;| me3e-J -&A6BT 6>+ *@00002* 1 TITLE OF THE | NVENTI ON DI SK ROTATI NG MOTCR
AND DI SK APPARATUS BACKGROUND OF THE | NVENTI ON The present invention
relates to a disk apparatus 5 for recordi ng/reproducing data to/from a disk

medi um rotating notor for rotating the disk medium As a disk
appara %Wmﬂ @ mm i sk drive apparatus (hereinafter referred to sinply as

" ecordi ng/ reproducing data to/froma magnetic disk is
known HDDs*S88%pri se a spindle notor for supporting and rotating a magnetic
di sk, a head for recording/ reproducing data to/fromthe magnetic disk, a
15 suspension armnmounted with the head at its free end, and a voice coi
notor for radially swi nging theT§UsPefi HEaIlNVEYTAIAY al | y nove the head
over the magnetic disk to a desired track thereon. The spindl e notor
di scl osed i n JPHESHHOTHAPHING MODOKAWP PUBKi BRBPABATNG. 4- 112655, for
exanple, is known as a spindle notor for HDDs. This spindle notor conprises
cylindrical hub that support SAKERGEUND (REG&iE cINNENT QNcyllndrlcaI 25 t he
outer peripheral surface of t: coil provided_outside the magne
substantial ly centerThg P%@%ﬁm%nl%ﬁaﬂE%oﬁrBQFGEGSoﬁozé ﬁ&ﬁk &R@a§a§9§tor

t th th, t T hub_.h
VA - T S e%%-*é%%u%i%%ﬂ S Eoh S i KmReire. gi sk,
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flux medium.

As a disk apparatus, a hard disk drive apparatus
(hereinafter referred to simply as an "HDD") for

10 recording/reproducing data to/from a magnetic disk is
known.

HDDs comprise a spindle motor for supporting and
rotating a magnetic disk, a head for recording/
reproducing data to/from the magnetic disk, a

15 suspensiocn arm mounted with the head at its free end,
and a voice coil motor for radially swinging the
suspension arm to radially move the head over the
magnetic disk to a desired track thereon.

The spindle motor disclosed in Jpn. Pat. Appln.

20 KOKAI Publication No. 4-112655, for example, is known
as a spindle motor for HDDs.

This spindle motor comprises a substantially
cylindrical hub that supports the center of rotation
of a magnetic disk, a cylindrical magnet provided on

25 the outer peripheral surface of the hub, and a stator
coil provided outside the magnet, concentric

therewith, etc. The hub has a substantially

A
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* directed to the magnetic disk. In general, an HDD spindle notor is arranged
such that its hub is rotatably attached to the housing forned of die cast
conductive alum num In the thus 10 constructed conventional spindle notor,
when the magnet attached to the hub rotates, eddy currents occur through
t he housing close to the magnet, thereby reducing the rotational efficiency
of the notor. In addition, to neet the recent demand for 15 downsi zing, a
housing formed of a pressed iron plate khas2often cone to be enpl oyed
i nstead of the al um num housing of insufficient rigidity. However, if such
a housing nade of a magnetic substance is enployed, a new problem may occur

in which a magnegyilentiefieali shi@lexentked heltwneddde vlgnain td agdprki o the
hub, and the housing, thereby also reducing the rotational efficiency of

t he notor. BRI EEnSUnbER¥tOe dlkkl.NVENTI ON The present invention has been
devel oped in light 25 of the above and ains to provide a disk rotating
notor with a | ow rot &hiienahiledss pdiaee Eurlve gk age frmegmedgreetiaix, and
accordingly having a high - 3 rotational efficiency, and a disk

appar at us equi ppétdcuiththhae conmectso tdat msignetthdcaithe sdwdrati mpilo an
aspect of the invention, there is provided a disk rotating notor 5
conprising: a habdsapger tPngurbsessetbef Legtkadeow fomagrditsic fldixum a base
menber supporting the hub such that the hub can rotate: a substantially
cylindrical nagRéfeftrddtrothRempghetdendd®k-ic with the hub; a stator coi

fixed to the base nenber, concentri ith 10 .t he net, and o sing the
magnet with a predet étnmgﬁé’&r@;p ﬁ?e&@getmleaﬁ?f’r% Hi el &F HSached

