9 SEPTEMBER 2003 MOTOR FOR ROTATI NG A DI SK- SHAPED | NFORVATI ON RECORDI NG
MEDI UM I N A DI SK DRI VE APPARATUS BACKGROUND OF THE | NVENTION A. Field of
the Invention The present invention relates to a notor §gEPTEMBER DEh3a
di sc-shaped information recording mediumin a disk drive apparatus. The
present invention further relates to a notor for rotating a magnetic.
recordi ng nedium such as a floppy disk, in a disk drive apparatus. B.

Rel ated Art Fl ageyrdiRSEOH RUIA LG A DES K APRIPHIRORMATIORPS) that are
commonl y used apcORRUS G RERDRIRE B £ABSRBRIVESApPaflSKySavi ng an
abou p I y

unformatted capaCity © ) s, disk drives
are kn i i-vi;Nng a high-capacity floppy di sk having
a capa EﬁBUﬂﬁf ey Nﬁﬁ(ﬁ#isk whi ch enabl e a high data transfer
rate. In general, the Eegrin gf a spindle notor for an ordinary FDD t hat
uses only a di skof of3h fiolsi ntered netal oil-retaining bearing
(also called sinply a netal bearing or an oil-retaining bearing) which is
i nexpensi ve. Thi Shs@seseaginventiosrraiaiesthy 2 masppios sehiong ardisaishapedridiormaton
sintering a copper-type or iron-type netal powder, and is a type of

sl i di ngedoeding ngdiunain 4 disk dipve gpadretds WEhdpebdnt aisveatibn BirriteantlatefFicga métdrs a
conceptual diagram of a conventional spindle notor using a ball bearing.

The r otf@rm&fﬁ&% RinSagiliokedobdiag hitaRe sash 404 S difs iR BANMK driveRipBaraths. @ T Ot Or
magnet 106, ich 1s magnetized in such a manner that N poles and S poles

are arranged altgfnat ghMaded A4e circunferential direction, is bonded to a
rotor case 105 that is made of a nagnetic material, such as gal vani zed

R 1L S5 ) B ERREerSR A  AS BB B0 RS
as computer peripheral equipment use a disk having an unformatted capacity of about 2 MB
per disk. In recent years, disk drives are known which are capable of driving a high-capacity
floppy disk having a capacity of more than 100 MB per disk which enable a high data
transfer rate.

In general, the bearing of a spindle motor for an ordinary FDD that uses only a
disk of about 2 MB is a sintered metal oil-retaining bearing (also called simply a metal
bearing or an oil-retaining bearing) which is inexpensive. This bearing is formed by
compression-molding and then sintering a copper-type or iron-type metal powder, and is a
type of sliding bearing that is impregnated with oil as a lubricant.

Fig. 4 1s a conceptual diagram of a conventional spindle motor using a ball
beaning. The rotor of this motor is arranged as follows.

As shown in Fig. 4, a rotor magnet 106, which is magnetized in such a manner
that N poles and S poles are arranged alternately in the circumferential direction, is bonded to

- arotor case 105 that is made of a magnetic material, such as galvanized sheet iron SECC.

The rotor case 105 is fixed to a boss 103 by caulking, which 1s made of brass or a brass-like
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material - The boss 103 is press fit to a shaft 101, and the shaft 101 is
rotatably supported by bearings 107 and 108. To reliably support and chuck
a di sk, a disk chucking magnet 104 and a di sk chucki nggBERTEMBER bod3he
rotor are attached to the rotor case 105. To inprove slidability at the
time of disk chucking, a disk hub seating sheet 102, typically nade of

et hyl eﬁﬁteh%i rAfd BiR6 'ld? i heB fid 8 a@ﬂQF@QGI tef?nd"tﬁ@sl&@@ﬁ)l%@%ot‘é&ab@ ﬁ{% On
t he ot hand, in the stator of the notor, each iron core forned by

| am “aﬁéaﬁlﬁgw%mﬁ?@Leiaﬁggsg@ﬁ%& Ygdc ksa'cl k€A ﬁ{&&eké@eﬁ!@et | & Rlqovi ded

with a whn St at or Iles am na ron core 111

and a wi,n 112 are f.ixe hous as to osed
to the? ﬁﬁgﬁﬁ%ki%wnleléa{a.t%ﬁ ot B TS HHE DBLFTR] 0o nadslRge & S1gengD

caul ked to a notor base 113 that is made of gal vani zed sheet iron or

si mi | aft thirmglof disk ghHelsingondish bl peatinpshest ,logﬁéplﬁﬁ‘ibmaﬁ%%etﬂ@ﬂ?s a netal
circuit board. In addition, the rotor is driven by supplying electricity
t 0 t hetetvefidomdysiiiirl 2s beradetitie thwi rasa g0dwithhe adhetior. base 113, a harness and a
drive circuit (both the harness and the drive circuit not shown in Fig.

4). Fig. 4 illusOnahestiehaind, in theistt@raiTeNino@i adaciRioalcoral Bpagekd bY9 f or
determ ning the bearing position and the bearings 107 and 108 are bonded

to t he R MRImAREE @&eﬂéﬁetsﬂsucﬁragem%éﬁlstfearsh@&tg as gi-d‘«gdédheltmmﬁdnhg 132
hi gh-capacity FDD is caul ked to the notor base 11 hough thi s notor

has hi §§? heg? il 1) 186, 'Eééﬁ}‘otﬁﬁﬁllf‘l G0 X%d&%l Sag&;@s{ed%' ,Ng the.

sintere al ni ng al’l ng, ageous in cost
becausg of e .us of t bal | e - i.ng 108

o banahsRnE BenR] 10 5 a® B Simogeth 2uthr Ronér b 4R it Bisaroay the it e
used, in itself, in a hi gh- capa0|3¥ FDD that is reqU|red to have high

axi al besing joris aelelli%a/a metedpee Wik thakis seadelof selvarikegpheshirorResietigre, a

ball bearing (i.e., arolling bearing) is enployed in spindle notors 2 9
SEPTEMBERI.2003 - for a high-capacity FDD_Further, it has been found
desirable to drive both a | ower-capacity
In this conventional motor, the motor base 113 is a metal circuit board. In
addition, the rotor is driven by supplying electricity to the windings 112 via the wiring on the
motor base 113, a harness and a drive circuit (both the harness and the drive circuit ﬁot shown
in Fig. 4).
Fig. 4 illustrates that in this conventional motor, a spacer 109 for determining
the bearing position and the bearings 107 and 108 are bonded to the bearing housing 110. A
prop 114 for attaching the motor to a high-capacity FDD is caulked to the motor base 113.
Although this motor has higher axial deviation accuracy than a conventional motor using the
sintered metal oil-retaining bearing, this motor is disadvantageous in cost because of ‘the use
of the ball bearing (i.e., bearing 108) which is expensive.
However, the sintered metal oil-retaining bearing cannot be used, in itself, in a

