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

‘?\Eﬁga : gonnac? 5 C(C)Zf Fgér[gagrsc[igl% %ve%?(ﬁ%rgiqgﬁﬁriezﬁ)bgévéﬁgd 1el'lsoFﬁDtg)o 2t g’r%%o%ocn%lfj Lgeidng’
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

1



1 9 SEPTEMBER 2003 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 angdsegaTeiskr otscki ng
pin 115 in the rotor are attached to the rotor case 105. To inprove
slidability at the time of disk chucking, a disk hub seating sheet: 102,

Lypi cajphiegRdenOfos8 bY lise;ﬂ%sst &L thaf i@ rlbg%lntil théfl:ha'ﬁsl (ﬁQQ ‘E'@cgtab@ dupgohass, 103

with an adhesive. On the other hand, in the stator of the rotor, each iron

R B o P R RAR Sl SR BUED 3L R,

sheet s, |s provi

Ianlnat o core nd mnnd in 12 are fixe usi ng
150 oot B8ehiatERBodddnal o trhgtied B kSenerE! 08 TBimpene THRatHcar g
housi ng 1 10 is caul ked to a notor base 113 that is made of gal vani zed
sheet #irtBhtise ofdpk chuckipgafisk hub sertiae cbes dAL opiarLispde of ehiEleRdt or base
113 is a netal circuit board. In addition, the rotor is driven by

suppl ytehgfledrebst ftlngiis hordedtihéhatiasd il DY srith k@ adhesithe Wi r i ng on the notor base
113, a harness and a drive circuit (both the harness and the drive circuit

not  shown in Fi @n thg ottet Pandd int thesdtsraifabe ind@ir, ¢dah ikdnsoeO®NVERindnemsl, not or,
a spacer 109 for determning the bearing position and the bearings 107 and

108 ar M%Q@c{n@eﬂb%teereﬁfeleﬁagsdaﬁtﬁgfnigorlatgel gﬁeetgr@?r 1ded Wifth atdiagh AFfigzt he
notor to a high-capacity FDD is caul ked to the notor base 113. t hough

this motor 0as i aRst Al L ARMALANAESY 35Y, UIRTE 1 ERRXSRIdApal ot or
Ri! Pt R A

usi ng S|n ere etai ni ng bearlng

di sadvant ageous | ost cause of the use bear i i.e.
bear | nECTOBFORPER 1§ 85 b Perers el UG aresetiddp mdé%afeﬁa?%ﬁ- SRS i ng
bearing cannot be used, initself, in a high-capacity FDD that is required

t 0 havBousinghl 18dp &FUIH%‘MOaQ mefprdhasqyt cipat is masise fgpivanized shgef iron or similar

metal.

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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track pitch. Therefore, a ball bearing (i.e., arolling bearing) is

enpl oyed in spindle notors 2 9 SEPTEMBER 2003 - for a high-capacity FDD_

Further, it has been found desirable to drive both a | oweserGaRBERPYo3 FD and

a higher-capacity FDwith a single drive notor. OBJECTS AND SUMWARY COF THE

| NVENTLON. Therefore, it LS an object of t invention to provide an:

i npr O SIAGPRAGIES PR of RERf el Rhsfespaaes bbb AAye bt o capasiyk

drive aBpar atus which avoids the aforenentioned deficiencies of the prior

art. 1¥Diaad ghighesapasiydD aithinsisgle dyigamaser-t o provi de an i nproved not or

for rotating a magnetic recording nmedium such as a floppy disk, in a disk
Aok 8 UV ADOR NeQ FAEJNVENTHON i nvention to provide an

i mproved notor for rotating an information recording nediumin a disk

drive apparatus Bheelore)it ¥ anaibpst U6 teQGhva@NPBANS pMRidd 4 BEREvaRL8lor !
retaining bearings. It is a further object of {he present invention to

provi ; : | ool At L DG jum.in a disk:
i ve s ahiorRhubPIabld: ARl B8 D et B R 0, o
recordj i - [-capacity information recording nmedium at
diffe%&%ﬁﬁgggéawﬁé&&%ggﬁegnVe ‘ion relates to a notor for rotating a
di sk-shaped i nfognmatjon Lecorfd'blng medi um whi ¢ch includes a stator; a rotor
that rotates witHF2Spapeoiest efflisdpyangion ip prpvide ayimnroed motos fprapotasing
rotation when a drive winding is energized; a disk chucking portion for
suppord nagRatisacerding mgftem, sushss evfloges divk, swa disk dtive apparhtear i ng that is
provided on the side of the stator and rotatably supports the shaft of the
rotor; a dynam clips assherebienef this ianemat th provifl©in peprerved MogordpnaMthg
prlessure by filling a fluid between the bearing and the shaft when the

shaf t andnfovinatienl rtbrding rRARIne i BRE drivh apSirikut BRI YRGB LSS St Sensive
gener atl1on sectlon

sintered metal oil retaining bean'ngé.