e orocks SoERRIIEY B s3, 95 SRRYY MBI TR R o1,
base 15 member. ££5,d8SeE Bed 2BQ¥ecohRBctith Ak Y e thus-
10 constructed conventional spindle motor, when the
magnet attached to the hub rotates, eddy currents
occur through the housing close to the magnet, thereby
reducing the rotational efficiency of the motor.
In addition, to meet the recent demand for
15 downsizing, a housing formed of a pressed iron plate
has often come to be employed instead of the aluminum
housing of insufficient rigidity. However, if such a
housing made of a magnetic substance is employed, a
new problem may occur in which a magnetic force is
20 exerted between the magnet, attached to the hub, and
the housing, thereby also reducing the rotational
efficiency of the motor.
BRIEF SUMMARY OF THE INVENTION
The present invention has been developed in light
25 of the above and aims to provide a disk rotating motor
with a low rotational loss due to the leakage of

magnetic flux, and accordingly having a high



the invention is fornmed by attaching the hub to the base nenber so that the
hub can rotate, providing the nagnet concentric with the hub, and providing
the 20 stator coil concentric with the nagnet, with a predeterm ned gap

t herebetween. Further, the shield nenber is attached to the side of the
magnet opposi ng the base nenber, thereby bl ocking the | eakage of magnetic
flux directed fromthe nagnet to the base 25 nenber. As a result, the
rotational |oss of the hub due to the |eakage-of magnetic flux can be
suppressed, and hence the rotational efficiency of the notor can - 4 be
enhanced. According to another aspect of the invention, there is provided a
di sk appar at us @gﬁf' Lng: J di iRdl r J orts
and rotates thef |%§h%gd?gﬁ?bgén§§ﬁl%ggv?dggs%iF%pggﬁggﬁMg¥ﬁg' ree end

t hereof, the heggretng Hsedrto record and/ or reproduce data to and/or from
the di sk mediumwhile the disk nediumis rotating a voice coil notor which
swings the armto thepebytsylisgt @Rkl aliky hadiodldivigmave aH) ddi dteat e
desired track of the disk mediunms and a housi ng whi ch houses the disk

medi um the spiiirentbdny, theeeals prdviHedvai de skoirbtamtiong malterrei n t he
spindl e notor conprises: a hub supporting a center of rotation of the disk
medi um tdhe hubcdmpnisingat abhyblSuppbathed tocehéeloosi mgtad iombstfamti al |y
cylindrical nmagnet fixed to the hub, concentric with the hub; a stator coi
fixed to the hodis$hgredbasengrbasei nembhe sugrerfiagd tbepbsingudie nagnet
with a predetern ned gap therebetween and a shield menber attached to a 20
side of the nagheat the Bibecappsetafetha EYbsitagtiefdyswivaliadsdaadr

bl ocki ng | eakage of nagnetic flug directed fromthe nagnet to the housing.
According to yetadret hetXedpket toe PHB/ i APBREPSRICT Hak8 t&ephyhiidéd a di sk

tati t i Si : .25 hub ti t f t.ati f
(L1110 O SOMBELSLAR, £4£34"H SHBPRLLATARLAET, ShoBbr O LR T
b iall ] i cal i xed - 1e..hub, i ith
oot o 2 vl A0k o ROBELELLAg0LLe mand WAEIP, Concentric

magnet . and opRosiagk R HBENGEpVERBrBoBERLERe! Hhed gaRSekehpiieen; and

a shield nenber” which bl ocks [eakage 5 of magnetic ux ot her than magnetic

flux directed faprathednegngt siget e shat Argaetl . thBeseby epparangy a
rotational efficiency of the hub. Additional objects and advantages of the

invention w | tiee Sledsé anémben, t bredeBiel dt menbwhi bliotRihal Llewkagandfin
part will be obvious fromthe description, or nay be | earned by practice of
the invention. mhegnebjecfiuandindvbadagesmothehmagneéntbotheaipalse real i zed
and obtai ned by neans of the instrunentalities and conbi nations
particulldrly 15n¢@pe¥ed out hereinafter.