high-capacity FDD that is required to have high axial deviation accuracy to cope with a small

track pitch. Therefore, a ball bearing (i.e., a rolling beanng) is employed in spindle motors
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FD and a hi gher-capacity FD with a single drive notor. OBJECTS AND SUMVARY
OF THE I NVENTI ON Therefore, it is an object of the invention to provide an
i nproved notor for rotating an information recordi ng mMadesfEMBER 268K
drive apparatus which avoids the aforenentioned deficiencies of the prior
art. |

is.also a ject of this invention to, provide an inproved notor
for ro{(’élai 'C%D%ﬁﬁﬁgiq'c{: ?%%T‘&hﬁggber?ﬁcfgﬁ?ﬂod"sgﬁéhgég dgve pgiiA/logiesieapaciiya di sk

dri vevégpar atus It is _another object of this invention to provide an
i npr ovield 2Rd edrishescapyuiat FIp gvithansingle driyamiader- r ecor di ng medi umin a di sk

drive apparatus which elimnates use of expensive sintered netal oil
r et ai @EQMMMM&MW—M{L&MW the present invention to
provide a nmotor for rotating an information recording nediumin a disk
drive apparatus Thereforeanisrtadigt BOthR inveHtidRes prdiadas tnyprb M OmBRL IF9N

recordi ng nmedium and a | ower-capacity information recording nedium at

diff er&fﬂtin%&ﬁ%ﬁﬁ;mlﬁ@n RicBRER rrﬂgﬁx*(ﬁ{‘ﬁf sk kgl QﬁFaE&uﬁngP

Molvof Lot ating: a
di sk-shaped i nformation recordi ng medi um whi cfi I nc €s A 'S aPor; a rotor

t hat rﬂ%@&%@g@ﬁ@&fﬁ?&%&%é{f&é hrcleorst tor wwith a shaft as a center of

rotation adrive wn S enérgi zed; a disk chucking portion for
supporting the d'ttsk, whi CF. i s%fp ovided on said rotor; a bearing that is
provi ded on the Y{Halsyfn opieat ofithisdpventign to pravids 3n impspRIG MOlsdORERINSOf t he
rotor; a dynam c pressure generation section for generating dynam c

pr ess ¥ BAREtCitEEqrageanediyngdsusbanediopphidiske i 2 digk dnidle aparstiuaf t when t he

shaft is rotated at a predeterm ned, wherein the dynam c pressure
generation sect i Bns argeherohiees o fithisinyentiunas pusddsdireinproeed yoddn for RrAKHUT €
generation section is turned at the second rotation speed; a judging

memberanfioforinutigh Rgovdieg hedidni e daik dskaRgshrhill QNI d1RRinates ©OE 6f HPARE UM
that is attached to the disk chucking portionis a first type capacity

medi Unfifibred nfREIVIPret A PR GRPATt Y Medium and a control section for
supplying 3 9 SEPTEMBER 2003

It is a further object of the present invention fo provide a motor'for rotating an
information recording medium in a disk drive apparatus which can rotate both a higher-
capacity information recording medium and a lower-capacity information recording medium
at differant speeds.

The present invention relates to a motor for rotating a disk-shaped information
recordirng medium which includes a stator; a rotor that rotates with respect to the stator with a
shaft as a center of rotation when a drive winding is energized; a disk chucking portion for
supporting the disk, which is provided on said fotor; a bearing that is provided on the side of
the stator and rotatably supports the shaft of the rotor; a dynamic pressure generation section

for generating dynamic pressure by filling a fluid between the bearing and the shaft when the

shaft is rotated at a predetermined, wherein the dynamic pressure generation section
generates dynamic pressure when the dynamic pressure generation section is turned at the
second rotation speed; a judging member for judging whether the disk-shaped information
recording medium that is attached to the disk chucking portion is a first type capacity medijum

or a second type capacity medium; and a controf section for supplying
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the drive winding of the stator with a drive signal for a first rotation
speed when a judgnent signal produced by the judging nenber indicates the
first type capacity nmedium and with a drive signal fopsgpsempbd 266 ation
speed that is higher than the first rotation speed when the judgnent
signal indicates the second type capacity nmedium Wth the above

confi gw@&mmmmgmme RaloP Weih-LCAPRGH Sl IR &Q{tloh%tp@éd WhEYa jldgweapeed
rotation and a ium having a relatively high capacity can be rotated at

rotati g@aﬁ&gmd gh@md%é&%e&g& ihGRRES e\ frggé @apa}fn@y Hhof Wn@ it e

beari ng trons earing Int se o OV\BI’- capacity

accur atdVF gt ﬁgﬁvow?%hg%?ﬁeaﬁﬁ%ﬁ ikt ailfedBn R PRGfE o e

by the _dynam c pressure generation section. As a further feature of the
i nvent iYlgmerhesaghiadcecpHesseme %B%@P&?H%Weg’é‘é‘ll on can be forned on a
cylindrical inside surface of the bearing that is opposed to an outside

circunferential SHithslweaboiecorfigyatian, both dddpweneapaciie pgdhanier rplebsdir e

generation section can be formed on an outside circunferential surface of
t he shadw spdedtroiationppd & edkdian &aving airdietisdly hipbecapicitynanlbeantangl at ré@don di ng
to the invention, the judgi ng nenber detects, through contact, a hole that

is progbg.ﬁgsmfhb@e fR %8 REpddie dedler shaped i nf or mati on recor di ng medi um and
the: control section supplies a drive signal to the drive w nding of the

stator for the sqfandic,0' ALLONBRALIMNGD LB UIGHIORIBRL dShsaLe the

hol e. The above er object™s eatures an tages of the present
i nventi on beco are in the foll.ow det.ai l e ptlon of a
or o1 or FBECINBRTAEn L Wi AR O] S ebeeban L A R Fe roau ET R Eh

accorrpanyl ng draw ngs, and in which Iike reference .nunerals are used to

i dent i RGCUrpE retahan 81/ vt Qi dypamicpiesuy heffect el 19 obyaiag by MedlysgBiENBER 2003
BRI EF DESCRI PTI ON OF THE DRAW NGS
pressure generation section.

As a further feature of the invention, the dynamic pressure generation section
can be formed on a cylindrical inside surface of the bearing that is opposed to an outside
circumferential surface of the shaft.

