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

notor. [0002] Rel afgsrdy: tpd i a shaft nenber and a bearing
menber are_raratabl suppor%?%@gﬁmﬁﬁsﬁﬁ&@%%gm ane to which a
st at or COF:@Apqu@@éJ.D@FSTHEdmONS 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 #ie wyichhamowfs, Fh Gshal)m&hbdh8nBas & L BIVE R e XIS G ficui t
board 5 gégrsdzn opﬁni ng portion of the hole The under “surt ace s n Fig.
18) .. The PORG? PESAFNGHLHIRE ¢ barnirasmedadthicuasiteer Eoemsthednat aatoby
pr ot r udi rgil thwougd aPlndSeachBF £ R s ' | exi bl e circuif board
5 and the base frame 2, The po%e??%ﬁ%%;egl ng e%%s%lﬁ%?gg Pgélless'“@tpﬁé’furei @g?l y
connect ed®TBIRhBeRIRiche sratonirail o fardxbynrde|sdbieratto 4 end pediondobaad Wi r e

'a to | asd Peidet QRayfed REAHE SRt HEd RS PGS LS boDIAL Y o vided with o
wiring pattern and is arranged to extend out radially from the soldered land portion
and protrude from the motor.

fooos]
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



[00041 Motors configured in the manner, wherein the |lead w re1lﬁ wp
soldered to land portion 6 of the flexible circuit board 5, can ot heclld
manuf actured such that the 1 19 AUG 2003 thickness of the motor thin. For
exanple, with a nmotor having a thickness along, an axial direction of 4nm
or less, the thickness ratio of soldering the feed lead xire to the |and
portion i nbiceasswfchasider ghihyFw éhni@s peeh at@otRa b NiLckiessnal fhe entire
motor even when the | gd W T us%d is 0.1lmmin dianeter. The sol éefedH
t hi ckness 21 %ffﬁét%aﬁ Rt & s sibgehpknpn tidivatf] spldenonchs de¢chragiwiee of t he
wire to abBalad BseRon iHRE: : I L] opnegt.i.n ortjon af the
ternminal porti onféof t he stagésgéﬁy&%#%l? vgl?]}?:l r%%gkﬁ‘ ?Oe%%bﬁ]elc%%sglﬁt[ HGEIF 5
creat es a%oApigRyeprobirethedhehwizeyisag it 0. 1red e disnheer. tThicckhkesd aficthres ppt Or .
[0005] T i t ts have been de to absorb the
t hi eknessg%e?f%aﬁgvﬁggﬁég{eggaﬁ%gan&g%a&%%gﬁ%éeﬁ © St g olie 4° FAPIE 8FRe base
frame 2 séberefare, fhetelecnscalsohuteting doavich §ahb iteniGal ortha oFykd gﬂgg)rp;.gﬂ'g or by
“formng a kng.portion,at the correspondi area of the sol dered | and
porti on 6 %6 48 TLRORL P e PRHAE FRarirh dateg el BPR EXeSdpeRing Horti on.
Si nce t hetititlireknebiheafiotbhe base franme-2 is often thin to nake the notor
t hi nner, :r(g er, these solutions are inadequate because the thin base
frame 2 p ed with the cutting part or opening portion lacks rigidity.

[ 0006] Alter makbMelihis BroBREO 1 i 1 f o] L kcuit ard
that includes a main %gd% 66%1?%‘%1&%&gl\égg?g‘era;\n%laaf%gép%gn?% %ﬁ%‘nﬁs‘r‘ﬁﬁj I
portion ¥4t hEarkROGRe PGy cubdng bhieamsirn ob dty baer frane 28d deeptptneha
sl anted digidetd Dihdl QNS (o) et ween .t he salient pole sections
of a stator cor e. A co??%e%dﬁﬁoﬁtﬁgg%%t %o%%%%? &P P PO %nt%e
provi ded “6Freerenling ar¢re of ehereldbregomni qretiodddney @k, toi putt theS sQlsiat MRE