As described above, the disk rotating motor of
the invention is formed by attaching the hub to the
base member so that the hub can rotate, providing the
magnet concentric with the hub, and providing the

20 stator coil concentric with the magnet, with a
predetermined gap therebetween. Further, the shield
member is attached to the side of the magnet opposing
the base member, thereby blocking the leakage of
magnetic flux directed from the magnet to the base

25 member. As a result, the rotational loss of the hub
due to the leakage of magnetic flux can be suppressed,

and hence the rotational efficiency of the motor can



BRI'EF DESCRI PTI ON OF THE SEVERAL VI EM6 OF THE DRAW NG The acconpanyi ng
drawi ngs, which are incorporated in and constitute a part of the
specification, illustrate enbodi nents of the invention, and together 20
with the general description given above and the detail ed description of
t he enbodi nents gi ven bel ow, serve to explain the principles of the

invention. FIG 1 is an exploded perspective viewillustrating an HDD
according to the invention; 25 FIG 2 is adsectional viewillustrating a
spindl e notor according to a first enbodi ment enployed in the HDD of FIG
1, and - 6 FIG 3is a sectional viewillustrating a spindle notor
accordi ng to a jsecefigaesdadi nent. DETAI LED DESCRI PTI ON Enbodi nents of the
invention will now be 5 described in detail with reference to the

acconpanyi ng drawi ngeccbt@ing ts anoekplodepeptr sfedhievd nwied iidr,ust rati ng
an HDD (di sk apparatus) according to the invention. 10 As shown, an HDD 1
conprises a sub&mane|3$lgroerdadgaldnshoagpagatu@basmpm&mha@) W|ﬁhskn upper
opening, and a top cover 4. The housing 2 is an alum num die casting
(conductive nmeredjumr anspiodlelmotofnuhhehi suppnbés) antheotepesotbe 4 is
attached 15 to the housing 2 by plural screws 5 with a gasket 3 interposed
t her ebet ieen, tdhbtleyediwsi nynt aemupperidpenrvaghop hradhelsindyethendousi ng

2 houses a nagnetlc di sk 10, a spindle notaor 20 (disk rotating notor) that
supports 20 t hethe%pREi ctle shead Reipfatsefetai SRCCAA ABA4PE, a head 12 for

di d/ d ata tg andior from th t K 10,
Cuspensi on’ arm AP TOUREEREnCE HERRER f%gat%ﬁﬁsdf—‘ﬁggﬁ Su'méw voi e

coi | motor 16 for aﬁféﬁ*&édf 9%n98£g§lﬁ§ rS“%b?Qe é E yhich, .

substantially ra y nove t he“magne

Uhen daa is T seprsad ererodioed eRLEERD LhBstan éa;%gagaaaaﬁlgf 'ﬁmlévlso the

splndle not or ates t etic voi ce C not or

sSW ngs tife SUSP@W@'H@h@f@6l£ dé@ff@QYtPQéktantHG HB%khﬁéél%% ;0B ngd Qe5|red
track (not shown) of the magnetic 5 disk . FIG I's a sectional view

illustrating a isphsihe wimieH B@u@ésaﬂh@ua%krmb@&uhypehacgpﬁﬂuug to a first
enbodi nent of the invention. The spindle notor 20 is nounted in the HDD 1

that has, for exatgte,thewad amdnehecvdiskscoilhmatdrameheredhh 2hB i nches.
The Splnd|e notor 20 has a hub 22 rotatablx
spindle motor comprises: ub supporting a center of
rotation of the disk medium, the hub being rotatably
15 attached to the housing; a substantially cylindrical
magnet fixed to the hub, concentric with the hub; a
stator coil fixed to the housing, concentric with the
magnet, and opposing the magnet with a predetermined
gap therebetween; and a shield member attached to a
20 side of the magnet, the side opposing the housing, the
shield member blocking leakage of magnetic flux
directed from the magnet to the housing.
According to yet another aspect of the invention,
there is provided a disk rotating motor comprising: a
25 hub supporting a center of rotation of a disk medium;