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

3



generates dynami c pressure when the dynam c pressure generation section is
turned at the second rotation speed; a judging nenber for judging whether
t he di sk-shaped information recording nediumthat is apisgpherstR2bdye di sk
chucking portion is a first type capacity mediumor a second type capacity
medi um and a control section for supplying 3 9 SEPTEMBER 2003 the drive

W ndi nghOriveN@indindt dihbthidr di@d M ghakorfatirserotdtio tspedt @hé@@%@i@ﬁ%ﬂt when a
j udgment signal produced by the judging nmenber indicates the first type

capaci %@Hﬁﬂh&%eﬁ%@ﬁp%{d@}%mgrhbé/rqn%iic:&g@%?‘;fﬁ&tt%%é8#)%‘18)' RUAR: ORaSARed that

is hig an t ation spee ment signal 1 ndicates

| ower - Eapasier) REaranrroreret Seodiy ® rf-apaiGe ARt AR @iy R ©

having_a_ rel atively high capacity can be rotated at rotation speeds

sui t abiwlamsnt sigaalindisaes fhescrri pe sapepisy Bedlir | the bearing functions as
a sliding bearing in the case of a |lower- capacity nedium In the case of a
hi gher - capaci ty r¥ih iim aboive chelzguraiéipre hathl = lawghtapacity mgdate fargelativedy by
virtue of a dynam c pressure effect that is obtained by the dynamc

pr essunew gpsedratation asé e tmalium Aaviag huekhtiedy haght aspaciof cahlte htveindtiratatio he
dynam c pressure generation section can be forned on a cylindrical inside

sur f acepQdds kiveatRe Ay itdrekpkivk neapposed to an outside circunferenti al
surface of the shaft. In addition, the dynam c pressure generation section

can be formed on g artf&‘dia?,i tﬂgbg%rfrt%#g&gtfeogl?:‘a%g!ﬂi&i&%fgg%@ggn thBCaFhliohbat 1s

opposed to an inside surface o g to the invention,
(he J Ut RS, SEDE" It of OHEL-SR0I R IR G Al it e | @
section supplies a drive signal to the drive winding of the stator for the
second accurate rotation by virtue of 2 dynamic pressure effect that 1s obtdined by the dynamic
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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rotati on speed when the judgi ng nenber detects the hole. The above, and
ot her objects, features and advantages of the present invention, wl]l
become apparent in the followi ng detailed description ofsgprPEREE:beR
enbodi nent which is to be read in conjunction wth the acconpanyi ng
drawi ngs, and in which |ike reference nunerals are used to identify the

sane ORRS$ENDERECRAPTSONOFR S QYRAMVINGSWS. 4 9 SEPTEMBER 2003 BRI EF
DESCRI PTI ON OF THE DRAW NGS The foll ow ng detail ed description given by way

of exanple, but fgt fdc}[btuﬁﬂgﬁgtailé@désbﬁbﬁo& Q@eﬂl BY%S/'o@@xérR{)l%l Yud e ifiEndReci fic
enbodi nents descri bed, may be best undersStood” in conjunction with the
acconp ing draw.nas. i kch:  Fj k- p Lal i |, £ vi ew of
a pr ef%ﬂ?%%%ecﬁggelt%nstdeg}f’ Yg;eh(ré}g?%crl [g?rg{r)c’(!r[l(ﬁ)}e%si%ééﬁe{% i%%ﬁrg %%g‘d‘ nldﬁlgﬁor?ati on
recordj ng nmedji.um Iﬁ%ég di sk drive appar atus,in accordance with the

t eachi WgORBIRCHipR WithdBe ATCOMPFBRPE GRAWIRERHIR WhICk: 5 front sectional view

showi ng an exanpl e of a dynam c pressure generation section of a bearing
of the notor of Fig!ligapmitigl septipraldrans viemad | aprelprpdeyntodgrentafameior anot her
preferred enbodi nent of a notor for rotating a di sk-shaped information

r ecor dfangotaeak adiskrshapati iskordrative reppdinatiedivnnin adisbddaneppashiih it he

teachi ngs of the present invention. Fig. 4 is a front view show ng a
convenidcapfhcdWiththe adifh 3T (REDfRER ThNtiOh CERTAIN PREFERRED EMBODI MENTS
OF THE I NVENTI ON Referring now to Figs. 1-2, a preferred enbodi mrent of a

motor 40 for rotgid nGs 2 Gt SdcriBRARSEy SRS PREBhIREmp R aliyRdrfiBFicqri N a di sk

drive apparatus in accordance wth the teachings of the present invention
IS T ustE Al S ecdSh bta OO of RS G5B of B FOLOT 40, which is