W ih  nerohbor Pna Bk bkl BREbS it 0% Buguter GErye B6%a hare has oBM nal
portion dbbstonoike thevmeowp thinnkhchosleoty, Siae QomMiops AYe naveQhatk Mecalashi C
engageneny . asie s both side sections with the neighboring salient pole
secti ons. "Thifg: tffa}%e %}é’ ﬁ?}?ﬁiﬁi %”ctﬁtt%e BrtRgart @ pRaRane putiondackssigdityenel y
unst abl e [onoelhi s exanpl e. Furthernore, when the
Alternatively, a motor is 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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termnal portions are disengaged fromthe salient pole sections,q aag
portion nove in an axial direction and conme into contact with ot e ?
parts, which may result in a short-circuit. [000-71 Thus, there eX|sts a
need to provide a notor that is configured in a sinple and thinner
constructidpoggith high reliability, wherein the soldering section in a |and
portion of a flexible circuit board is held in an extrenely stable

condi ti on éﬂ£§l¢@3¥ZB©§HEUDGQ$bm¥nmmwARY OF THE I NVENTION I n according w th
one enbodi nent of thF pres i.nvention, a nmotor includes a stator core
mounted to a base frane an HFH?F 88%eggPﬁéﬁ@HU#U@ESGEﬁﬁﬁnsvmaxnendnn@pl

radi al |y fmeidehe sﬂa@&%or@%&zﬁ@cﬂ t8achRf pl e Rlu sal i.ent pol e
sections is Endoml de th stator coils woun lﬂ aa?lgu{lll ded%%ﬁg% b pde qﬁ?ﬁ?‘@ht

EOl edse(r:]t [ %e\g ﬂ:ti‘@ ggfr‘c’%?i the prEhLdee andkhedr of hl;qa@diurfahﬁ;x:oblsahgmr bt

oard t hatscagisnisf8¥%iabl &, oV Wi t and portions to
whi ch each of the ;![ er m nal lﬂ%%rgﬁr%%ggé’% %El ﬁéo"gﬁ%?% ?gb‘f §alfe§1té’|°g€c‘{eﬂ1€‘é-"r ly
connect ed. qur él§bineludes a shedyshpped Headbbfeitcha Hobm(t};mtqmsg ALk Hprf;ﬁlr dis

ded t. - | dj ng bet th t
ol e sect i hd Porpe: pERRRE Rk R Fokionilh whicbamhar chnobasl pértmeiﬁﬁ.” g

portions, thhetabnetisds ebetmlﬂ]lp gorﬂ%tddom‘hb LB mhth B4 Jo fpf E—ﬁ&‘:‘; P 9 ody
| ons

portion b%gl m)légt dto. g xed nmenber, and each 0
of the elastic ext %r‘j“dtﬁ r?’it% FL FHeRdincagentives Qﬂﬁ@ﬂﬁmxeb:ttwwm%e by
‘the el ast iseliémgr pele chaetmxfs tthe 19e0 donshn id RROZK cﬁlc‘éQJh? IC?%P%‘ e‘?{fe,{ﬁ' ment

‘of the present veegt on, a cut portion assisting
el astic eQPEﬁ(ﬁsnﬁJep PRUCARteRding BoyIpEGS ﬁmabscﬁwmmhlﬁglspnrbbdpportmﬁw t he

.flexible E’fﬁjdﬁt&pdytlﬁoﬁie'd%eﬁﬂék EES G5t ﬂ&olg}(g%l BQU“ g@%fﬁ"’%&*

flexible circuit board. Thus, bendi n tion
i s easy aROFtigBsdRmBThed;aspinst th&éxedmambesby rﬂmﬁaaﬂ: foﬁ@ﬂx@]to th6 6ekdlhRg to

one enbodifppgyd] of the present invention, an insulation menber is provided
on the surface of the fixed nmenber to WhICh a land portion is pushed- Thus,