a base member supporting the hub such that the hub can

rotate; a substantially cylindrical magnet fixed to



attached to the bottomplate 2a of the housing 2 (an al um numdi e casting
in this enbodi nent). The hub 22 is arranged such that its rotational axis
22a is 15 inserted inside a ball bearing 21 |ocated inside a cylindrical
portion 2b that is formed integrally with and projecting fromthe bottom
plate 2a. A substantially annular flange 22b is forned integrally wth the
outer peripheral portion of the 20 hub 22 close to the bottom plate 2a. The
fl ange 22b holds two magnetic di sks 10a-an8 16b. Specifically, the hub 22
is inserted in a circular hole forned in a central portion (i.e., around
the axis of rotation) of the magnetic disk 10a, 25 such that the disk 10a
i s engaged w t hthBehlibangenz2aht rSubsadienitey hubdre ptdtertamanet i cf ek 10Db
is nmounted on the hub with a cylindrical spacer interposed _ g _

t her ebet ween. Atsubbeabtisal mpmbierd ulcancelndmp lwbttdh diite mp@deti,s gldiced on
t he upper magnetic disk 10b, and is positioned there using a tool (not
shown). After thapesangcitbe Régnies sdritdwed pnede tdmmiced eraf 5 the

resul tant structure. The spring force of the clanp plate spring 24 fixes
the magnetic di §RsrebaturenioBndoat wdiedls rEmbg o Whidy iddckmgirakam® i s
attached to the inner periphery of the hub 22, concentric therewith. An 10
annul ar y®ke 260fshrERrgtisndery PEher db8ad magnate 9 dwerx i

et dsa
(counter surfac of ' {he magnet 25 opposi t he hottom plate 2a. The yoke
Gt Tormmd of EhoRabha: FECHEOEP. (OB LA b Gy HRRLEDY, g
stainless steel _plate,or _a.per.pall.oy plate,.15.etc., which has a size that
can cover at |e8sf® ﬁglgﬁﬁﬁrgfggﬁéﬁ%§ rpgﬁghfﬁgn%ﬁ'the magnet 25. In this

structure, the yoke I:S 5 et ). ﬁ%,]n% 9¥g¥ ace 25a of the
magnet 25. The yoke %‘gdflﬁr%?‘%gn;olbﬁ?églso%%dtjhe Iéea a%e 0 f?r%ggéneti c flux 20
directed from t hgyERYABhL ¢2180bEhEROELIPDIiR & 1A .4k BRENGE ilin
reliability of fixing, the yoke 26 may be adhered to the | ower surface 25a

of the nmagnet 2%o1usvBy andadhepayre. whlit dedlorAidus?& g Rivyi ded on the
outer 25 periphery of the cylindrical portion 2b of the housing 2. In other

wor ds, the statdeseeibt28nisopr maydeed ilesirded by mageatiddb.oftateentric
therewth, with a g _
invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly
15 pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
20 with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.
FIG. 1 is an exXploded perspective view
illustrating an HDD according to the invention;
25 FIG. 2 is a sectional view illustrating a spindle

motor according to a first embodiment employed in the

HDD of FIG. 1; and



predeterm ned gap therebetween. The stator coil 28 is fornmed of four

st acked magnetic plates wound with a coil, and is fixed to the housing 2.
In this structure, when a controlled current is 5 passed through the stator
coil 28, a magnetic circuit is forned between the coil 28 and nmagnet 25,
whereby the hub 22 is rotated together with the nagnet 25. At this tine,
the yoke 26 of the spindle notor 20 of the enbodi nent bl ocks the | eakage of
magnetic flux 10 directed fromthe magnet @5 +0 the bottomplate 2a. As a
result, the occurrence of eddy currents through the bottom plate 2a can be
prevent ed, thereby suppressing the reduction of the rotational efficiency
of the spindle notorpgge Boikhg eddyieHanertiew 131hlsEratinyg & sesidral
viewillustrating a spindle notor 30 of an inner rotor type according to a
second enbodi mamdtod Natber&phfdte sokecoRl, edbbaemehe ,magnet 25 is | ocated
inside the stator coil 28, the entire notor size can be reduced as conpared
to the spindle 20 notor 20 of thBETRIZEDeDESEIRIPTIIONACcOrdi ngly, the
spindle notor 30 is mounted in, for exanple, a relatively small HDD 1