Fig. 3 is a partially cutaway front view of another preferred embodiment of a

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



what is called a spindle notor, has a rotor assenbly R, a stator assenbly
S, and other conponents. The rotor R can rotate continuously around the
stator Swth a shaft 1 as the center of rotation. Theggpbfmasses ¥ R

i ncludes a shaft 1, a disk hub seating sheet 2, a boss 3, a %lsk chucki ng
magnet 4, and a rotor case 5. One end portion I A of the shaft 1 is shaped

in'  approxinat en - erical .sha and,the shaft I is.forne ith a
Fecese PhB e TR e R S A AR BB S s T AR s T g e
the entire circunference. A |ower en ortign 1C of the shaft is also
shaped 5 akogéwgap yBoaERilY §8H5?H%5F5§ﬁ%f&e bt fuapqr@ggata&gm B
rotatably in such a manner as to be supported by a bearing '18 in the

radi al sdft @ ewaneer asie bpyupparied (pyta begeng il fep the rad\\aﬁlméecgﬁaﬁﬂd 8M ayBsHi r ect i on.
The bearing 18 is fornmed by conpression-nolding and then by sintering with
a coppéreatypeS or thechaft sipestmipeaiompowder. The thrust bearing 19 is a resin
sheet made of polyam de (nylon) or the |Iike. The di sk hub seating sheet 2

of Fig. 1, which Tig sedgtie i fRmey By sbingaliibhinyoliing 260 Wkd Bgsiatedhg kvighaped
information recording mediumD that is to be rotated, is preferably nade

of et hyl &gseﬁ%e af |40t e Gnetdl ?%a@ﬂ?en@i ifKisbHrBE 301109 r&iP Sleefniale BPNdEd O
by he b b a

t he boss an adheési ve. oss 3, which I's nmade of brass or

brass- 1] haly, IS fixed to the shaft 1 at an internediate position
above tif ngégémﬁh(ﬁ§ﬁ%$%§s fitting or the like. The rotor case 5 is fixed

rotor case i s madOvioE P GHUE Siorat af PO 1 hEH mugap FRRIEGIGRALY 15 r on
SECC (J1S synbol of a steel sheet). The di sk chucking magnet 4 for chucking
a ‘di sk chHclipg adiskkshapesd denmagign seroeding medginp Pohpida éo baratpfedsispeferehlye 5. A
rotor magnet 5A is attached to the inside surface of the
made of ethylene tetrafluoride film. The disk hub seating sheet 2 1s bonded to the boss 3 by
an adhesive. 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



rotor case 5 so as to extend in the circunferential direction. The rotor
magnet 5A is magnetized in such a manner that N poles and S poles are
arranged alternately in the circunferential direction. S t he
di sk-shaped i nformati on recording nedium D can be a re?ggﬁ-r%?fy 2603

| ower-capacity floppy disk 41 or a relatively higher-capacity floppy disk

43 ha\aizrlgsea@e[ Sio e R RS RANL éH&cﬁlri91th{]s)ope-xm%ng{vﬁgreﬁp'éﬁ!ﬂtﬂgtyr@ﬁﬂzeﬁméf serves

to maghetically attract the metal hub portion 42 of the di sk-shaped
i nfor m%ti%n r8e9L dSi n r(r)r‘c,scd& um D. The hub portion 6 9 SEPTEMBER 2003 42 is
seat e® SFHETINE L Seating sheet 2 in this operation, whereby

slidability at the tinme of_, disk chucking is ipproved. Next, the stator S

shown in Fig. 1 rp‘?fifi thgstateg So%b?ﬂ“ﬂ&ﬁ%ﬁ'si“ﬁb”%?%%%%wg % bmiggeds 11,

wi ndi ngs 12, a notor base (stator circuit _board} 13, a labyrinth seal

pr essdron@res H, pasdinghih ageafor base (alakos sHrwigbaad) B3 rHpbginth sedipy@eerld, a

t hrust- recei ver presser 20, and other conponents. The bearing housing 10

suppord labyiiveh bedni7ngbdBingBAC h thvustdieergvadde attiryst recrvargressen?(), and ndiead i ron
core 11 and a winding 12 is opposed to the rotor magnet 5A of the rotor R
A pl ur@nigoviemt. assenblies formed of a lamnated iron core 11 and a wi nding
12 are arranged over the notor base 13 of the stator S around the bearing

housi ng 10. The 4G i I b e RIESIKEEaER vARGink R8s hiydg- Shaped
| abyrinth seal 1?'1@%?%%%?%3?11&%2“isgﬁédﬁtgstsi i():? nin y of athe togrgopeniﬂgg of the

bear | g hg%%}'sag %mﬁ%ﬁta}n— E]rg lcgrbey lrli %{'ntdha \%&%Lm %Etsoz)sé Ao %@ro&&%g&ﬁ%}’g%\%tf% eal