According to one embodiment of the present invention, a cut portion assisting
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 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]



electric reliability of the notor is attained. [0011] In additioﬂ,9 AUG 2003
according to one enbodi nent of the present invention, a rotor nmagnet is
attached to a rotor, a nagnetic attraction nenber is provided an the base
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 tMrtfdrexichi@Bngics H tmmgafn@eﬂtso et atned: x@ekﬂgnbﬁeﬂef%%eby the

nmagneti c attracti on nmenber. Thus, extra |X|ng menber s £he fiexibl e
Circuit baprpvaied winbescaxeaeiic Mtraguen sxﬁ%mibeurtyr fliex bases tratre bsctobbai ded with

| ow cost, t C g ot or. 00121 3 19 AUG
2003 Furth Qﬁglealggglr Qg%lg&%%ng Eg%bf%)e et ot bf’ fie pg};ls)%ﬁ?m?}n{;% AT SR gui de
groove i theprwvidded the nidier, magnehis Ctiat fedclki dnrulreivaet can teh@shase aldane
such thatth hemdgl exi bl &1 mai n bg ¥ ortion of the flexible circuit board can
be easi |y Hrann FORGF 4 HRE° AL SFHEGH the notor, and thus, the flexible

circuit bdeoid] can be disposed al ong the gui de groove with ease and

preci sion. [ 3% ‘%hg accordl to one enbodi ment of the present
i nventi on, erogigg e qne eneﬁ BHOp thet presentdpNen tethive Fuide grogyeeisst at or

core of tﬁ}%vﬂéﬁ%fﬁh@r@aﬁé'%\erﬁmt off 1}11% s&Ll;o%oPJ b S'Ba%’%‘f'rlénPeoE&d oth: fth%he

flexible circuit board can be easi rawn towar € out Si
mot or . [ Ofexalle Apajp body qordemef the ﬂtﬂeble nbedititeatd odn bheagiledentn mwzﬁrrdt;l on,

t he positgon %dé&ﬁha%&%‘{- ng out frominside of The notor for the flexi bI e
circuit board is arranged’'in a circunferential direction except the range

of the scéﬂﬁhirlhg zone for the head and the head actuator. Consequently, the

hei ght di nen an of the. drive C ot increased. Al so, cordi ng

to one enbodinent o Ji FE° BPEsR ?‘Xﬁnhe@ﬁt%?%}f‘u‘? p’éesﬁ?%]t“é’e’i‘@‘m’ FORER Y ‘fc‘ﬁe base

frame andrbwimg artofrmrmsﬂa ofahe tnhﬂo:efc&%ie Tl € Bitwag bpFd {sONSandddid 4rm y
features and

hel d. agai nst .t he. gln&ée ] nstead t he gf?se frame. O hg)(rg

advant agé¥® aiie ‘?ﬁt]iOBr?xﬁﬁ’Htl é'a'é%ep tBAECFPBRE £fee fo5Ithe Wead 2pd the | ed

descri pt iHeBd actuator. Consequently, the height dimension of the drive device may not be
increased. Also, according to one embodiment of the 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



taken in conjunction with the acconpanyi ng drawi ngs that il Iustra%}&s, Y s
way of exanple, various features of embodiments of the present i hvehtibor)l3
BRI EF DESCRI PTI ON OF DRAWNGS Fig. | shows a |ongitudinal section

expl anatory view of an enbodi nent of the present invention that is applied
to a notor for a hard disk drive (HDD). Fig. 2 shows a plane expl anatory
view of the notor shown in Fig. 1. Fig. 3 shows a plane expl anatory view
that illustrates,a coil-wund stator core --assenbly utilized in the notor
shown in Fig 4. ‘ FF}QP.W% A8h o a%atPB‘h@is%eli@blﬁa‘l’l%'e&}tﬁfoﬂfluékq@lf%nat oraress éw of
the coil - wRuUALnst:ak Qhil- v g . s LRa F a3 Fld.. . ho pl ane

StBb Qhil- W@ @5@?@1%&'&'@%& Lig Fhe ﬂe%bé{gg(au? %@V@J@

explanatory view that illustrates a flexible circuit l'i zed
in- the nBtom shown6itna bree fremBi g. 6 shows a pl ane expl anatory vi ew whi ch
illustrates a- j.nati f _the_coil-wound..stator core assenbly in Fig. 3
and the flex% 'ceg%ogguﬁ @gﬁgs}fé}a%i&—rﬁﬁ xihe ?Jf%m‘f‘t‘@” YEH3E I E §15-F shows
an expl anastrlpdas sdmr yiski dniwet GEDD). | | ustrates a process for nounting the
coi | -wound SE;%;[ %risc re assenbly .and the fl exi bl méﬁ(%]lt% board (FPC) shown
In Fig. 6 to & BaSé PPREAERRGRO RRIRDACH BRY &1k ply dyive tin

