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BACKGROUND OF THE | NVENTI ON [0001] . Field of the Inventi

invention relates to inprovenents on notors, and nore particularly, to a
notor provided with a flexible circuit board having land portions that are
electrically connected to the termnal %?rtlons of stator coils extending

from the notor. [OMORI%RQYHEEN‘WTH LEXIBAE GIREVET BOARRS t nenber and

a bearing r&?@ ﬁﬁ;ﬁ ed by each other using a base frane
to which a%a B COre s axe . N&\?Bﬁ) coil is wound around each of a
plurality ¢d003htient poI e sections of the stator core. The term nal
portion of I's, for exanple, soldered to a |land portion

f.at cQi |
| ocat ed ﬁ&éﬁgﬁ B%‘H flexible circuit board. The flexible circuit

board is provipged %stelm- ajnvehiibR J rélatds e td ﬁﬂplrdvs:naﬁfsartﬁ:eoknmrextsmd 1Rbie
radially fromthe sol dered | and _portion prot.r §pe fLomthe tor

[00031 | rpanticalaxly b adnekes previged, withga ﬂ@mb ¢ eipih &pansdopayigs lard pREFAnSat or
il o1, ;
. % Ougglee& RaNg 465 RoRed B A8 VEImih B Al nk BRGaM Bilk BxreRlbRSm! T O

t he not or penetrat es the base franme 2. An |nsul at or
menber (anthensetibati ng paper) 4 is provided on an inside surface (the upper
surface of ggﬂm)w) of the base franme The insulator nenber 4 includes a
hol e for [8 dating the lead wire la. Lead wire 1is also passes through
the hol e oReldted Arsul at or menber 4 and the hole 3 of the base frame 2. A
flexible circyit_board 5 for_si aI tr nsm n i s provided on the t5|de
surface (the d@?&a%em%ﬁ?ﬁ aBes ?8)a g O‘Pf@”d’a“}s)én?’?%aﬁe Terarg

circuit b(}ﬁrquort’édw\ldibh otibropeig a@a&ﬂfrhmrto@vfrhﬁ:h& diatoR cdre ish@zddn@estaﬁdﬂ f ace
in Fig The tends out.side fromt m)tor
by br ot r udPHG® FEPBAGROw SAEh o R oL R RBRle SAFIonE Of Fisriaras re

board 5 am@rﬁlhﬁal%sﬁoﬁ EPR statof 26il B SY exainBsle] éwdér@&@o Wﬂah@ poseidi E@éﬂ'elic all'y
connected to the printed circuit board by sol ‘der i ng. e feeding lead wire

la to | ancdPrpdshessishepedBaxible civonit heard. Bhig flgable ciusuitt osvﬂats@pnsm ed with a

wiring pattern and is arranged to extend out radially from the soldered land portion

and protrude from the motor.

[0003]
" Iman exa:ﬁple shown in Fig. 18, the terminal portion of the stator coil 1, which
is, for example, a power feeding lead wire 1a, extends from the motor through a hole
3 which penetrates the base frame 2. An insulator member (an insulating paper) 4 is
provided on an inside surface (the upper surface of Fig. 18) of the base frame 2. The
insulatox member 4 includes a hole for accommodating the lead wire la. Lead wire
1a also passes through the hole of the insulator member 4 and the hole 3 of the base
frame 2. A flexible circuit board 5 for signal transmission is provided on the outside
surface (the underside surface of Fig. 18) of the base frame 2. Flexible circuit board
5 covers an opening portion of the hole 3 (the under surface in Fig. 18). The power
feeding lead wire 1a extends outside from the motor by protruding through holes

* which are provided in the flexible circuit board 5 and the base frame 2. The power
feedmg lead wire 1a is electrically connecr,ed to the printed circuit board by soldering

the feeding lead wire 1a to land portion 6 located on the flexible circuit board 5.
[o004] |

Motors configured in the manner, wherein the lead wire 1a is soldered to land

portion 6 of the ﬂeﬁble circuit board 5, cannot be manufactured such that the
1



[ 00041 Mbtors configured in the manner, wherein the lead wire la is
soldered to land portion 6 of the flexible circuit board 5, cannot be
manuf actured such that the 1 thickness of the notor thin. For exanple,
with a notor having a thickness along an axial direction of 4mm or |ess,

t he thickness, rati f sol deri the feed Jlead wire tp the Jand portion
i ncreases & ??Pér“gﬁ%l"% %ﬁ%%c%xwiw&ﬂmi%ﬂﬁ%i’évmﬂ d@?ﬁsﬁ Ong#A or
even when bhaldeRetd bE4MSEEr lads Ohd TckResk 2RI I 'soldbhRig 3Bk dedERaliRi K RESS
of the lead wire of size O.Immusually increase the size of the wire to

about 0. 5mifhe lamibpertipncincragsgessransiderably with nesperintp prsr thicknass of Whe eatiné nal

ti f t ) lyexi . CJ ' t
por {1 O skl A Pho Bl 1o By Bty B B B P SLERLERE" |
sol ve t hi s the tdsidevwire aiftsizep.3 mna neubite nareate the sidesdl thet Wiretthi abione O5mfh. t he

sol déred | LtLon,6. by .cutti out_. ht .of the base frame 2 so. to
put the s@ﬂgléér%gr&' P?fnec}g%%}lﬁ?ll“ 16 9%9% Eﬁ"i‘*ﬁ&”ﬁ‘é‘ﬁf%‘?ﬂ“&y" ff“g? ﬁ*ﬂﬁﬁf %Pf
openi ng poshddhe dlexitie cireuit hoayb b drages adargf problns eihdar edidgetddradatd it 6
so as to pg#j he sgbcéieered | and portion 6 in the opening portion. Since the
t hi ckness chfe%sl?- PPUe 2 is often thin to make the notor thinner,
however, tHeggsjsol utions are inadequate because the thin base franme 2

provided with the_cutting _part or openi n%fport ion lacks rigidity. 00061
Al ter nat i vel y, Toosokes this problems, ateapishave heep resdestocabspyl: the thigkness of she

i ncl udes agolABed 19333%099615 60y a&ﬁngg{ouginghn&&hh %ge fdife Pzego”;QFJaﬁtﬁgéﬁé on

is formed extending “fromthe main-t ortion and bent Iin a's

di recti on $@deneddand powiions e ahe guttingcpart ioe byfbiming fyoppening toven 6t the
stator Cor gménoRiins=C Il \ : L0 I, ggﬁg on
each of the te?%ﬂkrl\iéﬂg %g?ﬁ}o%%%e\%%\gg%&?ﬁ&f% gasgt%%g% Plg tﬁ%%@%&%&%&é above,
both si de pextionodin dhe oneing goriiom| Speettherthickeessnofahedbasetframadd phéfoeri ng

salient po ct .0 r Jvely so that the termnal portio oes .not
rove. up | RS S e REABE funtes, ke e ipiEle W maiiiints Pectios H bot
side sect thinbasé flantelpyosidpiiiwith tige @ating phrtadl opesingtpodtion lathy gigidibe

bendi ng Stﬁ{’& f the termnal portion is extrenely unstable in this .
example. F rmore, when the termnal portions are disengaged fromthe

salient pol e Ydtdrhafitely!dendtérd ROVde@ Witha exikle Rikcaiti Ward ith&CircAidedd

conme into cont c& with other netal parts, which my | |
main body portion and terminal portions. The terminal portion is formed extending

from the main body portion and bent in a slanted direction towards a slot space
between the salient pole sections of a stator core. A coil end portion is soldered to a
land portion provided on each of the terminal portions. However, in this structure
described above, both side sections of each terminal portion are engaged with
neighboring salient pole sections respectively so that the terminal portion does not
move up in the slot space only by way of the elastic engagement of its both side
sections with the neighboring salient pole sections. Thus, the bending state of the
terminal portion is extremely unstable in this example. Furthermore, when the
terminal portions are disengaged from the salient pole sections, the land portion
move in an axial direction and come into contact with other metal parts, which may
result in a short-circuit. '
[0007]