17 are°gf : PoSTtions ‘correspon e recess he "shaft
| aaki g Oty bR HE GoSr R Lo G4 I THELBH 1916 LGS PG 402 At e ust
receiver 19 and the thrust receiver presser 20 are provided on the
arranged over the motor base 13 of the stator S around the bearing housing 10.
| The ring-shaped labyrinth seal presser 16 and 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.



si'de of the bottom opening 1013 of the bearing housing 10. Wth this
arrangenent, the oil that is sealed in the bearing housing 10 does not

| eak through the opening 1 OA nor the opening 1 0B. A cogigphefBEk665 50 is
connected to the notor base (stator circuit board) 13 as well as a sensor
51. For exanple, the sensor 51 may be a limt swtch having nmechani ca

contacts or an Oﬁg'ﬂfeaéx >8f FlgaY'uﬂﬂer!e;iSbetleserfﬁ‘A £dd‘£hé&@‘13l§%ﬁ?'fé%ﬂ dﬁ frent s.

The sensor ges relative | ower - capacity oppy 41 or
a high c I sk or on.the boss SEPTEMBER
2003° 1§54 hOZ*?%X% e Cagg%%wﬁhere%i SRR R kit R st B ot or o
in the f the hi city.flo sk 43, onIy hol es 41A are

f or ned “?lﬂ“‘fq(i%?"c"é“sré%‘l‘c"g’ PPW Si‘t‘ikzeTV‘?@G%ﬂfd‘éaﬁ%{?Pf yhfsughpsa gf“éﬁé"ﬂ?h
Therefore, if the sensor 51, such as a limt switch, detects the hole 43B

of t he detesis e bple k3BT the Nepnystisk fhat sanres theiuhe awunied fiappiidisk is & highsrgher -

capacity floppy disk 43. In contrast, if the sensor 51 cannot detect
presencqumﬂyébpdes&ﬁB,IhboMgsnééﬂw@dekmdﬂ$¢mkhdbmbhﬁemnmabédhbhaﬁﬁyiwisk
is arelatively |lower-capacity floppy disk 41. If wused as the disk shaped

i nf or maéises (deteey) dhdl ghambintel BoppPQisk aPRLAtwef 1omecﬁﬁcﬁylﬂ®¥;y disk 41. If
| ower -capacity floppy disk 41 is, for exanple, 2 MBin an untformatted

st at e. i D, the
capac %‘3‘*‘%% (BB Bhiped ‘%%%%??;%?%“S%gﬁ&?@ﬁbamaﬁf“??@é’i‘%#p‘?ﬁ’ew?o VB

- - BAs %mcakvgmgj %pé)%ﬂ c&%lp&‘ 1 kMRl R{eczrﬁﬁ uf%ormg{técfl (igtelap\e%atltve@nd

bearlng forne ani'c pressure’ gener

section 2 det erm ne I n the ynan c pressure gef atlon
secti oHS%gas tB? distseprsacrss f@;}%ﬁ‘ﬂ? 1§ e sepasy géﬁ‘& BhSGr 2Rs T s
prescrlbed shape. As the shaft 1 rotates, the dynam c pressure generatlon
sectloﬂ-2@1b#@%mﬁﬂ%é99¢ﬁ§ 18 generates dynanic pressure that acts on the
shaft 1.

—=>As shown in Fig. 2, the inside circumferential surface 18A of the bearing 18

(see Fig. 1) is formed with 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 sléeets, such as silicon steel sheets, and a winding 12 is provided thereon. The laminated
iron cé;es 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