desi gned for a di sk Bnhediments ¢f8thachevenThenspiidd! momoter 30 conpri ses
substantially the sane el enents as the spindle notor 25 20 of the first
enbodi nerft . Thedederibeduith @ebabhtWihheraéaserEebfocbheegeRiivAgYLaler ence
nuneral s, and no detail ed description is given thereof. - 10 The spindle
notor 30 has a WA'IPIFotatably attached to the bottom plate 2a of a
housing 2 (made of iron in this enbogigegtg. The hyb 22 .is arranged such
that its rotational 2%Fs 2245i 80 RERLPEG REFGRCS TS VEaVil®eari ng 21 | ocat ed
inside a cylindrjgcal, portion_2b at .is, formed integrally with _an

br'of ect 1ng 1 o HES SRREN prarBPBa (ahdic, AEPERe FHFTy =BRREALRSr Endbeozb i s
formed integral ﬁ%g%{{bﬁhe outer peripheral portion of the 10 hub 22. The
flange 22b hol ds a nagnhetic disk 10. Specifically, the hub 22 is inserted

in a cingular hole fREneHoiA, aafebbak QgﬁlPirQ@.e%f al BeLERGRARLIG 1dj sk 10,
such that the disk 10 is engaged wth the Tlange 22b. A substantially

circular clanp plét&n§RIaAGh3dsihgi 3 phasednenbkhe wagRehnCugdipsk 10, and is
positioned there using a tool (not shown). After that, a screw 24a is
screwed into thepeehthes ahdthetopsabtant 4str@bkuheusTheg gpdisngnf orce of the
clanp plate spring 24 fixes the magnetic disk 10 to the hub 22. 20 A
cylindrical magmmPsunsdietaghbingo (cbrdugtévepneinpke)yoosf anhéribnb 22,
concentric therewith, below the flange 22b. An annul ar yoke 26 (shield
menber) is attaehelbet onageet bGereBbeface 7Ba teBuRPERTLsdr f&cafterhede

magnet 25 opposing the bottomplate 2a. The yoke 25 26 is forned of a
magnet i ¢ trenberthahhighaus+ne £ nay Eéﬂr€6v§F¥§Wsléa¥9tPhé 8REKEE Powver

f f th . hi , the.yok ' -
magnet i cal |y hel ILETRES) GerBarasn: HEHSEHER e EAHEL B58” hhe oo 26

functions to bl f netic flux directed fromthe magnet 25
to the botton15%5%n£€§.$§a§?geh8u55§gﬂ

at e stator 28 is provided outside the magnet

25, concentric therewhthpoWstiRgazphedetsr Al RadngaB ¢t Rekgbatovegn. The stator
coil 28 is fixed to the housing 2. In this structure, when a controlled

current is passggitndrougbtéhe2st a0EkCoObta8ngamdoRgBBEIC s@bboltitl i S
formed between the coil 28 and magnet 25, whereby the hub 22 1s rotated
t oget herzom t h t tiee nagued £ 5. dAskde8csobeHaabbiie, dinkt banspohdite, mat or 30 of
this enbodi nent, the | eakage of nmagnetic flux directed
head 12 for recording and/or reproducing data to
and/or from the magnetic disk 10, a suspension arm 14
mounted with the head 12 at its free end, and a voice
coil motor 16 for radially swinging the suspension arm
25 14 to substantially radially move the head 12 over the
magnetic disk 10, etc.

When data is recorded/reproduced on/from the



15 fromthe magnet 25 to the bottomplate 2a is bl ocked by the yoke 26,
whi ch prevents a magnetic force fromacting upon the bottom plate 2a nade
of iron. As a result, the occurrence of a resistance against rotation due
to the magnetic force can be avoided, and 20 hence the rotational
efficiency of the spindle notor 30 is enhanced. Additional advantages and
nodi fications will readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is-no? |l¢#mted to 25 the specific
details and representative enbodi nents shown and descri bed herein.
Accordingly, various nodifications may be made without departing fromthe