Thus, there exists a need to provide a motor that is configured in a simple and
thinner construction with high reliability, wherein the soldering section in a land

portion of a flexible circuit board is held in an extremely stable condition.
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result in a short-circuit. [00073 Thus, there exists a need to provide a
notor that is configured in a sinple and thinner construction with high
reliability, wherein the soldering section in a land portion of a flexible
circuit board is held in an extrenely stable condition. 2 [00081 SUMVARY
OF THE | NVENGOSIN | n according with one enbodi nent of the present invention,

a notor ingl ted to a base frane and includes -

sal i ent po|®§§@@§@§%£ﬁ%§'&% dially fromthe stator core and each of
the plurality of sal i£Rkcd@ing wiRdrle¥iehddmPAOY HR0pMséM Hv@hAbn CRIdhdtorvouUNd
around each of the salient pole sections. The notor also includes a

sheet - shapérclndesxa istasor icensumpuntedrte & hate frameaend indldes spdient poledsecpionrt i on
provi ded w ' | f t ] - ROrd | t he
O ator cor FEndRl Rk s s RGP GRFURR' ool e SeMRAGOM Ll Hele

t he fl exi blsectiomisrig prdvidesawithissatpr catlsdecind soued aath of et satidnhgolp aettianss
ext endi ng tween the. salient pole s gns,. the land,poftion is,formed on
onch of | hdBetiapy peg indRtae R EbeRE FEansA eniHlE bt pr R IbRE RS Adiehbis IR <
begt byht h ]gboﬂj;] 96Ttiﬂlfpf$‘id@_dbﬁiﬂﬂ l?ﬁu %bﬂiblnb&b ﬁﬂzic]méﬁﬂz efithieoteirhifindli poreio ﬂe@bﬁr .
and each of_the lang portions, of the stic.extending portions i she
agai nst t h&hs ptater Q?gﬁg%?lewcflﬁéc%n&?@ cﬁ%ﬂ@%beﬁl%m{@ m%é?{b‘?f?%?ﬂ%' 9]
According thRcei SRR a8 pretde @ with 1S 8Rbn AR ePirkdfs etdrdin®d Yetwéetdh the
assisting for bending_ of the_elastic extending portiop.is gﬁqw ded jin a

connect i ng spBFRt Brle ssefionse he dand pestian ¥ femmad ad5eqhort i elasec etending i c
extending RRFRAN clhhif: e;&éx%h%&z&g&g Ykt (RO texdilb fnath B8P B eRhe  NE
el astic extendi ng portion I's ea an proddctivity of the nptor iIs

i mproved. pEowodd tortheoixtidngenben nad eativ of therland portimnsmidhe glastiseatandieg an
2T and por POEpds bl ARG En Rupd Reditet B Prd ot bRl AREBlndig! Y ©1
attai ned. Mooadll I n additi on, according to one enbodi nent of the present '
vention. A ¢t TRINes o bRl a8 the hesdol Bhlnufn BUIR Yofidh bEAGHAS"
for bending of the elastic extending portion is provided in a connecting portion
between the flexible main body portion and tﬁe elastic extending portion of the
flexible cixcuit board. Thus, the bending of the elastic extending portion is easy and
productivity of the motor is improved.
[0010]

According to one embodiment of the present invention, an insulation member is
provided on the suxface of the fixed member to which a land portion is pushed. Thus,
electric reliability of the motor is attained.

[0011]

In addition, according to one embodiment of the present invention, a rotor
magnet is attached to a rotor, a magnetic attraction member is provided on the base
frame such that the rotor magmet can be attracted in an axial direction for
regulating a thrust positioh of the rotor, and the flexible main body portion of the
ﬂexit;le circuit board is retained to the base frame by the magnetic attraction
member. Thus, extra fixing members for the ﬂex-ilz;le circuit board are unnecessary, a
satisfactory fixed state is obtained with low cost, and the construction of the motor is
simplified.

[0012]



frame such that the rotor magnet can be attracted in an axial direction for
regulating a thrust position of the rotor, and the flexible main body
portion of the flexible circuit board is retained to the base frane by the
magnetic attraction nenber: Thus, extra fixing nmenbers for the flexible
circuit board ?,re unnece argq] a ;Eslﬁté_sfact %eflxed state is obtained with
low cost, and tHETREHRLS ORf} CTRRCTRSRS © PI&SERY| IWERHoN, d §isle gyoove
Further, acgos@iia8dtia ﬂ{éenﬂé’ﬁgﬁé RRheitn GhHRECRCHe bR sud Yhirdthe
groove |S£@gw ded in the magnetlc attraction nenber or the base frane
such that tiigxible|mesinpbadynpareion of phe Sleribim cisguit beand et bt eawly deawn bonand can
be easily t t

circuit bogg %Vgég%]lﬁg/%?ghs poselglg{iil1 tﬂﬁs'o{hﬁ ﬁ@?ﬁgtec%ﬁlg?\}g:%\ngﬁ bgadsagp‘%h‘g)&mlg
preci si on. mm&}egmbmmfbm dndagrawsmne enbodi ment of the present

I nvention, Ede groove is provided in the fixing nenber of the stator
core or the frame such that the flexible main body portion of the
flexible ci rcuMsobaeafoddmgrtohﬂxeemﬁixddﬁndmauhtHeoms&& inbvEetiont6 'gdﬂeoézowbem

not or. 10014] _Also, .ac enbodi nrent o resent
the positi d?f] &F‘NE‘HB "h&r %ﬁéerf? & §1atog eOkR °H‘i£ &?B’E% WSP%Q#% eb| e
circuit boaﬂéinlblﬁ rﬁ‘&zh%}ﬂ?q:o!rﬁoﬁ of Sid AR BRhitoadd Eﬁ&‘bb%s@ﬁfﬂrn the lr(ﬁnge

of the scanning zone for 'the head and the head actuator nsequent t he
hei ght di mekgiogtsidg of the tgtphe devi ce may not be increased. Al so, accor di ng
to one embogigygpt of the present inention, a plate is attached to the base
frame and the | and portions of the elastic extending portions are firmy
hel d agai nst tAlopheeoeding de enel egrbodinensaof ¢he prasent Gveption.cepositiomef the

advant agesnafawgﬁgfow&s&t {r8eYie dhe B E&rﬁx@tﬂefﬁﬂ@c}zgﬁtfb% Q&ﬂ&% h{sd

descriptio n conjunction w acconpanyli n ngs
i1l ustrat es:;rclg;nfmymal directiomexeppt/tdeirange dithiencesning zene)&:huheriteaddn&tﬂhe

present in 1.0 R P WNGS

| ongi t udi nd gge%c?ll‘%t ‘eg?ﬂ-sgﬁé%yyﬁeﬁogﬁ}% 8?%9’13? c@?ﬁfe % fgh e
i nventi on tihedeael. aﬂpda | ftoiding toWnereibydie M6 the Plestht \ifedtild))a phitg. is2
shows a pl aar};l(:aac &) ltg r% e %age ya%lvc\e/ g!id E:l:l;]eelarr%t ggrngﬂg \gp tll'xen eﬁllsgi: e}nﬁending portions

are firmly held against the plate instead of the base frame. Other features and

advantages of the invention will be apparent from the following detailed description,
taken in conjunction with the accompanying drawings that illustrates, by way of

example, various features of embodiments of the present invention.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 shows a longitudinal section explanatory view of an embodiment of the
present invention that is applied to a motor for a hard disk drive (HDD).
Fig. 2 shows a plane explanatory view of the motor shown in Fig. 1. .
Fig. 3 shows a plane explanatory view that illustrates a coil-wound stator core
—_ assembly utilized in the motor shown in Fig. 1.
Iig. 4 shows a longitudinal section explanatory view of the coil-wound stator
| core assembly shown in Fig. 3.
Fig. 5 shows a plane explanatory view that illustrates a flexible eircuit board
(FPC) utilized in- the motor shown in Fig. 1.
Fig. 6 shows a plane explanatory view which i]iustrates a combination of the

coil-wound stator core assembly in Fig. 3 and the flexible circuit board (FPC) in Fig.
) 4



Fig. 3 shows a plane explanatory view that illustrates a coil-wound stator
core assenbly utilized in the notor shown in Fig. 1. Fig. 4 shows a

| ongi tudi nal section explanatory view of. the coil-wund stator core
assenbly shown in Fig. 3. Fig. 5 shows a plane expl anatory view t hat
iIIustrate§ a flexible circuit board (FPC) utilized in. the notor shown in
Fig. 1. Fig. 6 shows a plane explanatory view which illustrates a

conbi nati on offig.h® shaeis anOeladeaio hsspdtdy ageRntlat illustiages 3 pRstetNdor

flexible circuit board,(FPC), in Fig. 4 5 _Fi 7 shows an expl an

ascerbl y VREHRTRE o PP BORER SSaiar 5Pis:esseimbly ai i BFRipE AECEh Poath L)

stator corgRasEMPkYe 8dd bhberhiexi bl e circuit board (FPC) shown in Fig. 6
8

to a base frame Fig. shows a pl ane explanatory view that illustrates the
not or shown i Figifghows 5 plane pxplanateryviewr that Dhistentes he(pappphowndn Fig.ils a

| ongi t udi na|, ] A : Aew of the hard disk drive (HDD) in Fig.
8 Fig. 10%@%&3@%@?%%@@1@% expl anatory view of a notor

accordi ng to Fig.l9s adobgithhdinak secfion bxplgnaeentiewrnfehe hord dskglrive(BEDRDWn a

pl ane explﬁxiéagory view of 'the motor shown in Fig_ 10. Fig- 12 shows a

| ongi t udi nal®" secti on explanatory view of a notor according to a further
enbodi nent of Figel(slamans lonpitidinegd sectiorg explanstopy\view bHAGhdoofliagedrdiiRciol on
expl anator%/}bvi ew, ogiﬁa rmliﬁlr according . to a further enbodi nent of the
present i riFBAE PHROUEEGE 04 HIeHTEIRATANYIHGPL udi nal section expl anatory view of

a notor accor giga1ishows afpladd @il AEOS VIBRbf fHe thbRr BR&S R M Figivention. Fig.