In addition, the dynamic pressure generation section can be formed on an
oufside circumferential surface of the shaft that is opposed to an inside surface of the bearing.

According to the invention, the judging member detects, through contact, a
hole tﬁat is provided in a case of the disk-shaped information recording medium, and the
control -section supplies a drive signal to the drive winding of the stator for the second
rotation speed when the judging member detects the hole.

The above, and other objects, features and advantages of the present invention,
will become apparent in the following detailed description of a preferred embodiment which
is to be read in conjunction with the accompanying drawings, and in which like reference

numerals are used to identify the same or similar parts in the several views.
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The follow ng detail ed description given by way of exanple, but not
intended to limt the invention solely to the specific enbodi nents

descri bed, may be best understood in conjunction wth jRe-pEGRER3MHA NI
drawings in which: Fig. | is a partial sectional front view of a preferred
enbodi mrent of a notor .for rotating a disk-shaped information recording
medi UNBRIER ESKRUPTYONCQPAAEUSRAWINGSOr dance with the teachings of the
present 1nvention. Fig. 2 is a front sectional view showi ng an exanple of a

dynami c pressur S ThORIRNARL A28 4dLApREn AvDEBY w9 o@fex&n@enpwotq{tefdeq- 1.
Fig_ 3 is a partially cutaway front Vview of another preferred enbodi nent of
a motor, [0 'El}cri%tvg&tio%gsoﬁéf?S&E%B%ﬁ%el'tnﬁ&ﬂfn%ﬁ{s'a%@cﬂrb%ﬁolrngk B9 pIBl it pqa di sk
drive apparatus in dcc ance*w e teachings of the present 1 nvention.
Fig. 4 is a front . yiew show ng a conventional notor. DETAILED DESCRI PTI ON
OF CERTAICRIYBREFE =\ Srayngi 8 WNGENTI ON Referring now to Figs.
1-2, a preferred enbodi nent. of a nmotor 40 for rotatin a di sk-shaped

i nformation recoFtH Adgs ppaitighsactionaldiask view el %Fﬁ&&lfeétQEg?qdﬁné@chﬁda‘hf@é Wi th
the teachings of the present invention is illustrated. As is shown

t her ei for rothéngre tick-sh@pedinfarmation revoating siedaink eda disk diimdkpparsiienn has a
rotor assenbly R a stator assenbly S, and other conponents. The rotor R
can r oj@bRiaaedvitiUReIayhiagHeitle bhgetintadtiod® W th a shaft 1 as the center
of rotation. The rotor assenbly R includes a shaft 1, a disk hub seating

sheet 2, a boss %o 3 isdifRlh CUBKAINGWRERGhg4n 2B R JrAlBnafiRSFredqurEne end

portion | A of the shaft 1 is shaped in" approxinmately a4 sem -spheri cal
shape, and .the shaft.|.is. forned wt .recess 1B at a mddle 5 9 SEPTEMBER
2003 p%%r}eﬁti?ﬁlsteﬁté?%%qa%é( gﬁgﬁf%e%é\{eofg{ﬁg‘ Z'nti re circunference. A |ower end

ortion 1C of the_shaft |._i | i | i -spherj I
D e Ot bis T b st R et ScARTSEh s SSaRRIEH £

motor for rotating a disk-shaped information recording medium in a disk drive apparatus in
accordance with the teachings of the present invention.
Fig. 4 is a front view showing a conventional motor.

DETAILED DESCRIPTION OF CERTAIN PREFERRED
EMBODIMENTS OF THE INVENTION

Referring now to Figs. 1-2, a preferred embodiment of a motor 40 for rotating
a disk-shaped information recording medium in a disk drive apparatus in accordance with the
teachings of the present invention is illustrated. As is shown therein, the motor 40, which is
what is called a spindle motor, has a rotor assembly R, a stator asserﬁbly S, and other
components. The rotor R can rotate continuously around the stator S with a shaft 1 as the
center of rotation.

The rotor assembly R includes a shaft 1, a disk hub seating sheet 2, aboss 3, a
disk chucking magnet 4, and a rotor case 5. One_end portion 1A of the shaft | is shaped in

approximately a semi-spherical shape, and the shaft 1 is formed with a recess 1B at a middle



such a manner as to be supported by a bearing '18 in the radial direction
and by a thrust bearing 19 in the shaft thrust direction. The bearing 18
is formed by conpression-nolding and then by sintering ¥YWskPTedsEQRBRR -t ype
or ion-type netal powder. The thrust bearing 19 is a resin s%eet made of

pol yam de (nylon) or the |'ike. The di sk hub seating sheet 2 of Fig. 1,
which is_used to 4 Y idabi lity 1In . chuckj a di.sk-shaped . i,nf or pati on
recordipr('i)é1 e |clf§r?é[9qcp{?§fne% @Je{ glcbeéllnfeo ‘St ?refl%e'p)r\g er a rlId Ortsrlr%ndgeé’ the Sr(glf} ene
tetrafluorjide film The djsk hub seati sheet 2 i s bonded to the boss 3 by
an adhdsiiso SHREAGD 2 Rora R SR HaRSNERe. briksbaf! 15 Spmesed PRI Helor | al
is fixed to the shaft 1 at an internedi ate position above the recess |B by
press fsieh § Fgpnaer asHe beiskeportpd dyradiegring 48 én thejradip] diengtipn andh by ékeisB by
caul ki ng or another appropriate securing nmethod. The rotor case is nmade of
a magnéichungrd? ar thalshafs thohstalsegalnvani zed sheet  iron SECC (J1S synbol of a
steel sheet). The di sk chucking nmagnet 4 for chucking a disk on the disk
hub seating sheetThebdasinpnevi feme® by th@pFation-ndldRgand AndiobPSinFREPSkiDA i S
attached to the inside surface of the rotor case 5 so as to extend in the

cir cunfaecro%p&i.@be dF [oRCtyh @ thetal BB WHSL %he%%ea%FiI@ iTRONGE LRbniaBe sHCh a