This enables the shaft 1 to rotate snmoothly at high speed. Each | am nated
iron core 1 1 of the stator Sis fornmed by | am nating magnetic steel
sheets, such as silicon steel sheets, and a winding 12 | i her eon.
The lam nated iron cores 11 and the wi ndings 12 are fi?(gjgpg%\%algﬁtg%&be
opposed to the rotor magnet 5A in radial directions. The notor base 13 is
a net LI cui 1. L s Y by. i ng

ol ot ricsr g L yRARLhredBle SUGNR A hat0t A1 Bl Pl AR 8RR,

har ness and rive circuit (both.the. harness. and. drj.ve circuit not shown
B e o Pyl b et elreel Torauden e BF b L SpR- i byt co s
to be inclined wth respect to the axial_direction L of the bearing 18 by
a pr edbinamis pregsun gifect ahaydpeaskorgoih esepaibvBERISB0OBL het ween t he dynami ¢
pressure grooves 20A and the shaft 1 (see Fig. 1) is filled with oil for
causi ng a hydr auNest, thermpeiatioprod §saabe veflescibed Botmpyididbeofestdkeedoi | util i zed

for this hydraulic dynam c pressure effect are hydrocarbon oil, ester oil,
and ol efin oi |. Nexiclativety opef-atpaity GopphaisRE0\ERowe HCFigh @ thasic@faciy loff, be
described. The relatively |ower-capacity floppy disk 41 shown in Fig. | has

a_capaeh biarfic, 2 105 iCHAMRb AnardaBaid "W, WO QAR s it NBhyl BSi

relatively lower capacity floppy disk 41 is use the rotation speed of

the m&lol{s yué?d it].’?e %%atlo%vgp?t?/d ?ﬁ@g%&%&g{(@%l&v@ Bs %§@¢(ﬁgr%,rfor %&qﬁﬁlﬂéoﬂi if the

relative ower capaci I's"use ear I'ng supports
the shatt 1.and functions as a.sljdin ? r.ing,, that is, nmet al beari ng.
ot nerdittes e AR s SRe G oBp sy it P Franioes b Pk ¢ he
rotation speed of the nmotor 40 i.s as high as about 3,600 rpmto increase
t he dathaftilranddbpetiqngtas a slidimgrhepgang that pre aaggatalBicaring.-essur e grooves 20A t hat
are formed on the bearing 18 can provide hydraulic dynam c pressure for
supporting the s®afthe dthioyhdrid, kihag thei Highen-cepreity fhpey destkosSein usdtk theshaft | and
the bearing 18 (see Fig. 2). That is, the bearing 18 functions as a
hydr audotation speed of the motor 40 is as high as about 3,600 rpm to increase the data transfer rate.

Therefore, the dynamic pressure grooves 20A that are formed on the bearing 18 can provide

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 magneticaily 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



dynani ¢ pressure bearing and can thereby provide high rotational accuracy
with an extrenely small degree of axial deviation. For exanple, when the
relatively | ower-capacity floppy disk 41 shown in Fig. } on the
boss 3 of the notor 40, the hub 42 of the di sk-shaped 8 PEpPeisdg S0 ng
medium D is magnetically attracted by the di sk chucking magnet 4. In this

manner,..the hub 42 is brought into.claos ont.act,wth i h seati ng
Sheet o1l Upe filRendifie Amdif oot L oo 8 helifRaRE ¢ Mterlsdfe sy hlon:
recording .mediumD_.is the relatively |ower-capacity floppy disk 41, the
controﬁ”%@%WPSRSBﬁh@&ﬁ§@§“ﬁ%ﬁ%¥‘%6'%%d§ﬁﬁﬁm$ed to the windings 12 so that
the rotor Rof the notor 40 will rotate at a speed of about 300 rpm for
exanpl e. | n thislegewirast ydicg tie ISERTRNBERLDOD Yalisk 4bisschuokedydreegeasar Sdynami ¢
pressure and hence the bearing 18 supports the shaft |I while functioning
as a sHetdetn theheasanng of thiediglics-capucite flappp dakidd g Therefeentheashiroldeetion hie

hi gher-capacity fl oppy disk 43 is chucked, the sensor 51 detects the

pr esenggused pdvagr toibgRepplicARaehd 3bilk1QREYhAitsKrofet-R W FGhRI R a shB&I HAREK &
section 50 causes power to be supplied to the coils 12 so that the rotor R

will rotake dfo rgms aﬁ%staé@gét? gtgi*a%@ﬁéase @P%hlﬁ%lﬁ%eﬁ Q%ti&?rtgggﬁrfga{éﬁs %ﬂooidfeae

case of such hi gh-speed t he ol I'S provi acent to the
dynam ¢ ,.pressure generating section 20 be en th shﬁf I d .t he bearing
T geRUR R ARARI el G e schf A Vet hnE e, 1 2 d P PR B s
hydraul i c dynam c . pressure bearing for suppqoriing the shaft that is
rot at i BEPEREHAIAgHE BFSEHe- WIEPEHBbA i%bea&egdgafewwnﬁ s & hyfeauiic depaais of
axi al deviation can be obtained. Next, Fig. 3 shows another enbodinent of a
1ot or  pressurebeaninggfoa seipoktinghthp skl ft that siretating at 7 kigbsieedy whedibyrhight t he
invention. The notor 80 of the Fig. 3 enbodinent is arranged in
appr ox acmtralyywitina tinell siapgee v anel dasaticheanbt obtainedf t he enbodi nent of Fig.
1, and is different fromthe latter in that a dynam c pressure generation
section 60 is fongd Fp. 3 shows another embodiment of a motor for rotating a disk-shaped