15 shows a | ongitudinal sectjon explanatory view of a npbtor according to a

further enbodifi@n? dpwsclopgitudinel sectien explanatary viers ok mponaccordipgfator v

assenbly Vgl Ratbollirh ikl df RhéSreRem it 4. 0r connecting a stator coil of
the coil-wound stator core assenbly with a land portion of the flexible

circuit boar dFigilg shewsshonsitudingk pictinn eaplanator visw of 4 eyptehatcordingge @at es
next procegsiHe? erdbd8imsdtde the ﬁé%isénﬁﬂgeﬁﬁﬁ. | and portion in Fig. 16.
' Fig. 14 shows a longitudinal section explanatory view of a motor according to a
further embodiment of the present invention.
Fig. 15 shows a longitudinal section explanatory view of a motor according to a
further embodiment of the present invention. T
Fig. 16 shows an explanatory assembly view that illustrates a process for
connecting a stator coil of the coil-wound stator ¢core assembly with a land portion of
the flexible cixcuit board.
Fig. 17 shows an explanavory assembly view that illustrates next process for the
stator coil and the land portion in Fig. 16.
Fig. 18 shows a longitudinal section explanatory view fhar. lustrates a
conventional motor.
[0015]
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A motor according to the present embodiment which is applied to a hard disk
drive (HDD) is described as follows with reference to accompanying drawings.
[0016]
A spindle motor of an outer-rotor type for a HDD, shown in Fig. 1 and Fig. 2,
includes a stator assembly 10 as a fixed member and a rotor assembly 20 as a

rotational mexber that is assembled to the stator assembly 10 from the upper side.
5



Fig. 18 shows a |ongitudinal section explanatory viewthat illustrates a
conventional notor. [00151 DETAILED DESCRI MON OF THE PREFERRED EMBODI MENTS
A notor according to the present enbodi nent which is applied to a hard di sk
drive CEIDD) is described as follows with reference to acconpanyi ng

dr-awi ngs. ﬁ*ﬂ@ %ﬁafior éss'éﬁiw'ﬁ hs HARaObase fraifle QU BficH Bl REededR tHY fitedbiie GBOWN
in Fig. 1 an I'ncludes a stator assenbly 10 as a fixed nenber and

a rotor as%@’fm)y%b@ b’gge &amfeoﬂa?@l forrapd Rempmetal fatterial guchoappbtmingm pethg at or
assenmbl y 1f}f 10m.4 eﬁd\ed%hmeﬁ%&rofas%@i@%hgst%gsigﬁo@nn@@ﬁ 4 rane

11 which is screwe to th base (not shown rame
f ormed frogeneraBy centtr el ofs;he tbases frameniln and @rcoré boldes Ré 1% exiallsyt farmed ®

weight. A fixed shaft de,, of stalnessteel ed at_a ally
center aref D&?osfﬁen'ﬂﬁgéa‘?err%@ffm%ﬁ’g’ 5%1%?%15 "i§ é’%a’%ﬂﬁrfhggﬁfﬁed to
conpose a édreoklean8Guvndy chid fixyd shafi IPewhhseratidlgpackl i n such a manner
that the ore.hol der 13 surrounds the fixed shaft 12 with a radi al space.

[00171 A %]t(;r core 14 conposed of a stacked |ayered body of magnetic
steel sheets 'Assta{drtcgf‘é’ 12 @oﬁp&ﬁ%'a@a&éﬁ%ﬁ&@& 'b@itji oPﬂxa%Heﬁé‘EﬁEl Qﬁéétﬁher aI

wal | of the core hol Especially shown In Fig. hrough Fi g

stator coi fitted opa m@un‘dnz ééﬁpmwrlded gn aamoma%ﬁrﬂfwﬁl pﬁ thecore y‘b}dﬁl 534 i ent
pole sectip :Qﬁ? ) i akyl ye 14
to provide d B col vvound st a%or % ﬁa?ée ? 51:5%% A %5t ggr]vvtoch}gfilsé@&%& nBt he
present enﬁwnmhanf@ pbirphitys ofisalieng m&m@tmgs |14 \Vihlchgs formed g0 iemtendof

U-, V- and, I | e
three ter m\ﬁrél aﬁ%ﬁ%‘%ls@%ﬂsa? )e&é;ctﬁ%g%ﬂaé 5 3 % O%ggesggctgi p&e%l%émwwg%g? are
drawn out cdilsdminitbe present embochm:lemt a&cdmpﬂseﬂhé Sgibasé eaﬁwpmhhgmmsiﬁmgl s

boar d ( FPCF U6 Ty Sy opRasshte i 1e3lnsRaons 3P of (B GoPrnaiige %5 dhres o
circuit borishiffRiortidhs of epélophadand three dohfiXérdliges &R the dire MraivnOsutl 6b
1L ke e Bk e P e o oty
fl exi bl e cédchlf ladiDpdriohd P6d oflSléBbIe Rkt HBErOFFC) 6Tt & ofdbidR@thglOr ti on
16A which is

[0018]

More in detail, the flexible circuit board (FPC) 16 is provided with a flexible
main body portion 16b which is of sheet-shape. The flexible main body portion 16b
has wiring circuit patterns 16¢ which is connected with the land portions 16a. The
flexible circuit board (FPC) 16 is comprised of a circular-shaped portion 16A which is
formed to surround an outer peripheral side of the stator core 14 over about half the
circle and of a straight-shaped portion 16 B which extends in a radial direction from
one part of the peripheral portion of the circular-shaped portion 16A toward outside
of the motar.

[o019]

' In an inner circumference Pg_rfion of the circular-shaped portion 164, six elastic
extending portions 16d which has a land portion 162 respectively is provided so as to
extend toward an inner and center direction. Each of the elastic extending portions
16d is formed in such a manner that it can locate in 2 slot portion between two
salient pole sections 14a of the stator core 14. An inner protrudir-zg portion, i.e., a free
end portion of each of the elastic extending portiOns_'lsd is provided with a land

portion 16a respectively. And each of the lead portions 15a of the stator coils 15 is
6



formed to surround an outer peripheral side of the stator core 14 over
about half the <circle and of a straight-shaped portion 16 B which extends
in a radial direction from one part of the peripheral portion of the
circul ar-shaped portion 16A toward outside of the notor. 100191' In an

| nner Ci ' CURHELANG 8aB b 1R philifink 165 b te HMIRSHARILL PBtIRd6A] X o astic
extendi ng portions 16d which has a | and portion 16a respectlvely S

provi ded sd08%0Jto extend toward an inner and center direction. Each of the

el asti c extendj or ti on .1 |sf

| ocate in a sl g‘ﬁgp J‘rl']_'.nlgoEnl]‘r?s)uelf o 18 3 rsm}f"l s o\baé gg%qgénnsé %%tm ﬁ‘ (i%‘nd

st a';] or f C?L .poﬂtlmﬁst],Ba aré) amsﬂ)édmtorfdd!{ P@‘aﬂérl\gtjﬁﬂg cu-cua: pacteerhs a6c and @aﬂmréd irnt of
each o e elastic extending port, [ rovi de |on
16a respec["*‘?/éﬁT ‘Eﬁ@h’lﬁ%g %a‘i‘“’ﬁ&‘r"fll%n e 19528 t%eg,[ B c{)‘?

is 6 sol det&daxumﬁasﬁtsﬂfe e dtaaghPMKdpe@sordibn 1& Bt Reg@iias tdlene st @ndavg

portions 16d. 0020] The wiring circuit patterns_ 16c which are forned to

extend fr 0E¥°§i"? ‘&rﬁ@m"’ Bravideddnthe baseframa il spd the straightishaned pertign, 16,g
circuit pagf Etcﬂ&wﬁ@ﬁt ﬂi‘gn Q:%J?E‘ﬂo?ﬁoﬁ th aQQﬁanﬁS&ohcbf%& %an £LARG lath'ié\gél'?-l

direction of ralg -shaped portion 1 toward the outsid

strai ght - snamatrptndth ﬁll:swamlmémnd@cblmammgahdacm/eee Bim e néhesp,mm)
provi ded i faf

