1 9 AU G 2003 MOTOR PROVI DED W TH FLEXI BLE CI RCU T BOARD BACK D gﬂ: THE
| NVENTI ON [0001] Field of the Invention The present inventi o * é 3(0

i nprovenents on notors, and nore particularly, to a notor provided with a
flexible circuit board having | and portions that are electrically
connected to the termnal portions of stator coils extending from the

nmotor. [0002] Rel ajgdr } haft nenmber and a bearing
menber are_raratabl 3%3’3%5}%@%@%?@@@&@%%%@ ane to which a
st at or cor@Apqu@EéD@FsTHEdMW‘IONS wound around each of a plurality of
salient pojgggplecti ons of the stator core. The termnal portion of the
stator coil 1s, for exanple, soldered to a land portion |ocated on a
sheet - shapleeld dfeki bhestlohcui t board. The flexible circuit board is provided

with a wri attern and is arranged to extend out radially fromthe

sol dered | an%begrlﬁeﬁ‘?f“ 3RER508t ITgHEST r omitieovepteots §1008Btors) nah gxanpl e
shown in pagicul&ily, they kBfdP : OO .t-he. st at,or il. 1, ich_ is, for
exanpl e, b power yfeedi ngﬁ{pe%gl’lv(\ijg?e& lklgta %Z?@E&E Cy}to%af‘?ﬁg‘aw&?%kﬂ%ﬂ@% a
hole 3 wHitipéekerictlysonhetihbetertamain] pértidng B b6 cofle EREI kA fro

i nsul ati ng,.paper) 4 is provided on an-inside surface (the upper sur?]ace of
Fig. 18) of the base frane 2, The insulator nenber 4 includes a hole for
accommda@ﬁ@;] the lead wire la_ Lead wire la also passes through the hole
of the inﬂéiagg@r nber 4 and the hole 3 of the base frame 2. A flexible
circuit boar or signal transm ssion is provided on the outside surface -

(the undersi Be typichhaRotofs, Fi GshalB)m&hbdNenhas e d B A EXLD! &, G }glcui t
board 5 gégrgdzn OFﬁm ng portion of the hole the under “surtaceyn Fig.
18) .. The PORG? PESAFNGHLHIRE ¢ barnirasmedadthicuasiteer Eoemsthednat aatoby
pr ot r udi ngil twougd aR @S acMF § R84 B+ PS5 ' | exi bl e circuif board
5 and the base frame 2, The po%/e_r Pgegl ng e%%s%lﬁ%?gg Pgélless'“@tpﬁé’furei @g?l y
connect ed®TBIRhBeRIRiche sratonirail o fardxbynrde|sdbieratto 4 end pediondobaad Wi r e
la to | and Pt QR4 @SaLIed; Q0. th xible.circuit board 5 [ 00041 Mdtors
configured in the ar%genm.ar, m%g?%tkogﬂ%ﬁgﬁ’%l? 811?"3% RarEgf gareded yithamd
wiring pattern and is arranged to extend out radially from the soldered land portion
and protrude from the motor.

f0003]

In an example shown inFig. 18, the terminal portion of the stator coil 1, which
is, for example, a power feeding lead wire la, 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
insulator member 4 includes a hole for accommodating the lead wire 1la. Lead wire
la 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
O covers an opening portion of the hole 3 {the under surface in Fig. 18). The power
feeding lead wire la extends ourside from the motor by protruding through holes
: Which are provided in the flexible circuit board 5 and the base frame 2. The power
feeding lead wire 1z is electrically connecred to the printed circuit board by s;nldering |
the feeding lead wire 1a to land portion 6 locared on the flexible cireuit board 5.
[0004] '
Motors configured in the manner, wherejn the lead wire la is soldered to land

portion 6 of the flexible circuit board 3, cannot be manufactured such that the
1



portion 6 of the flexible circuit board 5, cannot be manuf actur,!eﬁ %lrlrch t hat
the 1 19 AUG 2003 thickness of the notor thin. For exanple, w'th?- Shodlige
having a thickness along, an axial direction of 4mm or |ess, the thickness
rati o of soldering the feed lead xire to the land portion increases
considerably with respect to the thickness of the entire notor even when

the | ead whrenessed ths uhtdnhihnFeli @npmige . withe selderedd hickngss 95, 1he
| ead wire of 1‘sdi.ze .0. 1g'21 usua&l y increase the size of the wre to about
0.5mm  TREPAFGFEICH RE1BIR et 1952 alhe Chimlaeas Higlopd raoldsningf the Heed Bradiwiab to

portion okhd MehdShakRr Getd f1.exi LI gui f, .hoard reates a

| arge probl em b\hgn t ryli n 8?%38 ?cg%ﬂigtéﬁg éh‘a%(ﬁl ‘Jéj%ﬁtgléosﬁ%f h}lﬁ‘eneﬁ%togrtﬁe FBBY5]  To
sol ve t hi $Qpioticantyhen thernprd vizaveedeed lmadén tiznaisoThet BRlckdl almasss of t he
sol dered kang,.posi ut ting, out a t of t base frame 2 so as to
put -the sol délreeditr;E gjgé%g‘%(%li%c%héul rfflﬁéeaég%[’? r?bzep%fp?‘eo‘?’uﬁﬁofa&%‘? Agom

openi ng péhetefmeathetehetricdnespoingipogrial €ahofeddigaBpdrdrned thand RQphion 6
I Since the

"so as to soldered land .portion.6 in the opening portion.

t hi cknessggé t%‘%gleﬁggee‘ﬂf‘%%h@’ %i%%ﬁﬂFf‘eﬁwa 1438p (ProblemaREen HEVIRg o rred tenther |
however, tihesessof thkeirastsr.ar e i nadequate because the thin base frane 2
provi ded mcf[{%]the cutting part or opening portion |lacks rigidity. [0006]
Al ternati , a notor is provided with a flexible circuit board that

includes a MBisAlvEQHY POBLehD rachel LY rat.i t.erm nal rtion
is formed extendin f{fl?)m t he i:matg_i?br‘lc glgg%llggéonr tH%g% tg%gs%rg%%eitﬁu%ngfsa?#g‘&
directiorf Fndpertion & pacattineowearparhef s baset franlee? seckiwNgutathea
stator cofpBRlerd tRid n&Hd thon, | | dere o a |and portion provided on
each of the Ter m na polrllg?%lntsh% %t\%%gg’ragt |rn93f %cfrgm&% PUCHIPES B‘E&?P‘i&ﬁ ¢above,
bot h si dECEEERISHRS Gieaeat bhe evldimedl lapdridrtion & 6o eRgageet Wid kldaeighberi ng

sal i ent ;L1 Qns ivel yo.s0 t.hat .t.he term nal portion does not
nmove up fiﬁkﬁ %gs ot%@s(gaegfe}%g Cfﬁ‘? °by %ﬁ&f/e %)]:fe {br’l‘é}“éﬂsﬁé’f irgée gﬁifa éfsnt 1HPItERs bot h
side sec¢himtesnake thet heronehiphbntiorgvan thebboR@lds S6C1d@B§uatt HeSausk e

bendi ng §§&tl{e3§f the, ter.ﬂic.{ml hpgrti on is extrenely unstable in this

exanpl e. T PHEFTBFS? PRRTATEG With tRe FHIEHE PSP PRYMENGP@ tigndeckgang@dity:r om t he
sal i ent pébeélsections, the land portion nove in an axial direction and

cone'into coptact with other netal parts, which may result in a
short - circui Ferf‘ﬁ‘é‘(ﬁ@l?"la motor 18 provided with a flexible circuit board that includes a

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.
5]
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Thus, there exists a need to provide a notor that is configuredq{p mgimhe
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 19 AUG 2003 [0008] SUMVARY OF THE | NVENTI ON

