit 110

chang | Qﬁﬁ% J 5 i I . i or contro
Ci rcuffp‘{f@%gﬁﬁdﬁg{}tsﬁi ng ﬁ)‘?g{%lo sﬂg‘;e:f(’?&%ég". %eﬁgg\%ﬁ%% tz?ngi ng

si gnal to e I i e { i i r\v:al j i it 113 in
the o TRl sy S Y SREFRR ST i e TP eickdd,

spi ndl e, not.or._control, circuiyt 3 to use, for detecti t he rotatiaqn,.speed
of { he MHamESHes LArget in, Khi 10 Bhes Gata o thar oh Ed, At s
rotation speed of, the spindle tor 102 is .high han t he ,pr edet erm ned
speed, SRREY (70 SrkD o e i et AT SHE JoLAHER SRESHot ot on
speed of the spindle notor 102 s |ower than the predeterm ned speed.
Ther efpkashdORgRth tdmedd fliss dodrsheed Fohatdons fidd &indthsy ?’fﬁg rotating
at the speed |l ower than the predeterm ned speed becones shorter and,

t her effR&ed FPEALHB the spindle notor 102 rotates at the | ow speed, the
rotation speed of the spindl e notor 102 can be detected in a_shor{ tine.

1 7, JUN 20BhespreseRt inyeatipn,is made ko $kverthe abeyerdescribede
f@Lesent invéntion, when the rotation speed qof the spindle notor, is |ower

i .

an PFObieR(ang, haseFospdds objectots: PsRvideca diskcdrdve whicharan

changi ng neans nakes the rotation speed detection intervals of the spindle

not or tothe rogationospeed pleitdeospindienmphex tRe asFhpgite tARLOr

rotates at a | ow speed, the rotation speed of the spindle notor can be

det ece¥@n; whenskhe; spipdleamptocagpEates| At RDUGVORPERS -descri bed above,

the disk drive according to the present invention is avail able as a device

for controlling the nunber of rotations of a rotary notor for rotating a

disk, to be used in a device for witing or reading data by using

di sk- PASFELASPRECPE AYVENFLIQNsuch as a CD, a CD-ROM a CD-R (CD- Recordabl e),

a CDORW(CD-Re-Witable), a DV/D-ROM (Digital Video Disc-Read Only Menory),

and a DvD RaMigk fx¥ive \ReRRrHirg - 1@ ek PERERRt MipYeRyion is provided
with a rotation speed detection means for detecting the rotation
speed of a rotary motor, and a rotation speed detection interval
changing means for changing the rotation speed detection

'~) intervals of the rotation speed detection means. When the

rotatioﬂ speed of the rotary motor is lower than a predetermined

speed, the rotation speed detection intervals of the rotation

speed detection means are made shorter. Thereby, even when the

rotary motor rotates at a speed lower than the predetermined

speed, the rotation speed of the rotary motor can be detected in

a short time, resulting in stable disk control.

BRIEF DESCRIPTION OF DRAWINGS



.17 JUN 2003 9 5 The Claims 1. A disk drive for rotating a di skqly June 2603
a rotary notor, the disk drive being able to control the rotatlon speed of
the rotary nDtor the disk drive including 10 (a) rotation speed detection
means for detecting the rotational speed of the rotary notor; (b) rotation
speed detection interval changing neans for changing the rotation speed
detection intervals of the rotation speed detection neans; and wherein 15
(c) the rotation speed detection intervals are nade shorter when the
rotation speed of the rotary notor is |ower than a predeterm ned speed.
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yy109&' () - gg.qrv}qr p@. WJ@ the present invention in more detail,

the present invention will be described with reference to the
drawings attached hereto.

Figure 1 is a block diagram of a preferable CD drive
according to the present invention. 1In figure 1, the same
reference numerals as those shown in figure 3 denote the same or
corresponding parts. This CD drive is obtained by providing the
spindle motor control circuit 103 of the conventional CD drive
\") shown in figure 3 with a rotation speed detection interval
changiﬁ; circuit 113 for changing the rotation speed detection
intervals of the spindle motor control circuit 103.

Hereinafter, the operation of changing the rotation speed
detection intervals of the spindle motor control circuit 103 will
be described.

Figure 2 is a diagram illustrating signal waveforms for
explaining the operation of changing the rotation speed detection

intervals of the spindle motor control circuit. As shown in
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figure 2, when the rotation speed of the spindle motor 102 is
lower than a predetermined speed, the signal processing circuit
110 outputs a rotation speed detection interval changing signal
202 to the rotation speed detection interval changing circuit 113
in the spindle motor control circuit 103 so as to make the
rotation speed detection intervals shorter.

For example; in the case of using, as the spinale motor, a
brushléss motor having three hall sensors in positions shifted by
120° (electrical angle) along the inner periphery of a stator, the
signal processing circuit 110 changes the rotation speed
detection intervals of the spindle motor control circuit 103 by
outputting a rotation speed detection interval changing signal
202 to the rotation speed detection interval changing circuit 113
in the spindle motor control circuit 103, which signal 202
instructs the spindle motor control circuit 103 to use, for
detecting the rotation speed of the spindle motor 102, only the
output from one hall sensor when the rotation speed of the
spindle-motor 102 is higher than the predetermined speed, or the
outputs from all of the three hall sensors when the rotation
speed of the spindle motor 102 is lower than the predetermined
speed. Thereby, the width of one pulse output from the spindle
motor 102 rotating at the speed lower than the predetermined
speed becomes shorter and, therefore, even when the spindle motor

102 rotates at the low speed, the rotation speed of the spindle

motor 102 can be detected in a short time.
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))) *Es@iower than the predetermined speed, the rotation speed

detection interval changing means makes the rotation speed

detection intervals of the spindle motor control circuit shorter.

Therefore, even when the spindle motor rotates at a low speed,

the rotation speed of the spindle motor can be detected in a

(») short time.

APPLICABILITY IN INDUSTORY

As described above, the disk drive according to the present
invention is available as a device for controlling the number of
rotations of a rotary motor for rotating a disk, to be used in a
device for writing or reading data by using disk-shaped recording
media such as a CD, a CD-ROM, a CD-R (CD-Recordable), a CD-RW
(CD-Re-Writable), a DVD-ROM (Digital Video Disc-Read Only Memory),

:) and a DVD-RAM (Digital Video Disc-Random Access Memory).
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#SUR' () * +, - . Aoivebring able to control the rotation speed of the rotary motor,
the disk drive including :
10 (a) rotation speed detection means for detecting the rotational
speed of the rotary motor;
(b) rotation speed detection interval changing means for
changing the rotation speed detection intervals of the
r) rotation speed detection means; and wherein
15 (c)  the rotation speed detection intervals are made shorter when
the rotation speed of the rotary motor is lower than a

predetermined speed.