- 12 spirit orpggreeief dibe g@nercﬁte ispY @dlliev iot@RCORt ratAfd natk by the
appended cl ai ns anhd their equival ents. For exanple, although in the

above- descri bedngghedigeatisk tLbe hall theakionge2tois weadrt q 6Wwdalds 5 the
hub 22 so that the hub can rotate, a dynam c pressure fluid bearing may be

used instead ofthbeshapbknbeani Bgm 14; 1tBerdBAT pbSiCLANNESG Ithe head disk
rotating notor conprising: a hub supporting a center of rotation of a disk
medium 5 a basennentiesisegportcikg (hbé bhowalcl ft tthte tagnmitiacan rotate; a
substantially cylindrical magnet fixed to the hub, concentric wth the hub;
a stator Toil fidked 16.t he base nenber, 10 concentric with the nagnet, and
opposi ng the magnet with a predeternlned gap therebetween; and a shield
menber attached to aF3GdeZ2ofist he seedAenal desi dd IWdasatiqd e sRiswlitenber
t he shield nmenber blockln% | eakage of magnetic flux directed fromthe 15
magnet to the bBSECHeABePI 20 AUFREK FPEPA: itNEemBCsP A dinG tho-tditai m 1,

According to o STRPAINGRE: 8Pt PRe BYEB HERDer THE SPCOTIS: ATEabar
mounted in the HDD 1 that has, for example, two
10 magnetic disks with a diameter of 2.5 inches.

The spindle motor 20 has a hub 22 rotatably
attached to the bottom plate 2a of the housing 2 (an
aluminum die casting in this embodiment). The hub 22
is arranged such that its rotational axis 22a is

15 inserted inside a ball bearing 21 located inside a
cylindrical portion 2b that is formed integrally with
and projecting from the bottom plate 2a.

A substantially annular flange 22b is formed
integrally with the outer peripheral portion of the

20 hub 22 close to the bottom plate 2a. The flange 22b
holds two magnetic disks 10a and 10b.

Specifically, the hub 22 is inserted in a
circular hole formed in a central portion (i.e.,
around the axis of rotation) of the magnetic disk 10a,

25 such that the disk 10a is engaged with the flange 22b.
Subsequently, the other magnetic disk 10b is mounted

on the hub with a cylindrical spacer interposed



20 4. A disk rotating notor according to claim1, wherein the shield nenber
has a size which covers a counter surface of the magnet opposing the base
menber. 5. A disk apparatus conprising: 25 a disk medium a spindle notor
whi ch supports and rotates the di sk medi um - 14 an armprovided with a
head at a free end thereof, the head being used to record and/or reproduce
data to and/or fromthe disk nediumwhile the disk nediumis rotating; 5 a
voi ce coil nmotor which swings the armto thereby substantially radially
nove the head to a desired track of the disk nmediuns and a housi ng which
houses the di sk nmedium the spindle notor, the armand the voice coi

motor, 10 wherefRef&8eEREBH| € ADEGHsEQARI IRy cArbub a3URRRKL R s cCENter of
rotation of the disk medium the hub being rotatably attached to the

housi ng a SUbSt@@iiﬁé'¥4C¥£|?Qét§@|oﬁaﬁﬂétuﬁpé@dmh@nbhﬁclai@%bﬂ0%9“C9ntr'C
with the hubs a stator coil fixed to the housing, concentric with the
magnet, and oppf€sdnystpesagosédwihbra peedet ar koped (gap shewabet ween; and
a shield nmenber attached to a side of the magnet, 20 the side opposing the
housi ng, the shifternenbey dl sckewng2lieakagecotwedghetioc thleuxeditrecbdd from
the magnet to the housing. 6. A disk apparatus according to claimb5,
wher ei n the houthagrésubtamgnetiechenber. TR FprrAndi kragpafatthe accor di ng
to claimb5, wherein the housing is a conductive nmenber. 8. A disk apparatus
according to clelams, plateisprivagréfnfinesshhel nagoptéc Hasks di02eannl ch
covers a counter surface of the nmagnet opposing the housing. 9. A disk
rotating notor £ORpEPsFRg: haPnhéd- supporting a center of rotation of a disk

5 nedi um a base nenber s rting the hub_such that the hub .can rotate a
substantial 'y cyIind@iE&EQﬁaﬁhEPQfWigaegozghéshﬁﬁia 3ﬁ9e&ﬂwt SWilfReFhe hubs

B ot o Rk gk PP T psBERRBILI LU e dgonet . and

10 annular yoke 26 (shield member) is attached to the
lower surface 25a (counter surface) of the magnet 25
opposing the bottom plate 2a. The yoke 26 is formed
of a maghetic member, such as an iron plate, a
magnetic stainless steel plate or a permalloy plate,

15 etc., which has a size that can cover at least the
entire lower surface 25a of the magnet 25. 1In this
structure, the yoke 26 is magnetically held by the
lower surface 25a of the magnet 25. The yoke 26
functions to block the leakage of magnetic flux

20 directed from the magnet 25 to the bottom plate 2a.
To enhance the reliability of fixing, the yoke 26 may
be adhered to the lower surface 25a of the magnet 25,
using an adhesive.