manner that N poles and S poles are arranged alternately in the

circunﬂﬁgﬁﬂég?hﬁﬂﬁbgghﬂﬁgh%For exanpl e, the disk-shaped infornmation

recordin ( | relatively | ower-capacity floppy disk 41 or a
Fo 1) The o SKUek P ssnliBhSkech? SEF Eod. ThicHdg Hetito JrPP Rl RO e
metal hub portion 42 of the disk-shaped information recording nediumD. The
hub porchugking a giskeshpavbmfeorpggign sgcopding swdaan Brihethis tabe rothigs, is praftrablysheet 2
i this operation, whereby slidability at the time of disk chucking is
i mpr ov edadeNgethyltiivaete uaideSiteh Gl disk Iribgseating stekull shamdbé & thedokolibing 10,
am nataidadhesive. The boss 3, which is made of brass or a brass-like ma;tcrial, is fixed to the shaft
1 at an intermediate position above tﬁc recess 1B by press fitting or the like.
The rotor case 5 is fixed to the boss 3 by caulking or another appropriate
securing method. The rotor case is made of a magnetic material, such as galvanized sheet
iron SECC (JIS symbol of a steel sheet).
The disk chucking magnet 4 for chucking a disk on the disk hub seating sheet
2 1s provided on the rotor case 5. A rotor magnet 5A is attached to the inside surface of the
rotor ¢ase 5 so as to extend in the circumferential direction. The rotor magnet SA is
magnetized in such a manner that N poles and S poles are arranged alternately in the
circurnferential direction.
For"exampie, the disk-shaped information recording medium D can be a
relatively lower-capacity floppy disk 41 or a relatively higher-capacity floppy disk 43 having

a case (both shown in Fig. 1). The disk chucking magnet 4 serves to magnetically attract the

metal hub portion 42 of the disk-shaped information recording medium D. The hub portion
6



iron cores 11, windings 12, a notor base (stator circuit board) 13, a
| abyrinth seal presser 16, a |abyrinth seal 17, a bearing 18, a thrust
receiver 19, a thrust receiver presser 20, and other ¢ szl e
beari ng housing 10 supports the bearing 18. Each mﬁndingggsseg%$§2&?orned
of alamnated iron core 11 and a winding 12 is opposed to the rotor nagnet

5A of 4 -di it 3heSf 2 ASEEEI Al QhERYy AfidsbiliGH: Bl gde | FON
core flzhg?ﬁi’l&%@m{tﬁgidhﬁ@g%rééareranged (r)%ﬂgr tﬁe not o)r/ t;asell 3 of th% st at or

S around.th earikng housi ng 10. The ring-shaped | abyrinth seal presser 16
and tﬁg%F%ﬁﬁygﬂﬁ & %H58V¥%nth seal 17 are provided in the vicinity of the

top opening of the bearin usi ng  10. The | abyrinth seal esser ,16 and
the labyrinth s TmﬂtcéF@gaygﬁﬁgﬂg ég'56§ﬁ¥¥%ﬁ e q&%ﬁﬁﬁbﬁﬁ&“?%a?ﬂe recess
1B of the shaft 1. The labyrinth seal 17 prevents oil in the bearing

housi AgPr@Tes ImwiediRgh iy, aApionbrsct(fator speypbeardll3.@dabyrinth ey #5555 Snousi ng
10. The thrust receiver 19 and the thrust receiver presser 20 are provi ded
on t hes lasyriteh efaltiiea bedringrh 8o pémustgedditd 19f a thrastyecavargréssesithgnd Othew t h
this arrangenent, the oil that 1is sealed in the bearing housing 10 does
not- | exkngoegtgh the opening 1 OA nor the opening 10B. A control section 50
is connected to the notor base (stator circuit board) 13 as well as a

sensor 51. For emé@éa?mgth%ssiﬁgméepp&hsrzﬁyb&@ing g lrﬂafcﬂ%a& Bavig

mechani cal contacts or "an optical 'sensor having light emtting and
receivin | nt.s.. Th nsQr i e r e j

| cver -oRReEPES T Bised Min SR s v URER (bR B iRty e g4 o
supported on the hoss 3. 7 9 SEPT 2003 l.n the ampl e of. Fig. 1,

TP Hetaat o8 PheAl Gy axsomies Famead gl Pt e 1A 208 Aoy ttipg 12 e

hi gher-capacity fl oppy disk 43, only holes 41A are forned in the case of
the rataagedevsr-thomerorapatd of/theistatenS aourd the begrpg Bpetieg 19f t he sensor 51,

such as a limt switch, detects the hole 43B of the floppy disk 43, it
senses that the Thanhgdhigedggyyrotitls keal preasdnil@haed the ring-shaped labyrinth seal 17

are provided in the vicinity of the top opening of the bearing housing 10. The labyrinth seal
presser 16 and the labyrinth seal 17 are disposed at positions corresponding to the recess 1B
of the shaft 1. The labyrinth seal 17 prevents oil in the bearing housing 10 from leaking
through the top opening 10A of the bearing housing 10.

The thrust receiver 19 and the thrust receiver presser 20 are provided on the
side of the bottom opening 10B of the bearing housing 10. With this arrangement, the oil that
is sealed in the bearing housing 10 does not leak through the opening 10A nor the opening
i0B.

A control section 50 is connected to the motor base (stator circuit board) 13 as
well as a sensor 51. For example, the sensor 51 may be a limit switch having mechanical
contacts or an optical sensor having light emitting and _receiying elements. The sensor 51
judges whether a relatively lower-capacity floppy disk 41 or a higher-capacity floppy disk 43

is supported on the boss 3.



capacity floppy disk 43. In contrast, if the sensor 51 cannot detect
presence of a hole 43B, it senses (detects) that the nounted fl oppy disk
is arelatively lower-capacity floppy disk 41. If usedgggprBRelkskoshaped

i nformation recording nmedium D, the capacity of the relatively
| ower -capacity floppy disk 41 is, for exanple, 2 MBin an unformatted

state. Alternatiygh eﬁﬂa&“&éﬁ@fﬁ&aﬁ M@egm%ﬁssmpﬁﬁi d ﬁ@g?@b%e ﬁ%ﬂieﬂ%@le t he

capacity of the higher- oppy 43 1's, exanpl e VB.
--BAs inFig 2, the insi. i reuntfer i.al -surface 18A of.the

bear i n%gs%\éﬂt?%}élgh%i{ga.pa(‘f%y ﬁgpgyo(?[grjrlg\;éf’vﬁrﬁ%ﬂékﬁgE‘gr%recfoﬁwggérb & G B i on
section 20 in a predeterm ned,. attern, In_the dynagm c pressure generation
sect | oFPFRYCLGIBET e BRK Wy&%ﬁﬁh-cﬁ&f%@w@he SRR SoGAN 3 & LFBrREN N
prescri bed shape. As the shaft 1 rotates, the dynam c pressure generation
sect i ofetzotsdic hele 4BB afithllamyglislef htibsengsaibn the proastedriopphigiskds e diighsrt he
shaft 1. This enables the shaft 1 to rotate snoothly at high speed. Each