information recording medium 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



an internediate portion of the shaft | rather than on the inside
circunferential surface of the bearing 18. Specifically, dynam c pressure
grooves 20A are fornmed on the internediate portion of §Bepfhadir boo3
approximately in the sane pattern as the dynami c pressure grooves 20A
shown in the bearing 18 of the notor | of Fig. 2. This arrangenent can al so

pr ovi A EBeAR B AChAR: NS ANAIEAIERLSLE LRR! & 80 NS TRLRNRk Brckil®

enbodi men nponen

the same as the ¢ rre ndln nents shown in ence .t he
oscr  PrasRsvitas. 10f HETaE b her SoRaTanse bah vy aestro kBl G M edbove
enbodi nent s relate to a floppy dlsk (na netic disk), as_an exanple of a

di sk- staBea. iThebisnticireefor @E@rwh@tw&mgﬁﬂéﬁd Rpf@nly 452 srnde mXtrorthe 10 9
SEPTEMBER 2003 invention is not so limted and can be applied to other

ki nds ddfivaippkratiealioe drivegordagigtinddikdut lso cars bs usdddordniog apatpdlaisciar i s
necessary to use both | ow speed rotation and hi gh-speed rotation. That is,

t he noi plaghdtoldptiBali diste Mhiadditieano Beivéisgthraitdes Gl §tivdag an splicatidecwphor for a
drive apparatus for driving a magnetic di sk but also can be used for

dri vi ngaghe:9B h@:ﬁ'dxs@' &fe Rbtor & ﬂﬁémhﬁoﬁ’ Rid 88 b8 SR in ahafIgisk mm bave ra.l ve
appar at uses f driving an opti cal dISC or a mgneto-optical disc,

not or Qf Eh &% g g#g@ e, a R—HDD
B e R
hi gh- de Slt i nformation rec di um L atile disc
(a'g ¢ opiatien HrCupe YRR AthE Heth troa o errgitoie) ST ng
functions as a sliding bearing when a relatively Iomer-capa0|ty floppy
disk of 2 about MBthermeiar ahtheimention the heasingdupelims 4p g shiding bepang WHe # hat
achi eves a dynam c pressure effect when a higher-capacity floppy disk is
used. rélktaref brer-capeity floppy dok afflebsui MBpiosmi IMfmttathFj istale Wersed apl odl e
not or whi ch assures high axial deviation accuracy in using a
hi gher peaaahityachleoapy dgifilic pAissirBieffesanient 4 Mighet diacity 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 possibie to rotate a higher-capacity
information recording medium and a relatively lower-capacity recording medium at different
speeds.
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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spindl e notor of the invention is inexpensive. As described above, the

i nvention makes it possible to rotate a higher-capacity information

recording mediumand a relatively | ower-capacity recordbggpfgq%ggb&h

different speeds. Although certain preferred enbodi nents of the.invention

~have bee ﬁggribed in detail with reference to the acconpanyi ng draw ngs,
it is toDe uhderstood that the present inventionis not limted to those

preci se enbodi nents, and that many changes and nodifications could be

effected therein Ry one skidi&dolating Q@isﬁ!shzﬁgdﬁﬂﬂﬁhaeiﬂg%‘g%%g@gn](::ﬁrdgl{qurés%lI o

spirit and scope of the invention as defin
SEPTENB%ﬁﬂ@ﬂ%%&QEﬁJNS: 1. A motor for rotating-a disk-shaped information
recordi ng ne m &2 d notor conprising stator; a rotor that rotates
W th respect to thet§tator with a shaft as a center of rotation when a
drive winding is 83érgt zed; a disk chucking portion for supporting the
-di sk, which is provideq?on said rotor; a bearing that is provided on the
side of the stat of "¥REMRbIKeIYR wRpshiothe stpter watharshaRps p Renterad getatiop
dynam c pressure generation section for generating dynam c pressure by
fillingvdiep adavaudiiinges degizcdy and the shaft when [he shaft is rotated
above a predeterm ned speed; and wherein said rotor rotates in a first
rotati on speed. or 2 diskebogkang partion G seppoeehg the disk, which is provided on said

rotor; '
a beanng thats provided on the side of the stator and rotatably 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_ predetermined
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



that is higher than the first rotation speed based on a control signal,

sai d dynam c pressure generation section generates dynam c pressure when
the dynanmi c pressure generation section is turned at_thgsggﬁ;gﬁgag%@ti on
speed. 2_ The notor according to claim1, wherein said dynam c pressure
generation section is forned on a cylindrical inside surface of the bearing
that is opposed to an outside circunferential surface of the shaft 3. The
notor according to claim1, wherein said dynam c pressure generation
section is forned &n anThaitwitdeaccording ter eatm dl, vheareimcsaidfdisihehgtking t hat
is opposed . to an inside surface of the bearing 4_ The notor according to

cl ai m |, pyien a4 BeRativkly aftathalieabest lbastsidiottypes of detbreirenmesitaadshich
sel ectively based on a type of the recording nedium 12 9 SEPTEMBER 2003 5.