G aun out [HradebR e B e bhnRltda M1 b RS uRbR T Bpunfed B |

}: hrough  atienetin drede ruflaeHD]a, tlhstcis pnavé:ttednitbm rendering iiato the emtorofrofisee
ig. 1). es |sf in the penetrated hole Il a,

t her eby mgﬁ%{% %ﬁﬁrﬁ@%ﬁfﬁ&f‘m dﬁe main frame of a HDD, dust is

pr event ed f[oom]ent ering into the nmotor from outside and the cleanliness is
mai nt ai ned. 21 In ord 0 Aassenbl e .the fl e.circuit hoard 16 to
t he base frarre eﬁgogﬁswﬁie%q%ﬁegmyp qrhy ttﬂgjl?gﬁstf% gngs ¥ ot
the flexi bieFi UCﬁsﬂyHﬂéuﬂltirngbrti%@%Q@Iﬂ&éﬂ%dﬂkm}&ﬁt béaHQI6 Mdl&er&@vﬁfh t he

coil -wound stator cqre _asse and _they are nmade ,as qn unit together. In
order to dEh%WrWﬁg 1508 tb@ ‘Hornd giaton coye gesemily ang: they @se maadesas fpeeach
of the Iaggltgg%&hggs 16a of the elastic extending portions 16d, the
flexible circuit board 16 and the coil-wound stator core assenbly are
nounted to a jPyoiderdasly seldenimgethe lead portions 15a of the stator coils 15 to each of

the land portions 16a of the elastic extending portions 16d, the flexible circuit board

16 and the coil-wound stator core assembly are mounted to a jig in such a manner
that the flexible circuit board 16 is positioned upper side of the coil*wound stator
core assembly, which is in a upside down state with respect to that shown in Fig. 7.
As a result, the lead portions 155 of the stator coils 15 can be soldered to the land
portions 16a of the flexible circuit board 16 from upper side. For this soldering, it is
perferable to provide a support pin located under the land portions 16a to prevent
from bending the elastic extending portions 16d downwards when the lead portions.
152 are soldered to the land portions 16a.

And, the flexible circuit board 16 integrated with the coil-wound stator core
assembly is placed on the base frame 11 in such a manner that the flexible circuit
board 16 is mounted oﬁ an insulator member (insulating paper) 19 which is stuck on
the inside surface of the base frame 11 (see Fig. 1). Subsequently, a ring-shaped
magnetic attraction plate 18 is mounted on the base frame 11 and the flexible circuit
board 16 from the upper side of the coil-wound stator core assembly and thus the

flexible circuit board 16 is pressed down in an axial direction by the ring-shaped
7



that the flexible circuit board 16 is positioned upper side of the
~coil-wound stator core assenbly, which is in a upside down state with
respect to that shown in Fig. 7. As aresult, the |lead portions 15a of the
stator coils 15 can be soldered to the |and portlons 16a of the flexible

circuit board 16.fromu dgger side. For this, soldering, erferable to
provi de a sHERBTHC itfpctiseplag Ihaeshevrin Bied 1hH5 3 84 ‘»1@&? ﬂ@)‘d emaint bodyr om

bendi ng t hepgkatidh eﬁs&c&m&e&&a&%&&qed@ Eﬁ/&;m 6}19%5@% gri;i ons

15a are soldered to the | and portions 16a. An e Cl rcu

board 16 |ntbé'g\lgh'dvWuhtmembenhnnﬂmmme@}l%ore assenbly is placed on
the base fr 1 in such a manner that the flexible circuit board 16 is
mount ed on an | nsul ator nenber (insulating paper) 19 which is stuck on the
i nsi de surf ace Infthishwapahe fibxibhemaih ¥Rlgeortign 18D of thelflexible dirbyir baard 16 is

ri ng- shaped ti ttractio e 18 is, mounted on the base fr 11
and t he fle%og?%r&eﬁortgﬁ% %58&? ql%"ﬁﬁ’ﬁrﬁ?ﬁ?"ﬁpﬁf@‘@?’ﬂ(ﬁ ¥8n@nda po

stator corepagsofnhe yamgoﬁﬁumslsahe:ma‘ﬂ Brpriabides ih Gl Elee R@! $briibnicF tBéQﬁ&ﬁ{é
down in an axi (hpdlrectlon y .t he rlngbsha ped . 7 magnetic attraction plate

18 as shownf¥tengng poxtions16d Fégiﬂt%d op ke sideof she bagg Framedid a%th%nuqt@d of
the flexi bl graghdiCitiet bbéaaﬁarnwn Shidugh! fiﬁéﬁﬁt&?d&&e@%&sxﬁéﬁﬂ? Aeben)! { ough

the insul ator nmenber (insulating paper) 19 W221 1In this way | exi bl e
mai n body p&srecisily Espshown ineFig. dx affer the fexible drruitiboeadi kS xsrmuned toathehe

b f t | I d i of
the T and partrateh@ 11 RIEEL: End bhiriel el ohifio Shectl Unhaly BGie AR .1
ext endi ng lewrdﬁhy ithe Saidenedeaohoﬁlﬂns lgndiportich 16weaid einf & armvsédlstatxd

th he 1 r o h_t.he Lnsul.at,or
(i z:ulo;tsl ng pape c? #&fi’@%&ﬂg%g éﬁ[r? 5% % : nF.L}?5 Islsgs‘&‘fefleﬁ’nﬁ ergék‘?sﬁl e
circuit boathel si;ﬁfac:s ofrthenba ﬁramehfl stivaghy Iﬂmxihldmebﬁoxi (£dowAdlipgtivohan of

each of th tlc ex ns, 16 ent.. rds by.the sqgl dered
part of th B'ng %lﬁgté‘rqg"ri’esm‘ilﬁnﬁ“& bé’n@@&’ h?kﬁ.}%s"éh%’ﬁe’bqomg he
sol dered pqrot:nﬁli mdne | and portion 16a is.pushed and heI d agai nst the:
surface of tdbg fase frame 11 strongly in an axial direction (a down
direction i B g. 1) by way of the elastic force originated by the bending

of the elastic Aasa, e @i ddnedii; gt;&diﬂoﬁ@ijeic@xoc%@tiie eﬂs&@exﬁéﬁd@nﬁﬂ%ﬁg'l@ WeRtion

of each of h % stic ex ng portions
e flextble main bo portxon 16b, a cut portion 16e is prowded 80 as to attain easy

bending of each of the elastic extending portions 16d. In addition, the elastic
extending portions 16d are preferably formed to be accommodated into the space
between the salient pole sections 14a of the stator core 14 afier assembling the
flexible circuit board 16 and the coil-wound stator core assembly.

[0024]

' In Fig. 1 and Fig. 2, the bearing sleeve 21 as a rotation bearing member
composing the rotor assembly 20 is rotatably mounted to the fixed shafy 12 extended
in an axial direction from the base frame 11. The bearing sleeve 21 is formed from
copper alloy material such as phosphor bronze which is a readily workable material
in order to machine, for example, a bearing hole of a small diameter. A dynamic
pPressure surface formed on an internal peripheral surface of the bearing hole in the
bearing sleeve 21 is provided to oppose in a radial direction a dynamic pressure
surface formed on the outer peripheral surface of the fixed shaft 12. And radial
dynamic pressure bearing portions RB are formed to have a mmute bearing gap

between the two dynamic pressure surfaces. The dynamie preSSure surface of the
8



the flexible main body portion 16b, a cut portion 16e is provided so as to
attain easy bending of each of the elastic extending portions 16d. In
addition, the elastic extending portions 16d are preferably formed to be
accommpdated into the space between the salient pole sections 14a of the
stator cor Bedringkleave azasmlthmoﬁﬂﬁe fikbExhbh €1 Cid ¢hé tra&mrd}n&ﬁnﬁgﬂ dslife
coi | -wound, st at oizthore assenpl y 02?2;143 In Fig. 1 %earl ng
sl eeve 21 hearing prosressd i) fae @Gﬁﬁﬁ%ﬂ ﬁboqthé Sﬁﬁﬂ@l ‘ags gty ynzeo S
rotatably gbughffbrroal! Bfedickht%h sPalhied FuliBCuidl fudl) s thBhiegibLEH o
fromthe base frane . The bearing sleeve 21 is torned from copper a’iloy
mat eri al smegnetic gh&wtﬁdledbndhebEM&Eap spaxe madds heldby waplof cagillary firce i n
order to earing hole of a small dianmeter. A
dynami c g}r%g seﬂ%gnglgraf gceﬂ%?ma on an internal peripheral surface of the
bearing holl@025 the bearing sleeve 21 is provided to oppose in a radial
direction a dy, res surface fornmed qon the outer er| her al
surface of th ef]nf %ﬂgﬁ' FFQ?'P‘E %%na‘ﬁ?(?rP%f’b‘F%geneﬂﬂ%g@%??e%fsﬁk PR ghape
portions RiobeRows) skedoirfed @avelybh Ut BaBLRERADIIRP dyRahWERBsBE stfces
dynam c pr%ﬁgbﬁrﬁasurfa es The dynam c ‘gressure surface of the 8 bearing
i