I n accordi Ngoapgjt h one enbodi nent of the present invention, a notor

includes a stator core nounted to a base franme and i ncludes salient pole
sections e HAARY GREFA IYVENGIONhe stator core and each of the plurality
of salient pole secnigns C'hs pr.%i ded with stator coils wound around each
of the salient pole SettTohHEE ViTharfsticdines oinidenteserd ishesions hapeth:

fl exi bl e cincbulet hoacd thatmhas.d tf |aeMsQ|§?H§ia'?1td gg%egg%i&n%@ég\é%g%g. YM th
portions o e 7 ils

| and porti ()ﬁS .0 vv_hiﬂg(heach of the term na

is electri® F’ngzmédﬁ YetfomTHie lagxy bive ared ratiodf thompiaiiteff thBefd gxibl
circuit bogedohSisRieViade % i | asti.c extendi ort. -1 ons extending

bet ween thﬁh sal }52{“ pol eﬁgqe%:ttg Fogncg,ﬁg 'f“%gn aaﬁ%mbd(;%‘} oorﬁtb"ssmﬁeoﬁ;?cé%% of
the el asti thROENETgnclydes i ohest-shhpedllagbleieuitdnaid ghap Mak s diSe Bent, by

the flexi ' .pof ti.on being. ted to the fixed nenber, h

of the 1 and o BB B T Ri™ PSR GhG (risipab norkcagaE net

the fixed thestrpr tostiheleetrially codrkad. THe ﬂkﬁblehﬁaﬁﬁmgr%mmﬂ Qp&%]ﬂé%ﬁ?r di ng
por or

to one enhadi f. the sent invention, a cut_ i'on assi sting

bendi ng of TRa e‘%aé‘gtﬁscprg%ﬁd‘?ﬁé HaFHS Sntending: Boitwad extendioprimewesmghe
_portion Iseliowepolt ectibmitht Qai@ipdrdfys RN 808, LPeLELASLL G gxt£ndi ng
‘portion of the ﬁl} exible cirguit bi)ar_d.S Thus, thegﬁ‘e%?}ﬁegegagafheé{ %}‘ﬁgﬁi c
ext endi ng PROT TS S2UYGIAHHNE Berstands ibont iy tife fidxiblawizn body bomicavegns
.[0010] Aecamdids {1 PRY AoRd sent i nveption,. an insul ation
menber is provided on the surfg%gtegg{)ﬁgﬁfll%gé’%ﬁneo Seoﬁgﬁegﬂ'?ihﬁﬁ""é?"i

portion i BOYiresdypushedagainst gt fikesdl metnbabby tHajelaftid foecedictn the bahdiagned.
[0011] Irpgeigdition, according to one enbodi ment of the present invention,
a rotor magnet is attached to a rotor, a nmagnetic attraction nmenber is

provi ded an t¥teordirsmto fneamebsdintent bathd presest QfveABEREL EARRE PLLEAGLEd in

an axial gi.r [ egul ating a thrust position of the rotor, and the

flexi bl e %I‘tﬁeﬁbtd%%) OIF; gir:ltf ie('i)ans L eﬁ%ﬁng portion 1s provided In a connecting portion
between the flexible main body portion and the elastic extending portion of the
flexible circuit board. Thus, the bending of the elastic extending portion is eagsy and
productivity of the motor is improved.

[0010]

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

[o011]

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 magnet can be attracted in an axial direction for
regul_ating a thrust position of the rotor, and the flexible main body portion of the
flexible circuit board is retained to the base frame by the magnetic attraction
member. Thus, extra fixing members for the flexible circuit board are unnecessary, a

satisfactory fixed state is obtained with low cost, and the construction of the motor is
simplified.
[0012]



flexible circuit board is retained to the base frane by the matgnetﬂii%‘t‘uG 24903
attraction nenber. Thus, extra fixing nmenbers for the flexible circuit
board are unnecessary, a satisfactory fixed state is obtained with | ow
cost, and the construction of the notor is sinplified. [00121 3 19 AUG
2003 Further, according to one enbodi ment of- the present invention, a guide

groove is prravtidedadprdifg thegnekitedatddasthon Je ioh he hage, frame
such that_the _flexi blre mai n body port% otn o#l ?Fle g‘})gﬁegflgﬁbgt’gﬁdﬁt”l oard can
be easi | yisdPeHeToWatr mdgactatsidetiof mdrebarotothe hask fiwws: stdie chderiebl e

circuit bgarh ' e | a4+t he Lde grooye w.th ease_and

preci si ongé%glgllgfalﬁ gfdggf,x?tg%&o? i ﬁéﬁ%%%hl%ﬁéc‘%%gﬁlicﬁﬁan of a?"ﬁ?édﬁ‘é’éé?ﬁ'ard

i nvent i ontheaowsidd ef ghe aveor, sindprhoy| dedtédblk herctdodoagd weaerdispetd bhgest at or
core or tﬁlee t{g&e frams.,C uch that the flexible main body portion of the
f1exible EIrCUit BT " Can HE e RETFY Hr awn towards the outside of the

mot or. [ O0Qdeys] Al so, according to one enbodi ment of the present invention,
the position, of the drawi ng out frominside -of The notor for the flexible
circuit boar 8% 2¢rdingdq g embedimenhpkthenpiespntdinFerionm exideEroeveaisr ange

of the SCaRYIRA AARE #-Qha tnlﬂcﬁnﬂﬁ-zgf &fédstﬁt}‘ﬁncggheg]g tRE b ﬁramcfchgﬁ%ggﬁ'%%ley’ the

hei ght di mension of the drive ice na I NCrease according
to one erfrxhiperaindfody porfieegbtite flerehleicorpitdoptditan be easily dedved tdweridae base

frame andyt . rti.ons of the elastic extending portions are firmy
hel d. ag%hngtﬁté’tlﬁé;&ptpgfngeét?%stead of the base frane. O her features and

advant age®034] t he i nvention will be apparent fromthe fol |l owi ng detail ed
description, ,,.taken j.n conjunction with the acconpanyi ng. draw ngs .that
st at oo, Alsp 2kl SO0 R A ob the Bred R L A AL WLt he
present idrweity art, &BRIEEIPBECRE HdtENfERhPRAWHNGS rhiig bohr$ROWSadeed in a

vi ew of an enbaqdi nent  of _the _present

| ongi t udi nal sectji.on,expl anat or

i nvent i o eIF’énglp‘BF‘?Cg‘&nte&c%P HHE SADELPL the |5ganping _§Rn€df°ir\ﬁée @Fﬁi))i.nd thy. 2
shows a mba@@cmb@m@é%uem&%m héiBRt BB sicthOMhe Brifd QGevike vhdyInodpehovs a
pl ane explanatqory view that 1llustrates a coil-wund stator core

- - assembPeraseri Adwp. iascrHmmin ore simdwdimentFpigthe] present inention, a plate is
attached to the base frame and the land portions of the elastic extending 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. ‘

Flig. 3 shows z 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 cireuit board
(FPC) utilized in the motor shown in Fig. 1.