The 1Dt QAL EREH; é?ii&rlr\aéa?a?:itie‘é’@fﬁ{i&il Bre A raltShorh RisEkidifer, POT tion i's

sel ectively attachable to at least two types of recording medi um which
The mot o accor di y t o Drariter ket R Eh i Wiheh M TeCrdalh . about
ot at | nePREh S RLGHE SO0 PR PRI SAFONBLBIAAR PR DU 30O or compr i i ng -
a stator; a rotor that rotates with respect to the stator wwth a shaft as a
center of rotatioh wheh motir s ataingh @ idiskeplangd daformatior kregRIAIRG ng
magnet for chucking the disk which is provided on said rotor;
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



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 dynamc pressure by filling a fluid betygepridge®eqis ng and
the shaft when the shaft is rotated above a redeterghﬁed_s eed; wherein

said rotor rotated in &N PIOLr FEVENEIR ST VEIeTHn SBESNGAMRTET TR speed

that is higher than the first rotation speed based on a control signal
and whegwiemtivgi sgctipmia ferenedroasstitiedges] anuds shfase of therbegans that dsorppazthioc
pressure when the rotor is rotated at the second rotation speed. 13 9
SEPTEVBERo281d3 cirBumdientibswfacaof tredhafy- t o cl ai m 7, wherein said dynam c
pressure generation section is forned on a cylindrical inside surface of

the bearing that igs OppOGiSEdiite apparaul isdviley € hiotanberamiiged dekshaed of the
shaft 9. A disk drive apparatus having a notor for rotating a di sk-shaped

| nf or mag (e £S5 L e FRA L) saRP BB APriGAEPY | ST ng a stator; a rotor {hat

rotates w respec e stator with a shaft as a center of rotation
when a drive w ndin (i),s energi zed; a di sk chucking portion for supporting
the di sk, which i $35r%8vided on said rotor; a bearing that is provided on

the side of the stator and rotatably supports the shaft of the rotor: a
dynani c pressure gdpeF @t EPr\atE%E’fthS?f%Fﬁr‘ pOF PG ao@‘ﬁhr‘?‘?@ GGPiEE ggrrogatw

when a drive winding is energized;

a disk chucking portion for supporting the disk, which is ‘providcd on said
rotor;

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 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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filling oil between the bearing and the shaft when the shaft is rotated
above a predeterm ned speed; wherein said dynam c pressure generation .
section generates dynam c pressure when the dynam c prgggbrEueERSH® | on
section is turned at ther seg&%_ rotation speed; judging neans for - judging
whether the di sk-sh&ped PAESKHTCGRPRIEUSOGC AedParaT Fd dyRImicPAEHYE t o
the di sk chucking portion is a first type nediumor a second type nmnedium
and cont soieraeassctayisseppidamycylindndal ipgdesurdiioag! dic bdaongithat os oppiostd @
drive signal for a first rotation speed when a judgnment signal produced by
t he | udgamgutsidanscumhiradiabsurfdve offilie Jiaftt ype nmedium and with a drive signal
for a second rotation speed that is higher than the first rotation 'speed
when the judgment signatrheRithikCah@Siphiians s entnt ¥y PeneRA 478 dddanSic PRETHVBER
2003 10. The disk drive apparatus of claim9, wherein said dynamc
pressure { i i | kcal clinsi I

Phe boar fanrToar AR TR rfarl QUEE Ay BcE ka8 o MR Ui Bl e
shaft. 1}- The disg drixﬁ gﬁgﬁratus of claim9, wherein said .dynam c

or essur e© YPeRerar oL s B8 f or ned on an outside circunferential
surface of the shaft that is opposed to an inside surface_ of the bearing.
12. The disk drive 1dpparddediskginve apparates ofgleieih Whewin siegiusigingeasans
detects, through contact, a hole that is provided in a case of the

di sk- shagects, nfuonghcomtact, a2 belerthiatng provdiedm havsagf thhdiskebep injgymatiedi um
and the control neans supplies the drive wnding of the stator with the
drive sigaaldifgmediith 5aGONthelsetdld (e MRaRsh, ¥he thd dubla@hidsuppfRéhe dbveCt S
the hole. 13. The disk drive apparatus of claim9, wherein sald recording

capaci t yWirlein% HEnmE SCaRdvitl BR dTRAIstTAl for IR 886nd RARi NPl LEREAIHGuERRRCT LY

of the first Type nmedi um

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;