sl eeve 21 spver 21 sndsther fixed shaft A2 The vadi ialy Aemsmicppressunee
beari ng RByeHe®a dﬁ@@&ﬂ)@sté}ef Q&eefﬁﬁﬂemﬁﬁ{edo‘ﬁ?ra @H@ﬁ'ﬂxufﬁ‘aﬁsuc ectlm g3 ina

circunferential rection As eci f [ubrication fl
| ubri cat i orosidedgyith tyg @éﬁscdlﬂlda‘il ermoS- blpcksea mnannbdbemqm@ugmg sgatien,and

hel d byy
[0025] 1 v BaBAP ST 5 ripieifieed By PE7ISL 8 e ORI, BCi e

her r i ngbond/nsmip pressnrs gmmx)g gxoevésonmbdnmcmdﬁwehqz pressate iscgesieratetl hmﬂ of

t he dynam ar| ee 21 an e flxed shaf t
120 The v e AL 2 did B60Fearte okt 21 ey e SO SPboRe] itk smipre o
formed in ﬁuecﬁxeduhaﬁrlemwale dgtnammmssme&mc@amdﬁmmidﬁﬂma parts divided
into 2 bl or&; Ln an axial direction. During rotation, the lubrication
fluidis p e§§ rized by way of a punping operation by the radial dynamc
pressure genertingghapabygsagandnt blésnbr A8 BifedPloSHS Up dﬁex‘ él@ﬁ&%f(ﬁltﬁ&hend
t he rotor(}:ll'}(etf)ié1 a&gaﬁgﬁ?ﬁear%{l sl eeve 21 are floated and supporte
respect t e ‘%}‘I e 2 ds praYSAted f5vme JROMHBE inpraxidl dirpstion
| ubri cati @&y whylofithe 82@ing with the engagement member 17 so that the bearing sleeve

21 may not come off or dislocate in an axial direction by external forces such as

shock or vibration.
[oo217]

A thrust plate 22 composing the thrust bearing is mounted in an opening
portion of a large diameter which is formed in the upper end of the bearing sleeve 21.
A protruding part 12a which is formed on the top surface (upper end surface shown
in Fig. 1) of the protrusion side of the fixed shaft 12 is formed as a point contact with
respect to the inside surface of the thrust plate 22 (the under surface shown in Fig.
1), and a so-called pivot bearing is formed.

[o028] o

A rotor hub 23 composing the rotor assembly 20 is mounted in an outer
peripheral surface of the bearing sleeve 21. A rotor hub 28 formed 'frdm metal alloys
such as aluminum or iron metals is formed to a generally cup-shaped member s0 as

to carry a recording disk such as a magnetic disc (not shown).



A ring-shaped engagenent nenber 17 is fitted to an upper end portion of the
fixed shaft 12. The bearing sleeve 21 is prevented fromnoving in an axi al
direction by way of the engaging with the engagenent nenber 17 so that the
bearing. sl eeve 21 may not cone off or dislocate in an axial direction by -
external forces such as shock or vibration. [0027] A thrust plate 22
conposi ng HAneitihg apertvealBads psovidadnirea centeasecrpanoiithe oot hob 23f ad tlsr ge

di amet er which. i ormed in th per end of the pearing sleeve 21. A

ot ot r ud ng e Pul 23 PR RiipiRE Pinse HHEE o5 “DRGAR R NG BAEF o hce
shown in fir pdripkdral SierfaeQif ihEbaiting deevef21l e botse Hub 3fit pietidsd WRhFEd as
a point contdct wth respect to the Inside surface of the thrust plate 22

(t he undertapped dele 2F¢oprn heldinggportion 23k for koldingcmrecaxfipg disk, pad s drruley

formed. [O | :@ﬁ?@ ; i ed
in an out e%gé%ra ?g%t?%ﬁséé&&%bﬁ%g? %@?ﬁg}gaegg?jﬂlgpéﬁeneve ?ghﬁhrg%tlg?l%g%%S
formed frovherewtel pekipbgral flange portioh B3dnthat ds formed mpitedly withf Brerbelding a

generally - Shagpe c ecor di ng. di a

Tagnet i ¢ PR A8° TEEIREG BRpAR oL ds Biblecd HOALMIARIA" Bl 100 |
secti on of ptoxémitpttothévhte? Jetiplietdiasurinetd of edvhbofXReisalipoi peld sectidrediqa bfy
press fittirl%éor shri fitting with respect to an outer peripheral
surface of HEEABWESPENH sl eeve 21. The rotor hub 23 is provided with a

t apped hol ¢og#9 in a hol ding portion 23b for holding a recording disk, and
a circular rotor magnet 24 is fixed by an ag)?esi_ve material in an internal
peri pheral surfdeaenfuc fixachor dlacld nsisane of nkfeegBrrsdomagneris mavesial
formed uniheulas sWisdn $dael M?éihﬁmoy RO Blkid Bn 230insiAl Ruk@Ake bf BRIBSle HdmeS11
arranged cj rcunf erentlal.lﬁ‘_ acing in close proximty to the outer

per i pher al (s wInes susiace ie FigrDepd tha magnetigattragiion plate 18mproses thecroserat or
core 14. | ofNdred "Cdi?el[::' Cin ; &ﬁ;ls | .Of, | aped
magneti c n%tgé-?%taT suc%%l Sl Flég'n’i‘g%)éhe gérlgség?m ogﬁi%ri?ilggdﬁlgﬁdbgﬁfﬁside
surface ofatttaetipgghe fwhole rator agsemhlp28rtosihe fhase framely bylwax ofl at megmetipnet i ¢

ALt ract | on Bl akn ¥ RARE ] W8 ol RiNGe 2y hla Mo baledl LaGhAR The

magneti c aTtract on pl at'e ractin ro 6r
assenbl y 28lateol8.hBubiséhd ntinactivh foycevisegwedn theraggetiic attraction plate 18 and

_ the rotor magnet 24, the protruding part 12a of the fixed shaft 12 and the thrust
plate 22 comprising the pivot bearing are always maintained in a contact state. As a
result, an axial position restriction is performed for the whole rotor assembly 20 in a
thrust direction, and thus, for example, even if the motor is placed and employed in a
reverse attitude upside down, the motor may be used without problem. The magnetic
sittraction member 18 may be preferably provided with a concave grt:.:ove to guide the
flexible circuit board 16.

[oosol |
A motor having such an above-described construction, for example, is built into
and used for a hard disk drive (HHDD) as shown in Fig. 8 and Fig. 9.
A motor M on which a disk D isfitted is mounted inside of a sealed case 40, and
each head 43 held on tip portions of a pair of head arms (gimbal) 42 provided on an
actuator 41 is disposed to scan a surface of the disk D.
[0031]
The head arms 42 with the head 43 are moved within a scanning zone HA
which is a generally sector shape in a plane view as shown in Fig. 8. The position of

the penetrated hole 1la (see Fig. 1) for drawing the flexible circuit board 16 out of
10 '



attraction force acting between the rotor magnet 24 and the nagnetic
attraction plate 18. Due to the attraction force between t'he nmagnetic
attraction plate 18 and the rotor magnet 24, the protruding part 12a of
the fixed shaft 12 and the thrust plate 22 conprising the pivot bearing
are almaysﬁgaintained in q _contact state, As a resulﬁ, an axjal position
restricti orfPP SG58F SFHRAREEAIP 2 Hrrumiprential dupetipneescapytherapge of thericasring
direction, ndHAS thé BeaEXAARRANIGKE hehd 458NCod L QdntlyS 1) REGEH @i'?xﬁjen%fg?xlb yed
in a reverge attitude upside down, the notor may be "used mnt%out probl em
The magnet itBe dgve dgwice srRyaHbeinagasedy be preferably provided with a
concave grogggsf 0 guide the flexible circuit board 16. [00301 A notor
havi ng such an above-descri bed construction, for exanple, is built into

and used for aAseerding toithd present eibpdiazenstharsolderdd part®f slnell4Fidgporéion A6aot or

M on whi ch ; ' D istted | unted i.nside a | ed case 40, and each
head 43 he|‘§agiﬁas5{§i%“sﬁ‘§¢taﬁ%%‘§§%9@% F fg’?e H%%&%%‘Pﬁé?fb i WP aﬁfpﬁi%{}i’r&sd on
an act uat @rodiiced bycths bendihsiof the fide and pofadofthe téhdstidiexkerlding 90dich 16dhe

head arns ja V\né{ t he head 43 are noyed within a scanning zone HA which is

a general | auspyiie solflezedhpagtds rpgA 28 the ynfersHriare of the fmxible givpyit on
of the pemekfdi®hnachier R Heifde Fidtn bddy dfmé}'i:ioﬂ 8Wioh thd ﬁékiﬁe,%gﬁicﬂg%oﬁi‘ci g8l t

board 16 oyt of 10 the notor is arranged in a circunferenti i rection

except t he ¥ BiTgBiasttothe bagnframedll, thsnaes nd peruchef Hapelagtinexrending Rotdonead
43. Consequentis Yiftell R Nl Gt oA Ful'to The s&lﬁ%ggiia\fng%dﬁﬁ}%tﬁgg {Sligr%‘ N

i ncreased. [00321 According to the present e dered part
of the | angupiges pidihe insulator mgmbarsTherefouel thg apldeted: prat ofitiealaad gortibre 16@se

frame 11 b -0f I uced t he,bending,of the free
end porti o%s }cl)l\?)itlﬁé % algtc ?‘g&gg éﬁé‘faﬁg()fg%ér)ﬁ?l%ﬁ“g.tg’#e’ sﬁ-ﬁlget foﬁée‘%QEEEts‘_goef et
sol der ed pdapperstd jumypeoff an maydrappee irsthefmde 2f. the flexible circuit board