| am nateghcity dlopppdsk B3l [otottnest,sf thieaenSrios choraredtebypresamicaaf 4 hglenB@nét i c
steel sheets, such as silicon steel sheets, and a winding 12 is provided

t her eoRenst@ieckarts) Aol @k mbiQed GOpEPdiblk idd bl IpMoRAL-0gSacks prg_ﬁﬁiskeﬂ. gp as

to be opposed to the rotor magnet 5A in radial directions. e notor base

13 is AsdBishe AlskGHigedIRR GatibPlecEXBPhRdini{D ﬁf&tc\%a Bl oF thAFAMERIPY

supplying electricity to the wndings 12 via fhe ring on the tor base

gﬁ’o o ilé&?%?cgﬁﬁ?wﬁ@gd%%ﬁl fs:, Fo%%ix%\mé%O&mqg 2 Rh S8 AN ! i%%ﬁét{v%ﬁ; £ o

ura y O nam C pressure grooves ar e

S8 B BB P SRR oSS g B ™

dynam c pressure grooves 20A and the shaft 1 (see Fig. 1) is filled with
oi | for3 1sdersexampde.HPAMBI i ¢ dynamic pressure effect. Exanples of the oil
utilized for this hydraulic dynam c pressure effect are hydrocarbon oil,
ester oil, and—&lfAfihowaiin FiglXthe inhide opewafaraniabfurfdee 18BoMahelbsainghiedd not or
wi Il be described. The relatively |ower-capacity floppy disk 41 shown in
Fig. | ($#RFig Qapashiel wifh a dynamic pressure generation section 20 in a predetermined '
pattern. In the dynamic pressure generation section 20, grooves 20A for dynamic pressure
generation are formed in a prescribed shape. As the shaft [ rotates, the dynamic pressure
generation section 20 of the bearing 18 generates dynamic pressure that acts on the shaft 1.
This enables the shaft 1 to rotate smoothly at high speed.

Each lamuinated iron core 11 of the stator S is formed by laminating magnetic
steel shjeets, such as silicon steel sheets, and a winding 12 is provided thereon. The laminated
iron cores 11 and the windings 12 are fixed so as to be opposed to the rotor magnet 5A in
radial directions. The motor base 13 is a metal circuit board, for example. The rotor R is
dnven by supplying electricity to the windings 12 via the wirdng on the motor base 13, a
hamess and a drive circuit (both the hamess and drive circuit not shown in Fig. 1).

The plurality of dynamic pressure grooves 20A are formed so as to be inclined é\

with respect to the axial direction L of the bearing 18 by a predetermined angle. The space
8



for exanple, 2 MBin an unformatted state. Wen the relatively |ower
capacity floppy disk 41 is used, the rotation speed of the notor 40 is as
| ow as about 300 rpm for exanple. In addition, if theg h Mgﬁé?b¢9“5r
capacity floppy disk 41 is used, the bearing 18 supports t 1 and
functions as a sliding bearing, that is, a netal bearing. On the other

hand, ﬁ@@ﬁ?e&tﬂg 8%%% % %C%E)XV lzggip%tdg%%&aﬁg’l sBe Fr%ng\lstihl S 8‘ fcg) n speed

of the no rpnt Hse 1 e data transfer

bear nalt‘lﬁé%&%ﬁﬁ%ﬁiaﬁﬁ%"?%a% e} e O @u%ﬁ 4B Brlgite snat

1 by filling oil in_the space between the shaft and the bearing 18 (see
Fi g. dynamjgpressire eHect gemhydigearsor othesichpid, and olefl Hwt aulic dynam c pressure
beari ng and can thereby provide high rotational accuracy with an extrenely
smal | degree of Hxktathedperaitonon thekboverdasrpbed maberwillte destrltddvel y

| ower-capacity floppy disk 41 shown in Fig. 1 is placed on the boss 3 of

the notor 40, thEhdidtatd2lolowieheaticilflobppedkianisbswRin Big. 1 eeohdhpgity wedi um D
is magnetically attracted by the di sk chucking magnet 4. In this manner,

t he hulr edanpie, PMAY N hiYbRnStddSats OMIRR khNeldtivEl othsé‘ap'ﬁHtl%f ﬁ@ﬁﬁ)} sk S heet
2. Inthis state, if the sensor 51 judges that the infdormdtion-" recording

medi U BshSed B foththl Sh8bd of AURIGGARAL LL Yool hORRY:: 360 .3}&,% AR O

cduses pome e supplie mnndln he
rot or

or rotate at a s eed about 3 for
i eRiop (e RSy tofter satag sbeRpai 0G5t uddegina ® a&fp&rtatfée dynam ¢
pressure _and hence the bearing 18 supports the shaft | while functioning
as a siefilmpdfapstiong as arslidingdbeanngnthad is, aegtalhgacing contrast, when the
hi gher-capacity floppy disk 43 is chucked, the sensor 51 detects the
presence of the BOngheotheahaxl, ek H@ﬁ@ghedicaﬂxaaﬂ@.ﬂoﬁhg dekai3as uséie tleont rol
section 50 causes power to be supplied to the coils 12 so that the rotor R
W || rotaioa sptedothe atbtasithisgh hiph asabowit3, 10696 tofiftrefierthe daamlaasfet fatd. he

case of such high-speed rotation, the oil that is provided adjacent to the
(]j_lé nam £hRERSS WhEdHRNAE ﬁ%és@tﬂ'e EEIVeO TR bh @l B ERed Bt?th%hﬁfaﬁné 1836 bﬂﬁid@ear ing

hydraulic dynamic pressure for supporting the shaft 1 by filling oil in the space between the

shaft 1 and the bearing 18 (see Fig. 2). That is, the bearing 18 functions as a hydraulic

dynamic pressure bearing and can thereby provide high rotational accuracy with an extremely

small degree of axial deviation.

For example, when the relatively lower-capacity floppy disk 41 shown in Fig.