Fig. 6 shows a plane explanatory view which illustrates a combination of the

coil*wound stator core aséembly in Fig. 3 and the flexable circuit board (FPC) in Fie.
’ 4



Fig. 4 shows a |ongitudinal section explanatory view of the coil- uz\f7 P
stator core assenbly shown in Fig. 3. Fig. 5 shows a plane expl aha § 2003
viewthat illustrates a flexible circuit board (FPC) utilized in- the
nmotor shown in Fig- L Fig. 6 shows a plane expl anatory vi ew which
illustrates a conbination of the coil-wund stator core assenbly in Fig. 3
and the fbexible circuit board (FPC) in Fig. 4 1 9 AUG 2003 5 Fig. 7 shows

an expl anatory assenbly view that illustrates a process for nounting the
coi | -wound st'dfor EE 48sEHIFTRTaRY 2erenbly exienl ehasi Hbwrmatdsoar gy BRCfor shown

I Fig. 6 n c [ - e | le_ i g LT
n Fig. 6moQnankase chanRiEi éiato?icgﬂeo%‘& ol ane FXPlRRA oy, g:bgg%gm

illustrates the notor shown in F I NSt a in a

(HDD) . Fi thova insFig. f omgibaerdirpale. secti on expl anatory view of the hard di sk
ongi tudi nal, section expl anatory

drive (HDD) it ' . FlLg... hows. a |

view of a rm{F?) ' é;%:}%gfr% %lg‘“‘h?%\éi%?%‘@%y BB OGPRETTEEEECT 1he TFteE STV T iR/ & ilon.
Fig. ii sheidled ipladredexM durat @fYDYi ew of the notor shown in Fig_ 10. Fig.
12 shows a | if.udisnal. section_.expl anatory view of a nmptor. according to a
further embodifrént aolfm%lﬁécg‘ﬂ‘?‘le?&?ﬂ’n ?’ﬁﬁ%‘t‘ﬁtfj n‘fle'!‘—‘iogﬁh‘ié & daive SHG Ul nal
section eRpl &natory view of a-notor according to a further enbodi ment of

the present [nvention. Fig. 14 shows_a |ongitudinal section explanatory
view of a m)hgr e@c@’d’l‘”&i %goagbmémaﬁmw eERRRAIPTIEEWOT 2 Ftpr esnending to

i nvent i onpthéd dnbodBmSAOWSHR profegl iMALRaL. section explanatory view of a notor
-according to_a further enbodi nent of the present invention. Fig. 16 shows

an expl anat ofig- &% serst § Planeww plaaetdry Vst obithesnatopsleresis: Figr 10.connecting a
Lot o0 Pl e M S SRAET M A 11 o
i |1 ust r attexheresmbediowas of flerpredmnt isteation. coi | and the |and portion in Fig.
Lo g D PoY8 ok 209l HEl AR S8SL ISARLE ALY OF 'St i g 178 A1 O
further embodiment of the present invention.
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.
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 circuit board.
Fig. 17 shows an explanatory 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 that illustrates 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 ta accompanying drawings.
[0016)
A spindle motor of an outer-rotor type for a HDD, shown in Fig. 1 and Fig. 9,
includes a stator assembly 10 as a fixed member and a rotor assembly 20 as a

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

5]



[ 0015] DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A not or T@Qrfpjgji?@%
to the present enbodi nent which is applied to a hard disk drive (HDD) is
described as follows with reference to acconpanying draw ngs. [0016) A
spindle notor of an outer-rotor type for a HDD, shown in Fig. 1 and Fig_ 2,
i ncl udes (e;q%t ator assenbl ¥ 10 ag a %i xed nmenber and a rotor assenbly 20 as
a rotati | STREOAEEF T WAt LG R2ss3 Batroirametid ‘thigh ¢ avrevedde shh fiyed dafa @or t he
upper si dehodn). T Hasb) e 003 iThemsbat 9f AssemldiAQ.PRS: 3 L?rﬁﬁ‘ﬁlnar AR, 11
which is screwed to the fixed base (nor shown). The base flrarre 58
formed froPriet&HUFaterTeashis deixeds skaftid2rurdop! thinledsi teclt o medued drt:s

wei ght. AL} ; f.. si.al SS ;steel i munt ed. at . nerally
center ar egghégf%ﬁ %Eﬁ%ggg%%t%f %éa?lﬁdg]gﬁcaggea Dgfggfdeﬁ%ilg 3 zflél’ﬁ?“?‘&%d to
conpose aceipgseshapedhaptd wplrdoroom im thdbadadsené nane sbkch hin St dabanner

t hat the r l.der 13 suryounds .the fixed shaft 12 with a radial space.
[00171 Acg%a%(lj&rk?clorsélr ﬁlnﬁaﬁlﬁ%’gﬁ?ﬁfﬁ’f&?&l’i‘tvggﬁeﬁ 4¢B?%d body of magnetic
steel shed081i]s fitted on a nounting face provided on an outer peripheral
wal | of the core holder 12. Especially shown in Fig. 3 through Fig. 6, a
stator coil TSSPEONGSEHE4 cespetediof @ sfackeddarrred dofy e? m@epkiie ateet ghasts &al i ent
pol e sect figHa8 oh4emwWhhghs E Lal b [ gore 14
to provide a cojl -Woun(_jg s%t_%gng%ﬁg%% éﬁggﬁgﬁégﬁpf#pﬁléﬁs‘%%% %&heg%ﬁségl?g{ E‘% t he
present e Fnehoyye i dagpr 3 shewugh BepBasestetr|colli Hdingouodnsksddimely of

U, V- angohhd - i i . 1 f_{:he .cail -w ndings.are
three term na{%&géﬁjt?iaoggﬁggbég%ﬁﬂ%ﬁg%iéa%%éﬂoﬂg2398‘6%11%%ﬁg%f’rﬁré%g 5?13'\%&% are
drawn out*2digliyintthe seatar enre ddrte pavidea chil-obuhf ermbxedre adsegaobiyi Titsstaba | S

el ectricaly; agh | and portigps,16a of a flexible circuit
board (LR 1R IRE AL e PR AL 2l ARRE BRI i din okl o
circuit bdadd {RRE) Wephaeprbhd diadlead thoxrdodd &3¢ bf the s@i-AikBdys ROS th@p 16D
whi ch i s- sheet -shape. The fl exi mai n body.  portion 16b has wiring

ci rcuit &g{r%jlr};smi%%n%ﬁ %Ef'fl?'i %h%rﬁﬂbﬁcf ge PR aThEnGs e BeY PS8R outhe

f1 exi bl e feorn ahie brahavsdte (EPEHLEF 1hs SOMARIpReMRS 15 Sidl&ilidinSaaReteAQL T ON
16A whi ch iﬁ %%r med.to surround _an outer peripheral side of the stator
core 14 &7eh oblsaortets 167t adiexihle ciapigt board (EPFALE by etyapfedidsoingion 16 B
whi ch extkmdsg] in a radial direction from

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
hag wiring circuit patterns 16¢ which is connected with the land portions 16a. The
fiexible circuit board (FPC) 16 is comprised of a circula.r-shape-d 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 motor.
[6019]

In an inner circumference portion of the circular-shaped portion 164, six elastic
extending portions 16d which has a land portion 16a 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 protrudiz-ng portion, i.e., a free
end portion of each of the elastic extending portions 16d is provided with a land

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



one part of the peripheral portion of the circul ar-shaped porti on‘i §6AUU 2003
toward outside of the notor. [0019] In an inner circunference portion of
the circul ar-shaped portion 16A, six elastic extending portions 16d which
has a | and portion 16a respectively is provided so as to extend toward an
i nner and g@nt er di regi on. Each of the elastic extending portions 16d is
formed i nSeqereddoraninetlthedand pertoan 16achthe dlastie ssrordinppeitons Bétween t wo
salient pqpgegections 14a of the stator core 14_ An inner protruding
portion, i.e., a free end portion of each of the elastic extending
portions 16d The priovicdedeuit tphtartante wideh izon fd6aed espaedidv @loyr sAnthech of

the | ead ﬁglfttcjngg% 15a of ]ﬁ‘%g sd atorgﬁol: |s.15.is.6 .19 AUG 2003 sol dered to
each of tRe TPARd PEFT FONE L6 B PHE &1 Mt IBXF SHdTAgS pBT PO R PR 0
[0020] Thenaiptdcegocéxtend talqrit b efufsal 18facWibh T e esrFapRRshdRaexdraps g M si x

|l and . portions.l6a are npiled tqQq four parallel wring circuit patterns
16¢ and g'é&“FPéEef&ei ?P“’(Slﬁe%gFaﬁf?lglbt'é’&@é‘ﬁd’oé‘{”i’ihdﬁaBrlécH‘&Fle‘Hialkéf@t?d?ﬁ‘n%ﬁ"et he

strai ght - ghapethd@hby BNpbOidRd ih WMEH Lk REmO Yl ShdShe THEit ALY p&'&%ﬁ e.Lfl‘sn ‘he

portion 16 B is guided along a concave _groove (not shown) provide
base fran® 18 fraype onhin &% pategportitnaiverirasbak diseetivg of Bhe basgrizawe ddtthianghn

outer porji | { i i h Qla%? I 11t ughs, a.