A stator coil 28 is provided on the outer
25 periphery of the cylindrical portion 2b of the housing

2. In other words, the stator coil 28 is provided

inside the magnet 25, concentric therewith, with a



a shield nmenmber which bl ocks | eakage of nmagnetic flux other than magnetic
flux directed fromthe nagnet 15 to the stator coil, thereby enhancing a
rotational efficiency of the hub. 10. A disk rotating notor according to
claim9, wherein the shield nmenber is provided at a |ocation at which the
shi el d menber can bl ock | eakage of 20 magnetic flux directed fromthe
magnet to the base nenber. 11. A disk rotating notor according to claim10,
wherein the base nenber is a magnetic nmenber)-12. A disk rotating notor
according to claim10, 25 wherein the base nenber is a conductive nenber.
13. A disk rotating notor according to claim 10, wherein the shield nenber

has a size whi Cﬁr@@a@éﬁm@ned1§a§0uﬁéeébéuwte@ﬁe ofrhieh@ tER@RetleANPeR NG t he
base member. .Au ,.A .AF. A A9% A . A3. AF. A3. A&% A&% A+. A . Asr. A{. A

ae5' N | "=#$- . | 2kusnéd_&kcapaal saherbaaheghealieapgalea] %]u@@] galtealacal ca] caj
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca'2 oIn%Z( S
]1k|wwnhcAY]ca]@@ipa]gﬁ@Cﬁécﬁlgaﬁcabcaheahoabdabca]ca]ca]ca]ca]ca]ca]ca]ca]
calcalca]calcalcalcalca]c:alc:a]calca!l | |
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lll(|)|4J%xsn|dp€§$%@]bh1@@$ba}ba]éﬁ?éarcépéé]@ﬁ}ca]m&p@@F@&]@&F@@Pﬁa]ca]ca
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the bottom plate 2a can be prevented, thereby

suppressing the reduction of the rotational efficiency

of the spindle motor due to the eddy currents.

15 FIG. 3 is a sectional view illustrating a spindle
motor 30 of an inner rotor type according to a second
embodiment. In the spindle motor 30, since the magnet
25 1s located inside the stator coil 28, the entire
motor size can be reduced as compared to the spindle

20 motor 20 of the first embodiment. Accordingly, the
spindle motor 30 is mounted in, for example, a
relatively small HDD 1 designed for a disk diameter
of 1.8 inches. The spindle motor 30 comprises
substantially the same elements as the spindle motor

25 20 of the first embodiment. Therefore, such elements

are denoted by corresponding reference numerals, and

no detailed description is given thereof.
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The spindle motor 30 has a hub 22 rotatably
attached to the bottom plate 2a of a housing 2 (made
of iron in this embodiment). The hub 22 is arranged
such that its rotational axis 22a is inserted inside a
5 ball bearing 21 located inside a cylindrical portion
2b that is formed integrally with and projecting from
the bottom plate 2a.
A substantially annular flange 22b is formed
integrally with the outer peripheral portion of the

10 hub 22. The flange 22b holds a magnetic disk 10.
Specifically, the hub 22 is inserted in a circular
hole formed in a central portion of the magnetic disk
10, such that the disk 10 is engaged with the flange
22b. A substantially circular clamp plate spring 24

15 is placed on the magnetic disk 10, and is positioned
there using a tool (not shown). After that, a screw
24a is screwed into the center of the resultant
structure. The spring force of the clamp plate spring
24 fixes the magnetic disk 10 to the hub 22.

20 A cylindrical magnet 25 is attached to the outer
periphery of the hub 22, concentric therewith, below
the flange 22b. An annular yoke 26 (shield member) is
attached to the lower surface 25a (counfer surface) of
the magnet 25 opposing the bottom plate 2a. The yoke

25 26 is formed of a magnetic member having a size that

can cover at least the entire lower surface 25a of

the magnet 25. 1In this structure, the yoke 26 is
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magnetically held by the lower surface 25a of the
magnet 25. The yoke 26 functions to block the leakage
of magnetic flux directed from the magnet 25 to the
bottom plate 2a.