1 1s placed on the boss 3 of the motor 40, the hub 42 of the disk-shaped information recording

medium D is magnetically attracted by the disk chucking magnet 4. In this manner, the hub

42 is brought into close contact with the disk hub seating sheet 2. In this state, if the sensor

51 judges that the information recording medium D is the relatively lower-capacity floppy

disk 41, the control section 50 causes power to be supplied to the windings 12 so that the

rotor R of the motor 40 will rotate at a speed of about 300 rpm, for example. In this case, the



gener ates dynami c pressure- Accordingly, the bearing 18 functions as a
hydraulic dynam c pressure bearing for supporting the shaft that is

rotating at a high speed, whereby high accuracy with a of
axi al deviation can be obtained. Next, Fig. 3 shows ano?%ggjr%h#%%%?ﬁgnt of a

notor for rotating a disk-shaped information recording nmediumof the

inventign. The noto 0.of the Fig.,.3 enhodinent.is ar d )

wppr ox PiraPE VP eterats SRafi s i RiEC BETHSPRAE of SRR hvnde Fi g

1, and is differept. fromthe latter in that a dynam c pressure generation
secti o&“@ﬁo?lgg%?ﬁﬁﬁm&?ea%‘%iﬂiﬁ‘éﬁsﬁé‘bﬁt*&tb«?a‘b‘éﬁ-ti on of the shaft | rather than
on the inside circunferential surface of the bearing 18. Specifically,
dynami ¢ pressur e lgeoutess wign the kigherempacionflepmy disk €7 medivaked, theotensasrd lof t he
shaft | approximately in the same pattern as the dynam c pressure grooves
20A sHeests khe firhenbeaf {hedigtr-ofpdcite flopppdisk 46f Thiegpfor2, thEhioatral searigref@nt can
al so provide the sane action and advantageous effects as the notor in the

enbodi sRizks pdwér 18 be bupgiha 0 tihetoi e ADREMRA S RiotfI&illbdtate #Q spedisthigias ar e
the sane as the correspondi ng conponents shown in Fig. | and hence the

descri pfdR @?ﬁolbl m, weexmﬂcerm@ﬁcega!gsag%@gﬁgﬁgeﬁggi@@ﬂ thgeﬂmtﬁ%ogiagy ea

enbodi nents relate to a oppy di sk as an exa

di sk-shaped.information recording.nediymfar, use wth this tar, .the 10 9
Qe AR S R R R RER SRR TE kot Plbcienhg Brdd ) B Bic¥ensbd Bs

ki nds of disk-shaped recording nedia in cases where, for example, it is
necess&FRFHES HERTHEPFESPYS: S56XEINeoH 4ks W&ﬁdgﬁp@%wﬁ%a yrﬂwﬁf:riwmrrhat is,
the nmotor of this invention can be used not only as a spindle notor for a
drii ve Bysssurabearingoior gepperting the shafhtat is roiatke bia highspeahmwhgechydugh f or

driving an optical disc or a magneto-optical disc. In addition to drive
appar atesescyfwith e pinall dggan ofptinkcddviadicacanbe abtaimegnet o- opti cal di sc, the.
notor of the invention can also be used in a hard disk (HD) drive, a R-HDD

(removabl e hard diexk Mg i ¥&howsandihdr ShbYENRAPS Aborffer roddting Mdisshaped
hi gh-density information recording mediumsuch as a digital versatile disc
(di gi t glroMhalRR @&&H%g%{gium of the invention. The motor 80 of the Fig. 3 embodiment is

arranged in approximately in the same manner as the motor 1 of the embodiment of Fig. 1,

and is different from the latter in that a dynamic pressure generation section 60 is formed on

an intermediate portion of the shaft 1 rather than on the inside circumferential surface of the

beaning 18. Specifically, dynamic pressure grooves 20A are formed on the intermediate

portion of the shaft 1 approximately in the same pattern as the dynamic pressure grooves 20A

shown in the bearing 18 of the motor | of Fig. 2.

This arrangement can also provide the same action and advantageous effects

as the motor in the embodiment of Fig. |. The other components of the motor 80 of Fig. 3

are the same as the corresponding components shown in Fig. 1 and hence the descriptions for

the latter are herein referred to.

Although the above embodiments relate to a floppy disk {magnetic disk}, as an

example of a disk-shaped information recording medium for use with this motor, the

10



In the nmotor of the invention, the bearing functions as a sliding bearing
when a relatively Iomer-capacrty fl oppy disk of 2 about MB in an
unformatted state is used and as a bearing that achi evgsepreElyEietboo

pressure effect when a higher-capacity floppy disk is used. Therefore, t he
invention makes it possible to provide a spindle notor which assures high

axial devlale nofi&o%@ﬁ&rar{catr%enagpge&*roqag& rgg@sagrrlrk-gﬂag)errec% Lk, i 1 S

same time nventT on escrlbed

above, . t he ent on e t o ble t tate
" oF or HERG THrar e i eRa Test Pubi B iR e s ng

medi um at dlfferent speeds Al t hough certain preferred enbodi ments of the
i nvent fogiomavidiabisethcdeeler phikis Inyentigatcan be wpednatonst srcwinde FRETREB Mpanyi ng
drawings, it is to be understood that the present invention is not limted
t 0 t hodevauppeiates fontodingermagnetindiskhat alvagyn bhasegder dnvingudioplicadissres coul d
be effected therein by one skilled in the art without departing fromthe
spi ri t a glagn&e Apcafdidd niadiiohite drias agietittaed fondrivieg apppicediscloauns. 1 9
SEPTEMBER 2003 CLAIMS: 1. A notor for rotating a disk-shaped information

recor drnﬁgn&@%?kiéﬁi &Rl the ABLPEE 0 "'iPJehﬁbx'i‘ fan ALRbOLsed i ark%hpfhsk lab) watates
with respect to the stator wth a shaft as a center of rotation when a

drive Wﬁﬂp‘@m{lm réﬂgzd?s% drﬁ,eg S8 Ccizu%kabg&a&grfsr cgrg},ar{rglghr _@&rsggng the

di sk, whi€ rovi on said Totor ear| rovided on the
Z'yﬁZm"{pf%r?rZag%h?%c"oé%ﬁ% e Gt SAHERG et e (et R i) S0 ¢ by

In the motor of the invention, the bearing functions as a sliding bearing when a
relatively lower-capacity floppy disk of 2 about MB in an unformatted state 1s used and as a
bearing that achieves a dynamic pressure effect when a higher-capacity floppy disk is used.
Therefore, the invention makes it possible to provide a spindie motor which assures high
axial deviation accuracy in using a higher-capacity floppy disk. At this same time, the
spindle motor of the invention is inexpensive.

As described above, the invention makes it possible to rotate a higher-capacity
information recording medium and a relatively lower-capacity recording medium at different
speede.