penetr at edbﬁﬁ%&fgé{ oﬁ%ﬁwﬂischﬁ gtrfdﬁeﬁgdﬁ% aéfn%m al |°kgg§ el%iﬁ' pggé’ ﬂhﬁ’ N IVie) _ An
adhesi ve mpatredliialfillied if ithe¢ pendtratbf dojpeliet tiadreby mblee thé agotbh i @byntskemn t he
notor is unt ed t he I rame of a , dust is prevented from
entor i ng T Bufih &g 'S TR AP OF s e ot Falesin BUE B8 Hiteh EPhed.
[00211 |outsiddendtibhe alsaniidse 14 widthgxidbl e circuit board 16 to the base

frame 11, @éﬁhom in Fig. 7, firstly the land portions 16a of the
flexible é it board 16 is soldered with the stator coils 15 of the

coi | -wound stiatopdercrorRs@sblenht feablk dRAK AL MBUStIRDLEEranki L dkQESVRer. In
order to d the |l ead portions 15a of the stator coils 15 to each

o e e i e b e e B ad e B Aehise fhe desblorAcHE bogrd § bris stlggrodupeh
{1 exi bl e @hgito} chBRLslor 4 @AclR AQick-HVALRLAL Qha DAL ASSREDLY oLe

nmounted to a jl(_Lln such a manner that t I exi'bl'e circuit board
posi t i onédumserhes de of the coil -wound stator core assenbly, which is in

a upside dOWI}n %t:&éxﬁto"‘ﬁ& Qol&gﬁlpge Gﬂe Iegdtp%%oﬁssh?g\én omé Hleritgtor7eaﬂs 15 to each of

the land portions 16a of the elastic extending portions 16d, the flexible cireuit board
16 and the coil-wound stator core assembly are mounted to 2 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 upzide down state with respect to that shown in Fig. 7.
As a result, the lead portions 15a of the stator coils 15 ecan 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
15a 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 on 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 cireuit
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



As a result, the lead portions 15a of the stator coils 15 can be sofdajedp)s
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 |ocated

under the land portions 16a to prevent from bending the elastic extending
portions 16d downwards when the | ead portions 15a are soldered to the | and
portions ISznefincttrabigod bexé BEesehbsuih mear dads rbatiegratrdingd Lt Bedv

coi | -wound st at QL Cor ssenbly is placed on the base frame 11 in such a
manner t h&P Y He 1P qui%rseﬁ%“iﬂﬂ&ﬁ“fcu“’oé%%fé 1% 1§ Srdunved tonthenbisesfkarcot]

menber (i Bh@hitAYIDARRD) mihbURiGh.ILSinstick)q8  the inside surface of the
base franme 11 (see Fig. 1). Subsequentlg, a ring-shaped nmagnetic

attraction[OBP%]"te 18 is mounted on the base frame 11 and the flexible

circuit boar ) [..Sh of th oi.l - woungd stat or. co )
assenbl y and ﬁ\%}gss‘%gn@h%:}%%?%aéﬁ Irbg%f ¥ Orlglgélrelg%féﬂi“%ﬁ%‘? scér&wcfd?ﬁﬁr# ﬁeéﬁ\
axi al di r sorindg ihthe bhsserfirmge sihape the/ mh@n MG 2008 cradaat 1€ Aid & acldepy pl ate

18 as sho i ig-_1. a.resul.t, .the f ible min body portion 16b of
the flexi bFe & Eslpd t?_é’glg%il ié‘f" iy WV”F%HE%H # dreennchagRions efniderasticr ough
the insul ateendimgrdeetiofd DedilsAlotngd RANBE )sidedofl YQAAke flahd M Sn¥RKus bShea

fl exi ble main b(ﬁlgay?portl on 16b_of the flexible circuit board 16 is nounted

to the bad@phy PSp ke Lidgraigh the ipwmdatenmenbare(agulating repso! d2r ed
part of tRepdctit ROLkdvAN il F8 Wi @hr ithe m’emﬂléj@igc%p bgalf&;?(:g %segzgyéxggerdt liooﬁeOf the

elastic extending portions 16d is located on the si ase frame 11
and t hus presHeame ddathesiree gad paswor pheachidf thiredasgie dxbending pbetiars Itenker

(i nsul at i fhtRARESNs 19 the BRSS! S i hg. 1. .after,the. flexible
circuit board 16 i3 %Dupht eg to%t%%opgjaesle ?@é’ﬁ@‘“ﬁ?ﬁ PRE 1§ ol slameh 8% on of
each of tReuepandt sfctheobindidhpagtorfithe hsndl fartiof 1daend pugiwar sisd hyld heigel der ed

part of t Hgﬂg i i.s.ikn a slanted.state- Thus each. of the
sol der ed dglgr% 0 E'tB ﬁéﬂ% g%glj%%?l? irhgnshi%lgﬁf & FERHoRdt doNgaPretiondpe
surface ofigt hebbhase of thneladidc Sdreoagdnatdl Bniaxbaldish seeHe HastfAectoniin

di rection ir Iig% 1) by way of the elastic force originated by the %endi ng
of the el®&5tFR ending portion 16d. [0023] Also, in a connecting

porti on ofcogath of the elastic extending portions 16d with the flexible
mai n body portion 16b, a cut portion 16e is provided so as to attain easy
bendi ng of edtH oF ABIRILEG RRIER 08 Adithef therelastisexiewling nomiaisti6drwith he

el astic the flexible main body portion 16b, a cut portion 16e is provided so as to attain easy
' bending of each of the elastic extending portfgﬁs 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 after 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 shaft 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
pressure 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 minute bearing gap

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




extending portions Ad are preferably formed to be accommodat ed iqqu%Mp 003
space between the salient pole sections 14a of the stator core 14 a te? '
assenbling the flexible circuit board 16 and the coil-wound stator core

assenbly. [0024] In Fig. | and Fig. 2, the bearing sleeve 21 as a rotation

beari ng mber _.conpgsing the rotor.ass | y_20 i.s rot.atably nounted to the
fixed sharfetar%ﬁ &5 Véa‘ndzcim%i Wairﬂfaé‘ieaﬁhed]i r%%f ilgrﬂnff}?frrﬁ‘%é BIEN BYPESWE. The
bearing steeig BB 4% fiopimd for om LOPPRRerdbiRYaUHRE e k@dlerslchnas, phesphor
bronze which is a Iﬁ%ld” wor kabl e material in order to machine, tor

exanpl e, %“’Hé_g?’ieﬁbla HECOPn afstraciiedi bibetcarion Ay rrant: cas prlesmiios elirkace
formed onnamdiRtmERad s0eE LPhes Blarsir §:208 .08 oL e ﬁ&?rb'yrlgae}tc‘g’ﬁ c%ﬁhﬁ‘m{"}grce.