16, and vvhe@o%@e flexible main body portion 16b of the flexible circuit
board 16 i unted to the base franme 11, the free end portion of the

el astic ext endAnergdingt tooshe dfibodifaeht bf €he BPeseAt ibRAtiodPYaNRR YhvBoh A6k TBr
sol dered part. t(ionf: ac$ i vm(_%tlgﬁt Pe upper .. surface_qf .the ipsul ator nenber.
Ther ef or e, *PHE“R% Bt eé@gb%? I easHe @ TERTHER 108 48 pravided g 3 ¢pngegling,) o
condi tion pyrtisybetivebi ehdBAEDIRIn i Koy poftidNEBLSA LB La A &xtH0BB g P tion
16d in the flexible circuit board 16. As a result, the bending of the elastic extending

portion 16d is performed easily and well.
[0034]

According to the present embodiment, the insulator member (insulating paper)
19 is mounted on the surface of the base frame 11 through which the land portion
16a is pressed, therefore the electrical reliability of the motor is attained.

[0035] '

In addition, according to the present embodiment, the magnetic attraction
member 18, which attracts the roror magnet 24 in an axial direction to regulate the
position of the rotor assembly 20 in a thrust direction, ig provided so as to hold the
flexible main body poﬁon 16b of the flexible circuit board 16 to the base frame 11.
As a result, an extra member for fixing the flexible circuit board 16 is unnecessary
and a satisfactory fixed state is obtained with low cost.

[oose6]
In addition, according to the present embodiment, a guide portion such as a

groove is formed in the base frame 11 and/or the magnetic attraction member 18 to
11



happen to junp off as may happen in the prior art.  (0033] According to one
enbodi nent of the present invention, a cut portion 16e for assisting the
bendi ng of the elastic extending portion 16d is provided in a connecting
portion between the flexible main body portion 16b and the el astic

ext endi ng A iuﬂaiﬁ |_exi. [ ' L esul t..the
bendi ng of B’? %tg élse%%ge exte%ﬁ%dﬁﬁﬁ% ?Pgﬁ?ig%hfg%%gfég%)égﬁag% onkjgkcﬁhﬁvel | .
[ 00341 Acowmtok Mheteforehdn pneals antouteramtbmmotor, thecfléxiklel cidcnit HRAIFBEIS can be

(i nsul ati ng. pa 219 i.s mounted on the surface of the base frame 11

t hr ough m?—};ﬁ%"?ﬁ?@ﬁ%ﬁ&“ﬂ@ﬁ?iﬁ?p’ B%@ﬁql%g‘blflﬁgg’é‘b",n'therefore the el ectrical
reliabilityoo87lthe nmotor is attained. [0035] |In addition, according to the
present enbodi he magnetic attraction npepber 18, which attracts the

t.,..0 [ ¢ |
rotor magnet Ziginaﬁldﬁ?fmaxﬁcﬁ?r § de B nPresenegubedimant, the, flexible main bpdy
rotor assegbiion’6h Bf 3hé Hekitle dirb@E HoRR 16Sis RIPHsEEIn SB dfed Qi%ﬁk Gort e

fl exible main body portion 16b of the flexible circuit board 16 to the base
frame 11. mQ¥ing rangg HA ofitherhead 4feohartuptar 41 Gongequeatlyl the fexble civamit

board 16 i ngge I LS 0 [ te I.s Qbtajne it h

| ow cost. F%%&S;I@ W&é%l@?‘gﬁg %%%%r%?%e ?1 %aé h%l%grt%ésgaﬁﬁl a&rgﬁnoad'l& n@%pﬂe%’l}gui de
portion susépaxsted frgmoeach dther tn membnimtetforerioe Statkbramk a thimm/ motor @n be
magnetic a td 8 1 draw the flexible i n.body portion 16h.
of the fIe&é%aﬁgedcb%?%%mgggéﬁnﬁt%%fﬁsaﬁ t%%sﬁ%? 8?.”%533?‘8?%, in such an

out er -rot or{0®@A&lor, the flexible circuit board 16 can be disposed easily
and precisely along,the Il de partion, [0Q3-11_In addition, according to

t he present en%@d?%gﬁ‘{}'?eggégﬂvgﬁ s Hﬂi%%bgﬁy 11384 maor Bhermn (he eméi bl e
circuit boseferehbe nambes ROfedélréd tatheddadie ¥aRAE dbREbEAEN th®MbiG-maR@snddA Of

t he head 43 ﬁr .act ug&or 41. nsggﬁently, the flexible circuit board 16

and the no%® rding i\ plime@ti botiars surfage effihg hese fipmes@hif at ed
from each firhel ikNa hoRNichl e 44" 8068 SlPiusA: AetibleNAffuiBbAd S@Qaﬂeoe

obt ai ned because, they are not neceSsary to over]Jap in an axla I rection
[ 0038] extended flatly and drawn out of the motor without bending the flexible circuit board
16 in an axial direction as the above-mentioned embodiment (see Fig. 1).
[oos9]

In addition, an embodiment shown in Fig. 12 is a shaft rotation type motor
wherein a bearing/core holder 52 is provided in generally center area of the base
frame 51 and a bearing sleeve 53 as a fixed bearing member is fixed within the
bearing/core holder 62, The rotor shaft 54 provided with the rotor hub 28 is rotatably
supported by the bearing sleeve 53.
foo40]

In the embodiment as shown in Fig. 12, a dynamic pressure bearing is used as
a radial bearing portion RB and a pivot bearing is adopted as a thrust bearing SB.
But in an embodiment shown in Fig. 13, a dynamic pressure bearing is also used as
a thrust bearing portion SB.
[ooa1]

The embodiment shown in Fig. 14 is 2 motor of a shaft-rotation/inner-rotor type
to which the present invention is applied. In this embodiment, a stator core 62 is
mounted to an outer peripheral wall surface of a base frame 61 and a rotor magnet
64 is mounted to an external circumference portion of a rotor hub 63. A magnetic

attraction plate 65 is mounted to the base frame 61 so as to face with the rotor
12



An enbodi mrent shown in Fig. 10 and Fig. 11 is a notor wherein the sane
reference nunber is referred to the sane el enent described in the
above-nenti oned enbodi nent. According to this enbodi ment, a bottom surface
of the base frame 31 is formed in a non-circular flat shape and thus the
flexible circuit board 16 can be extended flatly and drawn out of the

mot or Wit houﬂnabmdﬁmgn taheasihedirbdgonCiy ﬂuﬁblebéie«fxﬂt bd&rd 06 38 daxk Aur b i ClheON
as the above- rrent g enbodi,ment (see [00391 1n addition, an

enbodi nent s’ﬂBWﬂ' Ueh & meynting gortiegrier W?ﬁq %ftthe ﬁaﬁwﬁg@nﬁﬁlcfpr thehaatorgore 62.
abeari ng/ core th‘KéEémﬁgdlhﬁnP rsﬁ&'vﬂqg Fif S@ﬁeﬁg&thi‘r ﬁﬁ:%re ﬁgftq]];)tétrbg]h?l%?ﬁ

frame 51 and a bearing sleeve 53 as a fixed bearing ne
the beari ngyoseriaPa &0 Wbichsthe present nventiohas apxﬂrtdphm&ud edzbadimextrhﬂuer f;bé\tiblehub

embodi ment - At ERRRR 1obyt id Rl HhiP bR 03¢ Bty s besRdtaina gt by
radi al bear mglqter&ﬁl wh:cRElsandm&ed)lwahe hass itfagnd 61 a’ﬂﬁ@'fsddeﬁe‘a Paithéfusie land
beari ng i o Aol aiehad aganat cHL R e gupEe oo aate SOBEpuE AR tnsulator
enbodi nent s(hmnﬂhtiﬂg Pargr) 87 by Svay oT@ldic Thred wiheH fs- ;sleaﬁéédqsy tHSdiRg bwhYPe
to which the p{}ﬁ?‘? i.nventio plied-_In this enbodi nent, a stator

core 62 is eng %u%f’thep%F‘*‘H’nwdlMPPr@ﬂ 16 These gmbadimentagen 61

and a rotor dmaﬁ@tmﬂﬁﬂopeiaﬂ@wuﬂifem a%&h@ébwe%bnﬁéﬂéa%w&mﬁnpmt ion of a
rotor hub 63, A Jjmgnetic attraction plate I's mounted to the base frame