Although certain preferred embodiments of the invention have been described
in detail with reference to the accompanying drawings, it is to be understood that the present
invention is not limited to those precise embodiments, and that many changes and
modifications could be effected therein by one skilled in the art without departin.g from the

spirit and scope of the invention as defined in the appended claims.
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filling oil between the bearing and the shaft when [he shaft is rotated
above a predeterm ned speed; and wherein said rotor rotates in a first
rotation speed or a second rotation speed that is highepctRaREESfdsr St
rotation speed based on a control signal, said dynam c pressure generation
~section &?—'Fé'at es dynam c pressure when the dynam c pressure generation
section urned at the second rotation speed. 2 ‘The notor according to
claim1l1, wherein said dynam c pressure generation section is forned on a

cylindrical insidgq surf f ; ' - g Si de
circunferenti al sgr f acéﬂaﬁ'f% lo?r{%rtrgﬁ’gﬁgQg].SE:I%R&e&?%?%}?mgg%g?ﬁﬂﬂggt%&&"g# %ﬁﬁl,
wherein i \ ,C pressure generation secti-on is forned on an outside
ci rcunf en?ée}hﬁog‘?mﬁ}rgf ace of the shaft that is opposed . to an inside
.surface of the begrsiag‘g, 4  The notor according to claiml, wherein said
rotor rotates in Sal wo different speeds selectively based on a type of
the recording nedium 12 9 SEPTEMBER 2003 5. The notor accordi n% to claim1l,
wherei n sai d di sk2EHGERPhG 250t paekiodhs gator walhye shafl ag maste of gotalion east
two types of recording nmedi umwhich have recording nedi um capacities which
are di f Pdesadnye yindingis etgsicd; 6. The notor according to claim 1, wherein
said first rotation speed is about 300rpm and said second rotation speed

i s about 3600r pm 2 ¥isk ghneking pdrben foysepriorgedhd sk - whap srovflal oretadn
recording nmedium said notor conprising a stator; ‘a‘rotor that rotates
with respect to the stator with a shaft as a center of rotation when a
drive winding is energized; a disk chucking magnet for chucking the disk

‘whi ch is provi dedabearing that is provided on the side of the stator and rofatably supports the
‘ sﬁéﬁ of the rolor;

a dynamic pressure generation section for generating dynamic pressure l3y
filling oil between the beaning and the shaft when the shafl is rolalcd above-a_ predetermmined
speed; and

wherem said rélor rotates m a first rolation speed or a sccond rotation speed

that is higher than the first rolation speed based on a control signai;

said dynamic pressure generation section generates dynamic pressure

when the dynamic pressure generation section is turned at the second rotation speed. . -

2. The mqlor according to claim 1, wherein said dynamic pressure
gener#iion section is formed on a cylindrical inside surface of the bearing that is opposed to
an outside circumferential surface of the shafi.

3. The motor according to claim 1, wherein said dynamic pressure
generation section is formed on an oulside circumferential surface of the shaft that 1s opposed .
to an inside surface of the bearing.

4. The motor according to claim I, wherein said rotor rotates in said— two

different speeds selectively based on 2 type of the recording mediom.

12



said rotor; a bearing that is provided on the side of the stator and
rotatably supports the shaft of the rotor; and a dynam c pressure
generation section for generating dynam c pressure by d

bet ween the bearing and the shaft when the shaft is % Ftﬁdﬁg %1\%/26(}5"
predet erm ned speed; wherein said rotor rotates in a flrst rotation speed
or a second rotation speed that is higher than the first rotation speed
based on a control signal; and wherein said dynam c pressure generation
secti on gener at es SlynanThe pratss aceordingnto: daim dt, avhersine saidtdisk ehuckiegsecond
rotation speed. 13 9 SEPTEMBER 2003 8_ The notor according to claim7,

wher ein ﬁ@tudndev@é@cﬁv@g%@mh@blgetaedtaéaﬁmmetypeg df irgcdrainEthediiurg vehith ndri cal
i nside surface of the bearing that is opposed to an outside

ci reuntf enand jedbrdiHg gﬁ%ﬁsraf Bgiti Q%ﬁl?ﬁar@dﬁlﬂe?&tqfdr?{%iaﬁﬁﬁﬁﬁé’ﬂ us having a

notor for rot at| ng ape ormation recordi ng nedium said notor

conpri sing a stator: a ol grobPac Lonal 65 iEhr GRReeh LaqUAier sbakgh w th 2

shaft as a center ndl ng s energize
chucki ng portion f ort|n t he dj sk,. whic n said rotor

a bear i ripaesds 5\*’9“}0)?5%65 ang gafthzecongdotat W‘rﬁé’eﬁd'dm%oaﬁég&@&pa@ ably supports
the shaft of the rotor; a dynam c pressure _generation section for
generating dynami c/-pr es%lm@tcwnyFf fatating aoidiskrshapead infeempbon i iegoEHAd t he

shaft when the shaft is rotated above a predeterm ned
medium, said motor comprising:

a stator;

a rotor that rotates with respect to the stator with a shaft as a center
of rotation when a drive winding is energized,

a disk chucking magnet for chucking the disk which is provided on
said rotor;

a bearing that is provided on the side of the stator and rotatably
supports the shaft of the rotor; and

a dynamic pressure generation section for generating dynamic
pressure by filling a fluid between the bearing and the shaft when the shaft is
rotated above a predetermined speed;

wherein said rotor rotates in a first rotation speed or a second
rotation speed that is higher than the first rotation speed based on a control
signal; and

wherein said dynamic pressure generation section generates

dynamic pressure when the rotor is rotated at the second rotation speed.

13



speed; wherein said dynam c pressure generation section generates dynamc
pressure when the dynam c pressure generation section is turned at the
second rotation speed; judging nmeans for judgi ng whet heg gsEpfeasK2gfraped
information recording _mediumthat. is aEtthe\'ﬂ}?tfo thﬁéjgiﬁsk_chucki ng portion
is afirst type nidi um 8f MRIEACEHGNEIBE M IIFr e 5 PR PTEERS f or
supplying the drive wnding of the stator with a drive signal for a first
rot at i operspamd sapieam ia fprreg e cdingra! iIprdriti e gy thfﬂeeapuagmgs RpeRgd to
indicates the first type medium and with a drive signal for a second

r ot at i osn spedd cirhahfarenthl ghfceohthe sha. first rotation ' speed when the
judgnent signal indicates the second type nmedium 14 9 SEPTEMBER 2003 10.
The di sk drive appar at usdi dbl-@kppabatusheigl Ardddotyainca piskShaed
generation section is fornmed on a cylindrical inside surface of the bearing
that is;gp aif%qré&rdiﬂgnpelaﬁlﬁh,%%icﬁnaﬁ)mﬁbﬁa},gal surface of the shaft. 11-
The dis rive apparatus of claim9, wherein said dynam c pressure
generation section s forned on an outside circunferential surface of the
shaft that is opp8§!§%’r’to an inside surface of the bearing. 12. The disk
drive apparatus of claim9, wherein said judgi ng.oeans_ detects, .through
contact, a hol e t R&PYF Q‘abF‘B'i‘}Fﬁthir?Fpﬁdéﬁé% %gtof g’ét[g'caﬁ Dpftag 2750teF A WIFHAY on
recordi ng medi um having the second type nmedium and the control neans

suppl i evhehe ddive wanding eringtgiedd;t he stator with the drive signal for the
second rotation speed when the judging neans detects the hole. 13. The

di sk drive appar atauliskothuekiag polionvibesupiportsg) the deskpwhichgs payvatadton saaf t he
second type nediumis |larger than the-recording capacity of the first type
nmedi um 14, The di sk drive apparatus of claim9, wherein said first rotation
speed 1s about 300rpm and said second rotation speed is about 3600rpm 15