bearing sleeve 21 is provided to oppose’in a radial direction a dynamc

pr essur e fosgereseeng adypamimpreheeut er peri pheral surface of the fixed shaft
12. And rgflg] dynamic pressure bearing portions RB are formed to have a
m nute bearing gap between the two dynam c pressure surfaces. The dynam c
pressure sur flaedduiont helifl dymunAklpfss2dchenitiniebee o adkrangbdhathapé t he
fixed shaft %é“j‘:g thF radi al agy amc pressure _hearing RB are disposed to
face each"ShHET~OFET PABGHCCRCAYEY Rt lepst eyapr phthe dyspiue RFLSSUYR Fufaces '

directi onf theSpeeids edetdii 6Ad 1108 fitdd dhSYCHd aphd E‘Q&iiaf%gﬁligiﬂre%ﬁxre

magnetic fluid is filled in the bearing gap space and is held by way of

capi | | ar FERYFAERE F5PVEeAED olOF riFeErmdy nirmed pres sar@umiproes] direstigddind on,
radi al  dyRaisd RiBSHH SndeBRERd M8 91ARX%ES, af aéaél%fécﬂgn@.oﬁﬁriﬁE %B&tio(lpm

shown) are forned concavely on at |east either of the dynam c~pressure
sur f aces thefubrretisasiividgssiwesuizd hwayd ¢ pravishaberatian Khehe aadial
dynam ¢ pLESSIY ' r %pgl forned i

ci rcunfer gﬁt I a|&§?§§§?%§%fag%5%g%§?‘ﬁg&ﬁﬁ %%&?% p reggurgilﬂigﬁ%%faperﬁ%ndz

bl ocks i Aberrtaxhab 28iandche bpariikisieme: 2obm flmimed atf eupptrtddoaithaesfdetitad i s

pressuri zed-b a..purpi ng operation by t radi.al nam c pressure
gener at | ﬁlge %}r{%dos\’\%g% g‘;'nav flﬁeu nﬁ“ﬂ?ﬁﬁ?ﬁ?%@%ﬁé?@hﬁ@rﬁ@ﬂ@? gl"&% and the rotor
hub 23 ardo2dle bearing sleeve 21 are floated and supported with respect to

the fixed shaft 12 by.the dynam c pressure_force of the |ubrication fluid.
[0026] A risigiershsegd @H‘g’%@%ﬂﬁtmf*@ﬁ%ﬂ 1S7ﬁfit§5 £0 £RESWPER eBA DEFPER OB
portion fiked Kigaft 12 XPlk bhalde dideveTheishBavinied BbeeMSvidk inSaPEeXERkedidy oM
oving | Qy %vr;yao Itﬁtla eglgall‘g?ﬁé Iwciil:’]h 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.
foo27]
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.
[0028]
A rotor hub 23 composing the rotor assembly 20 is mounted in an outer
peripheral surface of the bearing sleeve 21, A rotor hub 23 formed from metal a110y$
such as aluminum or iron metals is formed to a generally cup-shaped member 50 as

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



by way of the engaging with the engagenent nenber 17 so that thel'i)gaﬁ\iiﬁgzaﬁg
sleeve 21 may not cone off or dislocate in an axial direction by external

forces such as shock or vibration. [0027] A thrust plate 22 conposing the
thrust bearing is nounted in an opening portion of a |arge di aneter which
is formed in the upper end of the bearing sleeve 21. A protruding part 12a

which is f Lon the t surface. (upper end surface sho in Fig. 1) of
the protr Olgifﬁﬁs‘ia eelg(; et?‘(r%g i ipi%‘ag%%iﬁg Cfﬁtﬁrsge?%?%gﬁ'&’sr‘ﬁob BRtZScoMt &g with
respect testbhaubnsi deobunhaaedof bi heedhtust & %Irﬁlegttfﬂéqﬁ'iﬂﬁn%geéL{Efzﬁuce
shown in Fig. 1) aTd a so-called pivot bearing is formed [0028] A rotor
hub 23 cofy6sPREPEHE! Fiiere Ysbehenynogess Hodhe adtor huhiZSdapervidgserithher al
surface of, 54 . A o r fromupetal alloys
such as al #ﬁtﬁ%réﬁgoﬁhgn@% }g&}tlgéfog?%%h@gﬂfzigé%glf‘cgﬁgﬁméuSflg%acpnécél Trenber
so as toraar mpgael etridieddydiskdisuoh msteaiahagme inermil periphetal shefard o0 A

Al, 10 200 j.QLni r&.ur i rqvided. in center. sectign of the
rotor hub 30%%%1%egghgfagt%arngﬁu%&%ﬁ%%@@ ‘i%@it e Orl?f\?“félﬂjrt)el ywﬁﬁ“e@’se }%')?lfbtrigng or
shrink figpdatiog 28H hThespeet mkgnan24 aut @tapedl phaimfer&uidfiBC @iz Theclbgari ng
sl eeve 21. The. rgt%{l hup 23 jE‘ rovi eda%/vitpl a} tapﬁed haole 23c in a '
hol di ng pBPtHBY 33652 GFeRAETP ﬁlpaall SpElReR o HhdRidhe sahentapde seeions 14ao¥for
magnet 24theSstdtoxeskebns, an adhesive material in an internal peripheral

surface oh%ﬂgt §1e outer peripheral flange portion 23d that is fornmed unitedly
with the =2 ng portion 23b. The rotor nmagnet 24 is arranged

circunferenti Alxﬁy%ﬁ%i ﬁ&al:ﬁoﬁipﬁa%@ 18RoB%5 kL Yt %%ﬁ%@l&ﬂ‘éﬁ%a?rg{t%cfg%earlial

surface of each of the salient pole sections 1 the s core 14.
[00291 Aushdeiieonanetlpetiesmalbaisefiis! consiintidagudheaof theghshdpade Magnet i ¢

mat eri al I I .s fixed-gn_an inside surface
of 1 he ba2n YHpar Barakd LEOT. B8R L PBLTR L Sbaddon) LRI DpR ek TRe 261t
attract i onagreat2d w8am ppipd ddrettien. rthcomagneignetiradionrplate ¥ iah mémbet foon. The

magnetic aptr ion plate 18 is er. for -attracting the whole rotor
assenbl y ngaf %ﬁ% ﬁge E‘%so % Ort%rrr%“f?%b&”%gﬁ% B¢ %QS%ESW& f]cgy é*?atyr T TG ce
acting betveetior ierce cicting regnedn e asdr thenragreind thé thasitenatopleabe 18.

Due to the at tion. force hetween_the magnetic attraction plate 18 _and
p?ate fsr %;ue to the attracgm\?ﬁrce between the magnetic attraction pFiate 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
attraction member 18 may be preferably provided with a concave grc.;ove to guide the
flexible circuit board 16.
[0030]
A motor having such an above-described construction, for example, is built into
and used for a hard disk drive (HDD) as shown in Fig. 8 and Fig. 9.
A motor M on whiich a disk D is fitted is mounted inside of a sealed case ™40, and
cach 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 '



the rotor magnet 24, the protruding part 12a of the fixed shaft ﬁ%mtﬂﬁg
thrust plate 22 conprising the pivot bearing are always nai ntaired I z;
contact state. As a result, an axial position restriction is performed for
the whole rotor assenbly 20 in a thrust direction, and thus, for exanple,
even if the notor is placed and enployed in a reverse attitude -upside
down, t hethrohedor teyrrhfzaiSEce wirtioldte Rl ebtion Beepagietdnge ofitlid a@hhiR

menber 18 may_be preferably provjded wiith a concave groove tq, guide the

flexible %ﬂl}eééﬁor&%a#’aa%?m[ Slei“eﬁﬂt”‘dr %ﬁ%%mﬁ@nﬁhgﬁe gwgébgv&@r&féwi bed
const r uct {RMNrifeQlcvE%aiB} 8ot HeSinbMhLdg. into and used for a hard disk drive
(HDD) as shown in Fig, 8 and Fig. 9. A notor Mon which a disk Dis fitted

i s mount ed337%i de of a seal ed case 40, and each head 43 held on ti p

portions of I £ gém% [ ) . | R .41 is
di sposed to g%cggfd%ngaor@jgeo tﬁé&ggg%tb.ﬂf&[zoog%e%a g‘%’%egﬁggéa%??riﬂ%%qﬁat h the

head 43 aselwsyepuskiet ignirst shamnifag dahe bk framiecH hysway géneradddte fowet or

shape in a plane view as. sh i.h Fig- &.The.posiition of ,the pene ted
ol 611 2 oBecdy R bk e e ronl novtist B BRI v onsibe BeRGTIGT * 1o
19 AU G 203 it Becailt lie $03daE8 REEE farfned o3 dheuiderentdcalof the Baliblerirexgept
the range of the scanning ~zone HA for the head ?rg\ éz %#g the heag 33.
Consequermdayd 16rand shemhthefleiable meHn bpdy prrsiogr 16pLL RS Fewbipgirangt bysed 1

i ncreasedg nf A3 1o AeIRLLEDGd D1 tHEBE BRE BbriRiFRGdhERMstic bRg:nddlLed:eidnpar t

of the land portion 16a is always pushed agai nst the surface of the base

frame 11 Y isdiftedfuparndbern hrevdmgriue toghedeldetrdmnart Rengeres AgtibFha WPerr ee
end port 's%@fagé of iﬁgaéwgﬁmt B@fﬂ@g&@f&grmeosm %gaﬂaf&m 8. RESAYSE 16he

sol dered part is forne e undersurface o flexible circuit board
16, and vhénldine sthbbeichhditivaiby Wiy the bending ffbe,cb thé eolfitwed tsire dedsrmani t
board 16 Ehe free end portion of the