il lustratlg. 8he nmotor shown i-n-Fig_ 1 installed in a hard disk drive
(HDD). Fig. 9.is_a.longitudinal section explanatory view of the hard disk
drive (HDD) 51|9 ghowg "a gengitudinal iseerionperlara teryd Vi e ofse rcitonaeeplinadoor v

vi ew of  athet ehbaheRhHbiGelResedt HfengRpOdi NNt of the present invention.
- Fig. 11 shows a E)I ane exgﬂlggnat ory view of the notor shown in Fig_ 10. Fig.

12 shows a | Biggili gHewiar Pirsermlanasql it of thewieor soven inolfigr 1@ccor ding to a

Secti on oxpl aateryoet n aPrERER s RER et How ol POE EHAN foht of

t he presdntthenemhediorent Bf the fhdseshdmeengiohongi t udi nal section expl anatory

view of a m)lt'&%r 1§%ﬁ9v';rsg'aqgngt19ud?nal section explanatory view of a motor according to a
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]



further enbodi ment of the present invention. Fig. 75 shows a Iongi"itglcmrg;\m%
section explanatory view of a notor according to a further enbodi nent of
the present invention. Fig. 16 shows an explanatory assenbly view that
illustrates a process for connecting a stator coil of the coil-wund

stator corg assenbl \A@Ht% Iang %g{tion of the flexible circuit board.
Fig. 17 s S‘%’i?re%%%% at raQPSa% BtfITegi dwW RisAls peesd tatks finek bagr @oess
for the shatQ) TRilasamehrbhel iandRA tddRd Hatriat Guckiag-a1d8;,3N9%8 A
Longi t udi 8‘% section _explanatory view that illustrates a conventi onal
mot or. [ 0GM8]Y0 BN PEN SESCR Bfadonar 1T HE R FRRES SENBEDSMENTS ¢A avot or
accordi ng ' { ' 15S |, i .ta.a hard disk, drive
(FDD) 1 o Seaell} BERatq Prog U B =l o6 2t RP BB aR St ired
[0016) Aceppedl @rimgtsbeped wall mutier in dicobaseypené ol im sHDDa 15RoONeT that Big. 1

asserpl’y St AR B AT ARBE Lr P SeslitlsPe to the orator
assenbly 100fFom the upper side. 5 1 9 A U G 2003 The stator assenbly 10

has a base frame 11 which is screwed to the fixed base (nor shown). The
base frame 117§ HRRLL CrERPIRELAIa statked; laversd dndnsf miagnitic aresl shdees is i ke

to reducefities owai @BhntiAy fXgdombad bn 12 otﬁ?r—%gar?e pf%hﬁg{]‘zgf%th%te%? (})lpgelmf&' nt ed

at a gengrally center area of the_base _ a core er 13 is
ax ally f&f oShavBhirbdes a3 thrayebhbige 8, waithtopawotli Bnis wouhd deasetivelzne U.
in such azyRARachNta bREa1 &0k Urrqunds, the fixed, shaft 12 with
a radi al spz_ice..a[c0017alIJ A s%t%ﬁg%%?goﬁgegglﬁﬁ%gga i’l?ﬁg lgtfl% %%%? @Efnéd body
of magnetisdiaivaal ths seatpscdrs 14ftp preddon cail-wound stgof @re apseanbigeThostagn out er

peri pher al ;wakl;, of, hal 12. _Especial shown.in Fig. 3 through
Fig. 6, a stator c%%f&iﬁp%lgbmugg{ Fespat S\glgl‘)}{/g p;‘)f{‘%eu?ﬁiil\gﬁ'ﬂﬁn%sf goé‘sﬁpﬁgal ity
of saliemf Pole zetWW-opisstdalhhbishiend doprisrrdldnoesiccndl-windlhad kbye khvekhe
stator cqg i 'Reh@ A% SRk S AT Ao RS BT Yie Mrown cae

from the stator core 14. Each of the six lead portions 15a is electrically connected to

each of land portions 16a of a flexible circuit board (FPC) 16 by way of soldering .
[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
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.