61 so as to ;09 with the rotor 12 magnet 64 In an axial direction.

flexible circui o 0 0 a

portion forned of tﬁﬁg%ase rarre g%%e(s)érl{tt % orgr}rec%?stgﬂégdj%ge O“ ‘E?gnt
shown in Fi qeed®ss to amoithe presenvinventian shzmbt hxmtdt foothei embddimlentsodescmbedt 0
which the prg t | i ed hi s_.enmbodi nent. .the tlexible
mai n body po?’tgls%n %éﬁw ’?’%@F@ F%n(?er’?ﬁispt IR degapting fom %’8 WhEchase
frame 61 by matigy ofithe pfesent miventSomount ed to the base frane 61. The sol dered

part of thei Hﬁl portion 16a is pushed agai nst the under surface of the
plate 66 through an insulator (insulating paper) 67 by way of elastic

force which is Pooeusmgledin the absiahagidRAemitidihbetsf 46 8hets iRFiL] PnwRén t he

el astic extendi orti These rrbodl nents can
%ﬂ ﬂe:%.hﬂ-: cl.rcu.?tnboarg 16 1s assem led to the base frame 11, the land portions 16a

of the flexible circuit board 16 is soldered with the stator coils 15 of the coil-wound
stator core assembly and they are made as one unit in advance. However, in Fig. 16,
an insulator (insulating paper) 19, a flexible circuit board 16, a coil-wound stator
core assembly, and a magnetic attraction plate are placed on the base frame 1 in this
order. The elastic extending portion 16d can be lifted and bent upward so that the
soldered part of the land portions 16a of the flexible circuit board 16 may face’
upwards and can be soldered with the stator coils 15 of the coil-wound stator core
assembly. After soldering, the soldered part of the land portion 16a is pushed against
the surface of the base frame 11 by way of elastic force of the elastic extending
portion 16d. In this case, the. elastic extending portion 16d is preferably formed it~
size to bend easily between the salient pole sections 14a of the stator core 14.

Algo, in the above-mentioned embodiments, the present invention is applied to
a motor for hard disk drives (HDD). The present invention is not limited to a motor
for hard disk drives, but can be similarly applied to motors for other types of disk

drives used for other various apparatuses or to other various types of motors.
[0044]
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obtain simlar operations or effects as the above-nenti oned enbodi nent.
(00421 The enbodi ments of the present invention are described above-
However, needless to say, the present invention is not limted to the
enbodi nents described above, and many nodifications can be made wi t hout
departing fromt i f the pr.esent in 0431 _For
exanple, in the Ilz;i&boilgmrrgn | onecF'I enbodiPneEnts, PHRRy ’@dg’?’m%é’ﬁ t%{Ehe
flexible ciretastic dnwending pordomds ety behding tshite 155 thd ﬂélﬁalelilnalﬁ hak-gidtion

portions 16 .of the flexihle circuit boar is soldered with the stator
coils 15 of @’G?qe%uﬁﬁ"% wembgt such @sgsgmﬁgmgnans lapd noseen £5 thee
unit-in adVQMQc el pRAVRY portioﬁ ik fdcefbfly heRby Q’%&"o@hﬁreliétﬁsfﬁfc@tﬂ‘nﬁle%g@mg 19,

a flexible %[rCUIt boar a .coil-wound stator _core_ assenb

magnetic at t/haEaf o*rhep%i %’e ROTHPR Fch s formedaere the dard portion I¢f ghe flegitle
The el asti C cf¥hiehd ARG the
sol dered part of the | %]%%%fﬁg%gl?%? LdeIO??lf' exil *)%g%}blrég\ﬁ??q%g%r %ﬂfé
face upwar derceed the elastic sxreratingl paitidn. tThersbr, ar tidohérs mbboroéar be artained

coi | -wound §h?% ﬁ§§enbly After soldering, the soldered part of the
| and portion pusR ‘agai nst the surface of the base frane 11 by way
of elastic force of the elastic extending portion 16d. In this case, the.
el astic extending portion 16d is preferably forned in-' size to bend
easily between the salient pole sections 14a of the stator core 14. Al so,
in the above-nenti oned enbodi nents, the present invention is applied to a
notor for. hard disk drives (HDD). The present inventionis not limted to a
motor for hard disk drives, but can.be sinmlarly applied to notors for
other types of disk drives used for other various apparatuses or to other
various types of notors. (00441 13 In a notor according to the present
invention, the free end portion of the elastic extending portionis in a
bendi ng state by the flexible main body portion being fixed to a fixed
menber such as a base frame, and the land portion of the elastic extending
portion is forcefully held by way of an elastic force by the bending. That
is, the soldered portion which is forned on the | and portion of the
flexible circuit board is firmy pushed toward the side of the fixed
menber due to the elastic force of the elastic extending portion.
Therefore, a thinner notor can be attained

14



with a high reliability. 14 WHAT IS CLAIMED I S: 1111111 2111111 2111112111 11
Il I 1. A notor conprising' a shaft nenber; a bearing nenber rotatable
with the shaft nenber; a base franme that supports the shaft nmenber and the
bearing nenber: a rotor rotatably supported by the base frane; a stator
core mounted to the base franme and includes salient pﬁm“fmnumﬁﬂlu“"l

ext endi ng rWﬁﬁ‘l"ﬁé Sl okEbesst ator core and each of t ’
salient pole ~sections Is provided with stator coils wdund ar olind *eath of

t he sal i ent ol A mewor conprisinghd a sheet-shaped flexible circuit board which
has a fl exi ble main, bod rtion provided with |and portions to which each
of the term nal p&rﬁﬂ’iaﬁrfée‘gge’t’he stator coils is electrically connected;

wherein the flexiliRafREndRB6t BOthbleRvifH tHehaf] @¥mbke circuit board is
provided with el astic extendi ng portions_extendi ng bet wggn the salient pole
o

sections, the | afdasefomethat spppartsthe yhakaperabertand b hepripe Mambaii ng

portions, the el agtifor B¥itERNYiQEpRPEd bPihe hsP EAmd)y the flexible main body
portion being nount edrt o&{ %Elgsf |913<ed mafrber, sand each of the |and portions

of . the elastic ertSaWIrmgroTonntadsd the hass feamegad ineludes salieat mekneactings t he
elastic for Gttt Cadilifly REA 1 Y- seator Hfe @Bh%fﬁc&om B2 Chkdehr pole
rtion fo g ng

[
wherein a cut po assistin bendi ng of the elastic extending
portion is peecwndds providedwithetatongoilowounshatoandsech of the falient pole seetiensbody
portion and the elastic extending portion in the flexible circuit board.
3. The nmoto®ccording to claim 1, wherein the fixed nember for nmounting
the flexible mainabdyi-slndet dlexibhe tieéat bsardehibhhas far fgble maihtmdyaiodtion
according to cl,ai wherein an insulatio teri.al,is.. noupt.ed on a ,
surface of PR g?‘{?‘éféthﬁéﬂgé‘fmb?ﬁls |"@H&i F@&‘I ‘gﬁgg bomipghRortiens BE thesstgtorcoilsy, o
mot or accor ¢ AdetkRally abredsegherein a rotor magnet is nounted to the
rotor, a nmagnetic attraction nepber attracting th ot or .magnet .in an. gxi al
direction i s nounte¥r¢in theflewibie main bpdyr pETHOR Pﬁg}{‘%rﬁezi?c]ir’igl CiFueY Bﬁ%ﬁi i
the rotor, pshidddPwith elastic extending portions extending between the salient pole sections,

the land portion is formed on each of the elastic extending portions, the elastic

extending portion is bent by the flexible main body portion being mounted to the
fixed member, and each of the land portions of the elastic extending portions is

pushed against a fixed member by the elastic force due to the bending.

2, The motor according to claim 1, wherein a cut portion for assisting
bending of the elastic extending portion is provided in a connecting portion between
the flexible main body portion and the elastic extending portion in the flexible circuit
board. '.

3. The motor according to claim 1, wherein the fixed member for
mounting the flexible main body portion thereto is the base frame.
4. The motor according to claim 1, wherein an insulation material is

mounted on a surface of the fixed menﬁbe_r on which the land portions are pressed.