. IS n}gunted Q thae basee frame 11
el astic &APRRR %E%%Pﬁl R El?l%ﬁ%ﬂo{ﬁf and bent upward due to the
sol dered [p@sg] contacting with the upper surface of the insulator nenber.
Therefore, t Q‘%&s | der ed a% f thel ggd Eort i.on régoa s heArd. [ n c:‘E‘abl e
condi ti on by ‘\RESFeBE P%Bﬂfgé P%&‘ef“ﬁroéé, FO°IHE BHTHE e d P POHSEs %o
happen t GiskidtiRg @hd basdinR YT HRANESRId ditddienPpbr@lonaldd. is pB&A3dd in a connecting
portion between the flexible main body portion 16b and the elastic extending portion
16d in the flexible civenit 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 (nsulating 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 rotor magnet 24 in an axial direction to regulate the
position of the rotor assembly 20 in a thrust direction, is provided so as to hold the
flexible main body portion 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 staie is obtained with low cost.

[0036]
In addition, according to the present embodiment, 2 guide portion such as a

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




According to one enbodi rent of the present invention, a cut portip@ hgg éﬂf
assi sting the bending of the elastic extending portion 16d is provided-i A
connecting portion between the flexible main body portion 16b and the
el astic extending portion 16d in the flexible circuit board 16. As a
result, t@f b%?ding of the elastic extending portion 16d is perforned
easi |y antFaette fedbleonaum badse perdionglGtoot Hee Bereblentreaithiomir delst qurt dferhe

i nsul at or, pRRDE | | at i ' unted,on. the surface of the
base frarr%l_ 11 tE?%E%ﬁ’%ﬁdéﬁg%rﬁ%?ﬁ%m%g?{%t;g%EBE %ﬁﬂ)}%%?%@%‘;‘i ?‘fﬁé?’é%re t he
el ectri cafispaskd abiihi and wlecishle alwtgorheignidt patined. [ 0085] I n addition,

accor di ngrd@+f he present enbodi nent, the nagnetic attraction nenber 18,
which attracts the rotor magnet 24 in an axial direction to regulate the

posi tion of tlheaddition, assedibkyto2thd PrébehhleuiodthE&C tHhe NeyiSlePLAYE dRd SO as
dy portion 16b _of the flexible circuit board

to hOIdthe'fll?EicﬁL% iml;&léo €

16 to t hd B PP et tlexible arcpgshpard 16, isedispesedeifhan arep ekpenitrfgr the

f I exi bl e @évisgirhn@OB ol fhe BeANASCESSAL ' Y it gtate is
bt ned e CLE ot o nyof s B 68 s8flator A1 C o B Rhernhf SO Mol Bt
enbodi medard 1§urae ther Bovmes vatkeeast she greadvend she oaavestor nekhenthplelf r ane

11 and/ or, LC1a 3110 S to 11,19.AUG 20D3 draw t he
f1exible Bﬁ%%%tﬁ%gﬁi%%ﬁ %%%gg% aoﬁmﬁﬂ%?egf%cf i HhE 2hd 8 ufl?m?)‘?fa?‘ﬂt%GcaﬁhWPe of the
not or . Tiebtadhest kecaipe gy Rrancondcessarptooveripdn, ant healfdiextibhe circuit board
16 can be[ooggﬁsposed easily and precisely along the guide portion. [00371

In addition, "according to the present enbodi nent, the flexible main body

portion 16b @fn thbofinexi hewni incBigt 1008IdFiH 11Sisth HRASE & HekdinAhe G eXCept
for the ving range.HA of the head 43 or actuator 41, Consequently, the
f1exi bl eregﬁglfeéiﬁ? Punﬂ’géﬁﬁre‘f%ﬂs‘ia“ f‘??eSSrFB‘%/Flﬁg‘l%“aﬁﬁ@f&edtlﬂéhﬁééa"@émntlﬁ@ed

act uat or embedieipl Atdlding 6 HAE ak@dainiddl) £86Moathefcé B SreNPRE HLLS 81 gnce

state and a thi nner noptor ﬁ%n @t}ﬁa obt ai ned because they are not necessary
to over | Hp™eA Bn? deraprslareilal ghrvpotsh thusaphes fpallensinuis hoswd L6 cBhgbe 10 and

1% 5 LSS i e L e P SRR (T
16 in an axial direction as the above-mentioned embodiment (see Fig. 1).
foo39]

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 basge
frame 51 and a bearing sleeve 53 as a fixed bearing member is fixed within the
bearing/core holder 52. The rotor shaft 54 provided with the rotor hub 23 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.
f0041] N

The embodiment:_shown in Fig. 14 is a 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

atiraction plate 65 is mounted ‘o the base frame 61 so as to face with the rotor
12



enbodi ment. According to this enbodi nent, a bottom surface of the bésalb 2003
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 notor w thout
bending the flexible circuit board 16 in an axial direction as the
above-nenti oned enbodi nent (see Fig. I) [00391 In addition, an enbodi nent

shown in Fig. 12 i43' a shaft rotation type notor = wherein a bearing/core
hol der 52 FEEHFLEIdBRT ﬁltji SSHPY- eefftiehle gHER oA ke Opigs&art paTerosy thind a

bear ' ng sl eayver é@o@gﬁa QJ&uﬁ@i@g%@ﬁ&rpg}rﬁ%%?Ehé §asre iexedh M tRiRe tslba‘%or core 672
bearing/core holder 52. The rotor shaft 54 provided with the rotor hub 23

is rotatably $hppgarrdungy shes nbwaFisndosk eeethes3nce00f @lshafnrathsowmbedi ment

as shown inp_Fij e nam ressure hearing i sed a a_radi-al.
boar 1 ng porirbi el eI e BugF T BERRbI0 b S imeb BN 0
But in an arododepdrtmhdéb of ohdilgkiblkIircaitdpaahl €ispiedsurnie besys iragei @ @l so
used as a_thrust, bearing portion SB. [00411 The enbodi nent sh in Fig
14 is a m)fo"ﬁat&f éaawgﬂﬁ’f = ’P%’_f’ﬁﬁdo??/ %‘?n sey 5t ﬁlygfélet%??‘gaﬁ?&m‘hép\éﬁ%i%}ﬁ
invention pstRpRldagd pukled &gﬁnﬁ@@%ﬂeﬁéurfﬁe&mﬁ@gla@@6@ tBbugh adBullesk to - .
an outer peripheral wahlgsurface of a base franme 61 and_a rotor: nmagnet 64

|f

i s mount edPHIARNERERYA & by oA Ereicierssoy kich s sroduced by the gpegizg dewn

nmagnetic gt {Heaedd QN PbRbe Fohé %Ia@ﬁb'@&ﬁﬁdﬁf% ﬂd?ﬁoxbelﬁé. TheTR O B8R A8 &0 face
with the rotor 12 1 9 AUG -2003 magnet 64 in an axial direction. A flexible

circuit boehtaimgmilar gpengtions of elirprs aetherbove menrionehermbadioremitng porti on

formed of thgpase frame 61 for the stator core 62 The enbodi nent shown in
Fig. 15 is another notor of a shaft-rotation/inner rotor type to which the
present i nventTien ebodppiritech the phisenenbeditiventire tdhecrfdedxabive. Haievebody

portion 16b the flexible circuit.board 16 is. fixed t he hasg franme Gl
by a1 atBeRlesiylf e e R B o e B eibe iR BT, o
the land glewti and eany Sodditdaednagansd nidde witdelt devfréieg @bmt Hee pligtae 66
through an insulator (insulating paper) 67 by way of elastic force which
i s produce@2HY PHE® RERFHFEIWA™ of the free end portion of the elastic

extendi ng pmygBi on 16d. These enbodi nents can obtain simlar operations or

effects as theF above- npenti oned enbodi nment. (0042] o
or examaple, m the above-mentioned embodiments, as shown in Fig. 7, when

the flexible circuit board 16 is assembled 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 atiraction plate are placed on the base frame 1in this
oxder. 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 ean 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 18d is preferably formed in
size to bend easily between the szlient pole sections 14a of the stator core 14.
Also, 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.