15



14. The di sk drive apparatus of claim9, wherein said first rotation speed
i s about 300rpm and said second rotation speed is about 3600rpm 15 A disk
drive apparatus having a notor for rotating a di sk-shapgdrpthi@t#Bigson
recording nmedium said notor conprising: a stator; a rotor that rotates

Wi th respect to theeasmgbat PayIdedstuing suls of theaviter angk rofaiebly serporiitleh a
drive winding is energized; a.disk chucking magnet for chucking the disk
whi ch isbafpobtiedetbron said rotor; 15 9 SEPTEMBER 2003 a bearing that is
provi ded on the side of the stator and rotatably supports the shaft of the
rotor; a dynam C PELSSHEOrSSBRIRhEQ0S e&dtion ol gheg€ing kighamg pressure by

dynam c' pressure by filling a fluid between the bearing and the shaft when
the shafy L3 (e BLiGReA MG  aRing RhE UL SLITIVIRG (ROSRE is kstg@tngoveans for

j udgi ng WR ther the di sk-‘shap%d information recording nmediumthat is
attached é}eqct he. fisk;chucking magnet is a relatively |ower-capacity nmedium

or a tﬁra erqné%%a |tey’ medi um and control neans for supplying the drive

wi nding of the stator with drive signal . far first.rotation eed when
2 | udgment si gnal UPBEIBERSH)T PHENE NG e dik SpaRaf SYPERGaRrCoRngL i vel y

| ower - capaci t g medium and with a drive signal for a second rotation speed
t hat i snediingtbat is tiached do the disk elyrckirigonagnsé s mhdvclyHewpueRprenY Msdgwapr
i ndi cates the higher-capacity nedium and wherein said dynam c pressure
gener atd Kigh&eaphcdty gedrimgtaad dynani ¢ pressure when the dynam c pressure
generation section is turned at the second rotation speed
- : 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 the bearing that 1s opposed to

an outside circumferential surface of the shaft.
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16. The di sk drive apparatus of claim 15, wherein said dynam c pressure
generation section is formed on a cylindrical inside surface of the bearing
that is opposed to an outside circunferential surface ggbreustabdosl6
MOTOR FOR ROTATI NG A DI SK SHAPED | NFORVATI 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 i nf IGROFOROTERUTA TINGEA DIBSKESH AP B SKFORVERA BIISr at us  whi ch

i s capable of rogpCGRDING M HAANEGRLA DIRKOD FRVEONP PRGOS HURY Medi um and a
relatively |ower-capacity recording nmediumat different speeds. This notor

includes a stator; a rot OABSIFMCT@I@“I@I%EWI‘S&LDS:“ ct to the stator with a
shaft as the center of rotation wien a drive g is energized; a

nd
bearing that is provided op the side.of the.statar d rotat abl supports
Che shar teB pRitiiies S SRyt RS Usb S B SR e i tabpahB
generat i n%j dynam c _pressure by filling a fluid between {he bearing and the
shaft wrush sirepaapf rqtatingt Bisher-capavity wiomrbige feoniing aneiyun gnd 3 ilatiging
menber for judgi ng whet her the di sk-shaped i nformati on recording, medium

t hat i dowercapheidy tegordieg metlim itglitfenenl speedse| This pwder-inelpdes 4 sfatosdiotaror a

hi gher-capacity nedium and a control section for supplying the drive

w ndi nghatfrotate’ vatlatespect v tha satalrwivtea shafnad thé oénter dfi osition ettehiagitivepeed when
a judgnment signal produced by the judging nenber indicates the relatively

| over - GARARIstY e lizbd) a BRAEinYithA iPpraVidve of gk bOthe 3tabiiG@BFotalBlat | ON speed
that is higher than the first rotation speed when the judgnment signal

I ndi Catsﬁﬁpor&sj}ﬁe ChENGE thg%)t%ﬁi at&'yugﬁ*x% H@ésuﬁ% geneilation section for generating dynamic

pressure by filling a fluid between the bearing and the shaft when the shaft is rotated above a
predetermined speed; a judging member for judging whether the disk-shaped information
recording. medium that is attached to the rotor is a relatively lower-capacity mediwum or a
higher-capacity medium; and a control section 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
member indicates 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.

Fig. 1