5.  ‘The motor according to claim 1, wherein a rotor magnet is mounted to
the rotor, a magnetic attraction member artracting the rotor magnet in an axial

direction is mounted in a base frame for regulating an axial position of the rotor, and
I5



Jjijiijiitijtiiiiii the flexible main body portion I bl e CIrCUIt
board is held to the base front? by the magnetic a !’iﬂ &m( R 6 The
notor according to claimb5, wherein a guide portion

grotip consisting of the nagnetic attraction nenber and he base frarre for
drawi ng t he | B8 a

out war d fro%{elt ﬁ&mﬁoel?g&m 389 %'ﬂ?é"g%\é}élﬁeg:ﬁ cfu t%ap k ﬁélfctldvé?eq’% J‘;(E‘Izimglg‘w de
portion i s pyohd siagneuic aterdchion nedmbdre fi xed rrenber for the stator core

and/ or the base franme for drawing the flexible main body portion of the
flexible circuit board outward fromthe notor. 8. The notor according to

claim1, wherein g dr ankRbiBPhécofTing & cldhd\sl RBerdihe dui@XphiPnBipioH@dy in
portion of the flexible circuit board fromthe inside of .the nmotor to t he

outside is HiesgratindcensEme phithe Magners (aTHGCHam JaeBbera aRd e §pee, framg for
actuat or sughJ;fgtnt h@uﬁteami;gbmrﬁo&aan bBtHa M exS bhb@E Bdaddiodth e rd $R: HROI ON
of the operating range . The nmotor according to claim1, wherein a plate
i s attachedmogort he base frame and each of the land portions of the elastic
extending portions is pushed towards the plate. 10. A notor conprising= a
stator core nounted to a base frame and includes salient pole sections
extending radiall¥y. frﬂ‘manﬂnﬁosh@bnhngw daimmd, vheteint guide périivalis pyodded in

he sal i ont BFEOE HRoH 24 B oS e trator ShEL AAAUEY the S8 LT G4 BBATEI Wi ch

has a flexi ﬂbﬁbi&&nmﬂaﬁy pootibn @EtheMeQiHléiaﬁl:m bdarll dttlvardrfdRAEe bptyhi ch each
of the termnal portions of the stator coils 1is electrically connected;

wherein the flexible main body portion of the flexible circuit board is

provided with el astlcmsh@aaydwomgumn@xtvﬂmﬁga BRiWIRE Bottich ﬁ?«'dr@ﬂlngom e
sections, the land portion is forned on each of  the el'astic extend |nq
dy

portions, t¥ke 8exble main bedy@pyidpmet theofexiblepdrmuityboardciromethepinsidenpint
portion bei Hg: SOMNEh B8 i atepHsed Ckedgtlibr bhldpbiitidd bdde! df d hbhd of Ahdddd

acthator such that the drawing portion is not positioned in the same region of the

operating range.

9.  The motor according to claim 1, wherein a plate is attached to the base
frame and each of the land portions of the elastic extending portions is pushed

towards the plate.

10. A motor comprising’

a stator core niounted to a base frame and includes salient pole sections
extending radially from the stator core and each of the plurality of salient pole
sections is provided with stator coils wound around each of the salient pole sections;

and

provided with land portions to which each of the terminal portions of the stator coils
is electricﬁ]ly connected;

wherein the flexible main body portion of the flexible circuit board is
provided with elastic extending portions extending between rhe salient pole sections,
the land portion is formed on each of the elastic extending portions, the elastic

extending portion is bent by the flexible main body portion being mounted to a fixed
16



menber, and each of the |and portions of the ﬂmm"m“ portions S
pushed against the fixed menber by the el ast mm'm} e bendi ng.
11. The motor accordi.ng -to claim 10, wherein a cuf pbrt"! ors assisting -
bendi ng of the elastic extending portion is provided in a connecting
portion behusser, drdcedchess meaaﬁaiparnmyoﬂoﬂretélam@eucten&agemabhs iz pteld ng
portion |ntheerX|bIe circui board.. 12. The accordlngto claim
10, wher ei 2g8ing the tizg li’ﬁcﬂ‘e e}?éﬂﬁf‘?rﬁﬁ e ﬁhngﬁ? PRINE- mai n body portion
thereto is the base frarre. 13. The motor according to claim 10, wherein an
insulation material is mounted on a surface of the fixed nenber on which
the | and portionsl.are Pheseat. actdrdiighty daitol0.achereth mgu%mrénoalfﬂ# APISPer ei n

a rotor tedto roto

attracting ?"ﬁ’té“g 8{8} R ‘ﬁgﬁpog%na Ig?‘r‘;mg ?Igﬁaclt){slﬁér&nu teéﬁgma‘%?e
frame for groRdxwle Immrbody(paitxqmcmiclu}ﬁrﬂacsfncteh&ndmg portionnn thé Bexibleditduwet mai n
body portion Qf the flexible circuit board is held to a base franme by the
magneti c aP®¥8cti on nenber. 15. The notor accor di ng to claim 14, wherein a
gui de portion is provided in the group consisting of the magnetic

attraction nmenber and the base fraje for dra ng.the f bl.,e mai,n ody
portion of the fl&xibl eth FYIAT: 245OEHBR G Py L \9’8 ﬁﬁ’?)" mepbe h ot or

accordi ng IWREHSin bR mgggétbqglmesbd%(ﬁ%@:d in either of
the fixed {n%n% ?hél-ﬁe e statnor ggjrée andl or the base franme for draw ng the
flexiblle main body portion of the flexible circuit board outward fromthe

motor. 17. The mplor agfo r&}rﬁ%&ga&grcﬁ{i?ml%m "Y@e{}v%bfb:ﬁ afl iR4RGioR Qhhtedial AT

drawing the fleXible il on of the flexible circuit board from
t he i nsi demmhntdicon avedace o thhéxgi:mndzer bn vihidpdwdane pexinnsiase PEgFseder at i ng
range of a head or a head actuator such that the drawi ng portion is not
positioned in the sanme region of the operating range. . 17 CL S I1II1~II
18. The notor ac(w.rdl nfhé omotoai aac:ibxdmglemephua poawdergnant zeedmagnet ipase

frame and each | and portio 0 | astic S..|S

pushed t omeﬁ Wea f)‘?tﬁ’f & rfggne,&lcrﬁ:&?rﬁé H{Fflg’cef u&uacglrléﬁ%d}é) Q%o%%ﬁlésﬁ%g?ﬂ
axial direction is mounted in a base frame for regular,mg an axial position of the
rotor, and the flexible main body portion of the flexible circuit board is held to a base

frame by the magnetic attraction member.

15. The motor according to claim 14, wherein a guide portion is
provided in the group consisting of the magnetic attraction member and the base
frame for drawing the flexible main body portion of the flexible circuit board outward

from the motor.

16. A motor according to claim 10, wherein a guide portion is provided in
either of the fixed member for the stator core and/or the base frame for drawing the
flexible main body portion of the flexible circuit board outward from the motor.

17. ‘The motor according to claim 1, wherein a drawing portion for drawing
the flexible main body portion of the flexible circuit board from the inside of the
mofor to the outside is disposed except for an operating range of a head or a head
actuator such that the drawing portion is not positioned in the same region of the

operating range.
17



nounting a stator core to a base frane, the stator core 1nc ' Hent
pole sections extending radially fromthe stator core“wﬂ”ﬂnﬂl

plurality of salient pole sections is provided with stl8 "Eﬂ"ﬂw .
around each of the salient pole sections; and providing a sHeet- shape

flexible circuit board which has a flexible main body portion provided

with land portiops to_ which each of the . termnal portiqQns of _the.stator
coils is el ectrilgal | y 1B TRRRET SgeCrine: &) ﬂ%?’f‘%f?’ﬁl 25 'enlsb%ta@cq’ﬁgrttoi%n of

the flexiBhg Ghielidd &RA G thé lar® $ottidee ofiite el edraséxtonding @O PQusheds
extendi ng between the salient pole sections, the land portion is forned on

each of thewandsgshe plasgt endi ng portions, the elastic extending portion is
bent by the flexible main body portion being nounted to a fixed nenber,

and each of the land portions of the elastic extending portions is pushed
agai nst the fixa#. menBenotoy manafastwsng methndoewmirisitd t he bendi ng. 20. The

mot or manufacturing nethad accordi t i C QDL S
mounting an i nsmoé‘?’iw ah%fuéorricgﬁ'e t8nan§as§3‘f%%etﬂ%%9 a[*c%xfeéb? |L %%udﬁ%ﬁbqg% ot Wwhi ch
the | and pedtiongexteiding Fadiskyl froiBthe stator core and each of the plurality of salient

pole sections is provided with stator coils wound around each of the salient pole

sections; and

providing a sheet'shaped'ﬂexible circuit board which has a flexible main
body portion provided with land portions to which each of the terminal portions of
the stator coils is electricélly connected:

wherein the flexible main body portion of the flexible circuit board is
provided with elastic extending portions extending between the salient pole sections,
the land portion i3 formed on each of the elastic exrending portions, the elastic
extending portion is bent by the flexible main body portion being mounted to a fixed
member, and each of the land portions of the elastic extending portions is pushed

against the fixed member by the elastic force due to the bending.
20. The motor manufacturing method according to claim 19, further

comprising mounting an insulation material on a surface of the fixed member on

which the land portions are pressed.
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