A stator coil 28 is provided outside the magnet
25, concentric therewith, with a predetermined gap
therebetween. The stator coil 28 is fixed to the
housing 2. 1In this structure, when a controlled
current is passed through the stator coil 28, a
magnetic circuit is formed between the coil 28 and
magnet 25, whereby the hub 22 is rotated together with
the magnet 25.

As described above, in the spindle motor 30 of
this embodiment, the leakage of magnetic flux directed
from the magnet 25 to the bottom plate 2a is blocked
by the yoke 26, which prevents a magnetic force from
acting upon the bottom plate 2a made of iron. As a
result, the occurrence of a resistance against
rotation due to the magnetic force can be avoided, and
hence the rotational efficiency of the spindle motor
30 is enhanced.

Additional advantages and modifications will

- readily occur to those skilled in the art. Therefore,

the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various

modifications may be made without departing from the
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For example, although in the above-described
embodiments, the ball bearing 21 is used to support
5 the hub 22 so that the hub can rotate, a dynamic
pressure fluid bearing may be used instead of the ball

bearing.
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WHAT IS CLAIMED IS:

1. A disk rotating motor comprising:

a hub supporting a center of rotation of a disk
medium;

5 a base member supporting the hub such that the

hub can rotate;

a substantially cylindrical magnet fixed to the
hub, concentric with the hub;

a stator coil fixed to the base member,

10 concentric with the magnet, and opposing the magnet

with a predetermined gap therebetween; and

a shield member attached to a side of the magnet,
the side opposing the base member, the shield member
blocking leakage of magnetic flux directed from the

15 magnet to the base member.

2. A disk rotating motor according to claim 1,
wherein the base member is a magnetic member.

3. A disk rotating motor according to claim 1,
wherein the base member is a conductive member.

20 4. A disk rotating motor according to claim 1,
wherein the shield member has a size which covers a
counter surface of the magnet opposing the base
member.

5. A disk apparatus comprising:

25 a disk medium;

a spindle motor which supports and rotates the

disk medium;
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thereof, the head being used to record and/or
reproduce data to and/or from the disk medium while
the disk medium is rotating;

5 a voice coil motor which swings the arm to
thereby substantially radially move the head to a
desired track of the disk medium; and

a housing which houses the disk medium, the
spindle motor, the arm and the voice coil motor,

10 wherein the spindle motor comprises:

a hub supporting a center of rotation of the disk
medium, the hub being rotatably attached to the
housing;

a substantially cylindrical magnet fixed to the

15 hub, concentric with the hub;

a stator coil fixed to the housing, concentric
with the magnet, and opposing the magnet with a
predetermined gap therebetween; and

a shield member attached to a side of the magnet,

20 the side opposing the housing, the shield member
blocking leakage of magnetic flux directed from the
magnet to the housing.

6. A disk apparatus according to claim 5,
wherein the housing is a magnetic member.

25 7. A disk apparatus according to claim 5,
wherein the housing is a conductive member.

8. A disk apparatus according to claim 5,
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has a size which covers a
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counter surface of the magnet opposing the housing.

9. A disk rotating motor comprising:

a hub supporting a center of rotation of a disk
medium;

a base member supporting the hub such that the
hub can rotate;

a substantially cylindrical magnet fixed to the
hub, concentric with the hub;

a stator coil fixed to the base member,
concentric with the magnet, and opposing the magnet
with a predetermined gap therebetween; and

a shield member which blocks leakage of magnetic
flux other than magnetic flux directed from the magnet
to the stator coil, thereby enhancing a rotational
efficiency of the hub.

10. A disk rotating motor according to claim 9,
wherein the shield member is provided at a location
at which the shield member can block leakage of
magnetic flux directed from the magnet to the base
member.

11. A disk rotating motor according to claim 10,
wherein the base member is a magnetic member.

12. A disk rotating motor according to claim 10,
wherein the base member is a conductive member.

13. A disk rotating motor according to claim 10,

wherein the shield member has a size which covers a
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