[0G44]
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The enbodi nents of the present invention are described above- 03
needl ess to say, the present inventionis not limted to the enbodlneng@
descri bed above, and many nodifications can be made w thout departing from
the subject mtter of the present invention. (0043] For exanple, in the
above- nenti oned enbodi nents, as shown in Fig. 7, when the flexible circuit
board 16 is asé@nbnémmt@amhénbaweﬂﬁranﬁmﬁinn@haomaﬂﬂ fro¢ tendngorlha o0fhe he
flexible cjycu 0 16 is soldered with th at oils 15 of the
c0|I-mound&‘g?%.Bgncofepggggnﬁl§‘5&§ngﬁﬁymﬁF%gﬁéh fggﬂgﬁé“ﬁﬁ1P“VnpﬁdV@nce
However, iieif ixedGo a 8Red RSdth@droguchi £xshltakt BehpaPald tHO1amd hbRwhblrern .
circuit bo%rd 16, a_coil-wound stator core assenbly and a magnetic

attract i orf prift S LERENE PREMP SroFREEARAd fr avay of 4melpfisiorer Bethe vt ast i c
ext endi ng P4t isoﬂhQQQld@@a P&t Ohf \R’ﬁﬂhaﬂgdfogﬁg& oHpﬂ’f@r ﬂnﬁo% 1155@55 (5 ht%e §é\f191%r ed
part of the | and portions 16a of the flexib circult board ace
upwar ds arfaresnbased sofivrelveethied ﬁo‘tv’hlél @p@ndﬁrofd:bﬁ |ﬁsed_5ﬂ€@ﬁbﬁtrhbl€dtol the wi)':usmad
stator cor I i.ng red part of the | and
or 1 on_ 1eorret i LiShaR® REELEDRHIRG f HEP B B bn R W BYRNSY of
elastic fofnhadﬁghtmhﬁmhmdlc extending portion 16d. In this case, the.
el astic-extending portion 16d is preferably forned in size to bend easily
bet ween the salient pole sections 14a of the stator care 14. Also, in the
above-nenti oned enbodi nents, the present invention is applied to a notor
for hard disk drives (HOD). The present invention is not limted to a notor
for hard disk drives, but can be simlarly applied to notors for other
types of dish drives used for other various apparatuses or to other
various types of notors (0044] 1 9°A U G 2003 In a notor according to the
present invention, the free end portion of the elastic extending portion
is in a bending state by the flexible main body portion being fixed to a
fi xed nmenber such as a base frame, and the | and 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 formed on the land portion
~of the flexible circuit board is firmy pushed toward the side of the

fi xed nenber due to the elastic force of the elastic extending portion.
Therefore, a thinner notor can be attained with a high reliability. 14 19
AUG 209
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CLAIMS 1. A notor conprising: a shaft nenber; a bearing nmenber rotatable
with the shaft nenber; a base frane that supports the shaft nenbeq Jgpd&&h?
beari ng nenber; a r ot or rotatably supported by the base frane; a st

core nmounted to the base frame and includes salient pole sections

extending radially fromthe stator core and each of the plurality of

sal i ent &ole sections is provided with stator coils wound around each of
the salienk e sections; and a sheet-shaped flexible circuit board which
has a flexible main body portion provided with Iand portions to which each
of the termnal portions of the stator coils is electrically connected;
wherei n the fl&exiddbrecomgpridingody portion of the flexible circuit board is
provided wth elastjc extendlng portions extending between the salient
pol e sections, tRBATIBEEPEGrtion is formed on each of the el astic ext endi ng
portions, the y the flexible main body
portion being nngﬁ%ggrﬁéh?ﬂqb ?¥§§®%% er?ﬂan l)ée'ial.’ch of the land portions
of the. el astic abatednaianthapopponntheisbafpusmbdr agiathabéarmgfmetaisermenber by t he

elastic force due t ben i ng 2. The notor according to claim1,
wherein a cut po??ﬁ85“$%§M§§@ﬂ§Tﬁﬂayﬂgﬂﬁﬁﬁ AFF: the el astic extending

portion is provi Q@Qtdr'&o&rﬁ@tﬁﬁ&ﬁo‘tﬁgb&grﬁa&%ﬁ%é’lﬁ@é%sEl tébl@‘sb&oﬁs mai n body
portion and the elastic extending portion in the flexi circuit board. 3.

The not or accor di ngxteaduigandiely fmethe stator kerefand edcinefitheplufaity nf)aaﬂttmmg t he

fl exi bl e mai n body an t.her et e base fra 4. The
according to cl ai mp%?e%/% er s ' PER 1‘% s“(}fkh{%?tB]hccf}Etv%?“}“g‘laar‘?@dr?ﬁah?Q@e Sfient
surface of the fixg@dlg@aheds; amd whi ch the |and portions are pressed. 15 1 G
AUG 2003 5. The notor accordin? to claim1, wherein a rotor magnet is

q

mounted to the rdekfct-skapedsigrid qreyit bpardrwiseh hesBexible maie bedygpartien r ot or
TRgnet o, an axial bREG! AR 1 oS faldh < clpafﬁleft{)r&g&algg{mnggy pgt i ng an

axi al position of e rotor I"exi bl ion o

flexible circuit boetatat dofls edlectticnllylvenbasel, f rane by the magnetic

attraction m:"rmexr!vherenrl 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 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 member on which the land portions are pressed.
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6. The notor according to claim5, wherein a guide portion is provided in
the group consisting of the nagnetic attracti on nenber and t he! a8BGt 20%e
for drawing the flexible main body portion of the flexible circuit board
outward fromthe nmotor. 7. The notor according to claiml1l, wherein a guide
portion is provided in either of the fixed nmenber for the stator core

and/ or thée ba fra for .draw.n inh fl.exi ble main body portion of the
flexible Tircul G%Sﬁaccﬁﬁqlﬂﬁfcﬂdflﬂb Vi%?‘?éelﬁﬁtrﬁ'io.r MEENSFHETABRIGY (HEE AT to
claim1, wher ehpgrtighamiciish ﬁ@fn%blgﬂtrﬁcgfn]gQﬁ@Wtﬁgnéﬁ%t iélfa!nga?da*? biffedfhs POy

portion of the flexible circuit boar romthe inside the notor to the

out si de i s di spesdied exclsse ifame farregpleting amgxialgrgiioofof thetretd, and tle head

actuator suc aat t he, dr awi ti,on.is.not posi.tjqned.in the sa
regi on of theh%%ébﬁgmaﬁlbboiyé?%{é]& ‘S&Lﬁ'ﬁ = Cd’fcuﬁgg?f%d? h‘ggtt%thélbﬁenﬁ@e a}%er ein
a plate is attiaehegnétie dthatBaseniveame and each of the |and portions of the