A di'sk drive apparafifniht Apeovile G tleQfde St Litbr AndlrsteabliARiBforts the

shaft of the rotor;

a dynamic pressure generation section for generating dynamic pressure by
filling oil between the bearing and the shaft when the shaft is rotated above a predetermined
speed; wherein said dynamic pressure generation section generates dynamic pressure
when the dynamic pressure generation section is turned at the second rotation speed;

judging means for judging whether the disk-shaped information recording
medivm that is attached to the disk chucking portion is a first type medium or a second type
medium; and

control means for supplying the drive winding of the stator with a drive signal_
for a first rotation speed when a judgment signal produced by the judging means indicates the
first type medium, and with a drive signal for a second rotation speed that is higher than the

first rotation speed when the judgment signal indicates the second type medium.
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i nformation recording medium said notor conprising: a stator; a rotor that
rotates with respect to the stator with a shaft as a center of rotation.
when a drive winding is energi zed; a di sk chucki ng magngigebegEmebkedsng t he
di sk which is prow ded 94 said rotor; 15 9 SEPTEMBER 2003 _a bearing that

i s provided on the'Si de 18 difeirateaprraiis @f ot abMiCeipsied gynanis Pé‘hgé‘i‘fte of
the rotor; a dynam c pressure generation section for generating

dynami c' m&%’@ﬂéﬁmﬁﬂ wsifpmagdonpa eYliriddgichlapnde surfave of ¢l haagnariit tiheprstsed to when
the shaft is rotated above a predeterm ned speed; judging neans for

j udgi ng whedthide cirben firaltiat baifed dfmiicoshait i on recording nediumthat is
attached to the di sk chucking magnet is a relatively | ower-capacity nedium

or a higher-capacity mewmc&maggmamlofeﬁﬁﬂSQf%eﬁe%pmlau?&rﬁ;%r&%me
wi ndi ng of the stator with a drive signal for first rotation speed when

a j udgnept, sidnake erpg%ﬁl%dbé(n Jﬁh&%uggﬁagn@?e@p% L3k AR %;Qﬁt 48l gﬁrﬁozsd y

| ower - capa CI ty I'TE Ium and rrve Signa a secon atl speed

that is e Zce e{)rsi rotation speed vvhen t he judgnent signal
i ndi cat e‘eo &i"hB H?GW? ol iz ffé&?“gmsdl um and wherein said dynam C pressure
generation secti on gener ates nam c pressure when the %/nam C pressure

generation sectionlfs tdhsdek m‘ter?épéré%mﬁc‘(aﬁﬂa& i Whesspeeyd pelgingacyissk
drive apparatus of claim 15, wherein said dynam c pressure generation
secti on ddedianthmdgbnomtacty h hnlirthatab piovaleden 8 wrfcanfahofliskisbafrelanfargatibat | s
opposed to an outside circunferential surface of the shaft 16
recording medium having the second type medium, and the control means supplies the drive
winding of the stator with the drive signal for the second rotation speed when the judging
means detects the hole.
13. The disk drnive apparatus of claim ¢, wherein said recording capacity
of the second type medium i1s larger than the recording capacity of the first type medium.

14. The disk drive apparatus of claim 9, wherein said first rotation speed

1s about 300rpm and said second rotation speed is about 3600rpm.

15. A disk drive apparatus having a motor for rotating a disk-shaped
information recording medium, said motor comprising:

a stator;

a rotor that rotates with reépect to the stator with a shaft as a center of rotation
when a dnive winding is energized;

a disk chucking magnet for chucking the disk which is provided on said rotor;
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MOTOR FOR ROTATI NG A DI SK SHAPED | NFORMATI ON  RECORDI NG MEDI UM FOR A DI SK
DRI VE APPARATUS ABSTRACT OF THE DI SCLOSURE A notor for rotating a
di sk-shaped information recording mediumfor a disk driygrppRasat sz Whi ch
is capable of rotating a higher-capacity information recordi ng medi um and a
relatively | owera beasae that iF eEYACRARD hedidgml dre dater endorialafesgportsihs not or
includes a stator; a rotor that rotates with respect to the stator with a
shaft ohafiloétheenteer of rotation when a drive wnding is energized; a
bearing that is provided on the side of the stator and rotatably supports
the shaft of the z@y@micprelgnRbeacafios seoiendgenghaiatiap dgeahicqedsore by
generating dynamc pressure by filling a fluid between the bearing and the
shaft wpﬁﬂg b RS Paiech %hwéa%gqn@mvs@,aﬁ wiRhQHEbRTs Reidic8RB6W 2 @ | udgi ng
menber for~judgi ng whet her thé di sk-shaped i nformation recording, nedium
that is_attached t he rotor is arelatively | ower-capacity nediumor a
hi gher-p({%&peté%l "f/edn%%f?%’m and a control section for supplying the drive
wi nding of the stator wth a drive signal far first.rotation eed when
2 | udgiment si gnal UgPBEUBEANSE)T RHBINEAATHG NGk RaRe RRIR RO REOTME | vel y
| ower -capacity nmedium and with a drive signal for a second rotation speed
that i smtdlgmégaltlh attachied 16 tlresdisk chugkingrmagnst s afst velydoyerdepnsatty gicgival or
i ndicates the higher-capacity nedium Fig. 1

a mgher-capacity medium; and

control means for supplying the drive winding of the stator with a drive signal
for a first rotation speed when a judgment signal produced by the judging means mndicates the
relatively lower-capacity medium, and with a drive signal for a second rotation speed that is
higher than the first rotation speed when the judgment signal indicates the higher-capacity
medium; and

wherein said dynamic pressure generation section generates dynamic pressure
when the dynamic pressure generation section is turned at the second rotation speed.

16.  The disk drive apparatus of claim 15, wherein said dynamic pressure
generation section is formed on a cylindrical inside surface of tk;e bearing that 1s opposed to

an outside circumferential surface of the shaft.
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