el astic extending portions is pushed towards the plate. 10. The notor
according to claim1l, wherein a drawing portion for drawing the flexible

mai n bod or t+ . i hl: incui.t hoard fromthe.i ide of the
e or e e-Poe iinGlor WOSdLEN! b £ fetih a AR Do SRT bRR A IE Shut "o
or a head act ushsistingofithe irfaghctichtrabtioninitgnteebitd 08 base Mahe RRIrdwiapask i n the

sanme regi on of tqﬁ?g{)erat' ng .range. 16 1 9 AUG 2003 11. The notor
according to CHEHGF Ham pedyaiogtiop ‘hﬁh@ Bexiblepincyid hegrdioytveard fom the mpatorand  each
of the land portions of the elastic extending portions is pushed towards

the plate. 12. A notor conprising: a stator core nounted to a base frane
and i ncl udes sHicimefor pmoslisgttdlans, veerandignglerpadil i prdvidedin behatofit or core

and each of t | ural i f .salient oJ.e sections i rovided with stator
coi | s wound a:}gﬁﬁﬁe 15‘8‘??‘%‘?{%{ Hhe stater Gong B“%@I@eg@&ﬂa&?’%f’r g W dlsxibihaped
flexibl e circuhdinbeay foitiohoh tHeafextid Ligthid rd BtV aROHYmRY fb@R  Provi ded

with land portions to which each of the term nal portions of the stator
coils is electrically connected; wherein the flexible main body portion of

the flexiple ¢ ' ' .ovi ded .wi th elastic extending,portions
ext endi ng bet \?ﬁ%ﬁﬁéthlég%g{‘lﬂ%fb Cg% ef’é’v ef‘?l%ﬁgfawmg portion for &awmgg[hg
: flexible main body portion of the flexible circuit board from the inside of the motor
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.

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

plate.

10.  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 motor
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.
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the land portion is fornmed on each of the elastic extending portions, the
el astic extending portion is bent by the flexible main body portiT)g P@Bng)aa
nounted to a fixed nmenber, and each of the land portions of the elastic
extendi ng portions is pushed against the fixed nmenber by the elastic force
due to the bending. 13. The notor according to clainml2, wherein a cut
portion for assisti n? begcgi n cﬂf' tge el astic extending portion is_provided
in a connecti nggBPOT BFForER aiph b whegsin gindate eaatiachsddg abesa frgne sl t he

el astic extend 14 j il HEAG Wb tor
according to g%aglig %p%%,m\%ﬂ)g{g?lﬁhﬁﬁ% @gd;@;%%%g;ﬂ%&;ﬁgﬂ r?%llétﬁté)wtgﬁg | exi bl e
mai n body portil@n thereto is the base frame, 15. The notor according to
claim 12, wherein an insulation material is nmounted on a surface of the
fi xed nenber on which the |and portions are pressed. 16. The notor

accordi ngiz.o cA@imrl&mngﬁfgei n arotor magnet is nounted to a rotor, a
magnetic attraction nmenber attracting the rotor nagnet in an axi al
direction is 17 2sBtoNgareanodterbion kage fams apd suslidea salichbpole egptiioas | ng an

axi al position of t rotor,. and t f | exi bl e mai.n d rtipn.of the
flexible circuit bo‘%‘r?%l d?@%ﬁ%@@y ?r BH]L}%BB?LOIFP%?@C{W‘:I] ?tﬁge ﬁlﬁgﬁ’é}’ Pgsagf’?tr action
nmenber. 17. The notmile sedosds pvidedGlith shtbbeoihesidRruindWaleoPBE LAIRA | S
provi ded in the grou consisting of the magnetic attraction nenber and the
base frane for draigSChens; ficexi bl e mai n body portion of the flexible
circuit board ou | . . o) rdi-n o cl.aim 12,
wherei n a gui de %\gﬁéte?g}%gpiggh%g%\llﬁgg{tibﬁ%Wlﬁgllrm% J{l%éﬁ%gx?a;(%go r@?%{eu?nf or the
stator core and/ or proedéhwih fandpertiors tolwidhrgch bethe kawiikd] @ortivai bf thady
portion of the flexi l%le ir.cu.iit .baﬁ]grd outward fromthe notor. 19. A notor
manuf act uring met h&&a%r_ f %% ?Fﬁ“c (FRpRerieds stator core to a base frane,
the stator core iyheleineGesdld @Rk HoQY ?ortﬁ;%‘%ﬁff'ﬂ‘iknﬁ?mé %Halif‘ﬁ)a_[r@g' fbiidled  OM
S e

the stator core and each of the plurality o al1ent po sections Is

provi ded with st at ovitcedastis extemdihgaronions estotingfbetwren tismdaliemtpopodeetismct | ons;
and providing a shegti;shaped f.| exible circul oard i,ch has a flexible
mai n body porti onetﬁ? %‘\9?85 1O %ﬁ“ﬁﬁ&%ﬁ?‘&&&h&%l%&ﬁl%ﬁﬁw the .
termnal portions epstit BRefding portioRiis Berit Sy BhLMIHiHIE Maliry bSBPRESEBLinghEr €1 N

the flexible main body portion of the flexible circuit board is provided
- 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.

13. The motor according to claim12, 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.

14. The motor according to claim 12, wherein the fixed member for mounting the

flexible main body portion thereto is the base frame.

15.  The motor according to claim 12, wherein an insulation material is mounted on a

surface of the fixed member on which the land portions are pressed.

16.  The motor according to claim 12, wherein a rotor magnet is mounted to a rotor, a

magnetic attraction member attracting the rotor magnet in an axial direction is
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with elastic extending portions extending between the salient pole

sections, the land portion is formed on each of the elastic extend ggi 2102
portions, the elastic extending portion is bent by the flexible min boéy
portion being nounted to a fixed nenber, and each of the | and portions of
the elastic extending portions is pushed against the fixed nmenber by the

elastic force du o the hendinhg. 20. The notor. manuyfacturing method
according to c‘}l%‘?rﬁ?%@‘,al?aﬁ? Y feloheglatng 3t 2y nesitiog °§Hleifﬁ‘§’&la§8iﬂ%ﬁn mat eri al

on a surface ofiexttle nldn®sy RG] offle WBLSR &6 | ssed.
18 MOTOR PROVI eDED WaTH FLEXI BL Eo c %lgﬁéﬁ%bk@%%q%éﬂ%ﬁgﬁeggOSURE A
mot or i ncl udeshamegaetisraticationmpmtticed t o a base frame and incl udes salient

pol e sections extending radially fromthe stator core and each of the
plurality of salient pole sections is provided with stator coils wound

around eagh ofTHdRoBAhdRfling RAVISNS RS WHRRSA 2 EHRle PBLRA i8hRideATH ﬂﬁ?oug) .
sheet -shaped flexible circuirt board that has a flexible main body portion

provi ded wi t h qoasigtietthemegeaiodiiastion awmbst andithe basr imafor dovtingtie of t he
t at ils i i | : ted....The flexihle main bo rtion of
the 1 exi bl o RiIE il SRl nerfT GG Bkt el BR oBodR a8 Bt ons

extendi ng between the salient pole sections, the land portion is fornmed on

each of the elastic extending portions, the elastic extending portion is

bent by ¥he 810t 36cording tp s Iy Whersinestide pastine édrevdedia dithpref thenber

and each of theglang, | t ' L I.S pushed

agai nst the fi xe(c:I!l ner?ggélitgg&tgwgfcgﬁ%g‘g?@%a’%&}rag%ﬁ%fﬂ'g?%Jod}?‘ﬁ%%t%ﬁéén@?xﬁ%l? (Fig. 1)
main body portion of the flexible circuit board outward from the motor.

19. A motor manufacturing method comprising:

mounting a stator core to a base frame, the stator core including 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

providing a sheet-shaped flexible circuit board which has a flexible main body
portion provided with land portions to which ecach of the terminal portions
of the stator coils is electrically 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 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 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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