[0019]

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 a 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



coils 15 in the present enbodi nent are conprised of 3-phase coil ~WnéUHg§UB3
consisting of U, V- and W phases- The six |lead portions 15a of the
coil-windings are three termnal portions of each phase and three conmon
lines and they are drawn out fromthe stator core 14. Each of the six lead
portions 153 is electrlcally connected to each of |land portions 16a of a
flexible é?ﬁéﬁdttolﬁ*@é}i‘ﬂ f thepE)d pertiops day obthesBiisraxpnding poL®ps Wede in
detail, thgpédjexible circuit board (FPC) 16 is provided with a flexible

mai n body portl on 16b which is-of sheet-shape. The flexible main body
portion 16b TWas wirhigngraoiit putterpatl 6emiscH Gee hnhodd its esonnediad sid 1dnd he

| and portlo e circuit board FPC LS C rised of a
circul ar- gﬂaboél q%%ra ?BOr%mi%E?W%IP‘%p? ?ﬁlﬁf%’ﬂ“}’%@fc& %%Bﬁ&s%ﬁnga dered in

peri pher abnsiptieeofo &htendtaddml 2 GRHE Idrovieh ADAYtsthabhe-iQedChdrEbs BNG of a

strai ght - shaped, port B which extends .in a radial direction from one
part of tFPév%grtihﬁ taﬂ%e %?‘Fﬁ?ﬁ?l@?t%h?@e‘émoéﬂ‘l’%rlﬁsﬁa’ﬁe&}uﬁ@ﬁtaﬂ%ﬁ 1 GATEDRar d

outsi de  glootd1hdihewn) HRVHR in kRe BAkel fRNRE 1?'&51&31?2 SHaME-sRepdd }gé}ngfn fehe

circul ar-shaped portion 16A, six elastic exten portions whi ch has
a | and poPtif éha%autr E’s%teeﬁf-‘V@nylqrsmp% vdigletiresgionof lea b@etfeande tldwhradighn

| nner and, gsﬁiﬁﬁteg'ﬂo?&iiatoﬂ}%cﬁqg @orﬁ{edtxﬂea e 331 difed E{éﬁqge%'lp' t' O(ﬁis wod i's

formed in a manner can l'ocate In a slot por | &n Bt WEERt wo
sal i ent poltersdas fidad id 4be péndtimged thateollac therelit whan tharm*toptmbudneﬂgo

portion, j. afree f the elastic extendi
portions %d S pr ovi &3% éils? d)re‘%‘?‘?q gﬁ‘?“i@ﬁtqr&gpggf’lt\?‘ ?Otoﬁ\&g‘”@ach of
t he | ead purileand thbalcafilifdie iStabmpinedi | s 15 is 6 .19 AUG 2003 sol dered to

each of twlfnd portions 16a of the elastic ext endi ng portions 16d.
[ 0020] Th ing circuit patterns 16¢c which are forned to extend from six

land . porti dﬂ&r&&&o&i’a@erﬁ@lﬁ”ﬁhé 8exibR dRuUir Rardhé el thd Hz!s@grafixhé 1zl sR@lyher ns
16¢ and gat pl ace to extend along a radial direction of the

st r ai ght -SHdpe ﬁ%ﬁﬂl’ F%’rql%?é periqns et thrflertible cirsvitheard 16 HF gelde _
portion IfieBeitsr asides LHRNG AV GARCAY Sr cgfeoggé@Ty&O%né @9#@%9&@ dednin the

base frame 11 and the straight-shaped portion rawn out 1 n an
out er poryiibipeethes radial direction of the base frane 11 through

In order to do soldering the lead portions 15a of the stator coils 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



a penetrated hole 1la which is formed in an axial direction (see RKig.Alg _2p03
An adhesive material is filled in the penetrated hole 1la, thereby when
the notor is mounted to the main franme of a HDD, dust is prevented from
entering into the notor from outside and the cleanliness is maintained.
[00211 In order to assenble the flexible circuit board 16 to the base

frame 11, resgrebiowntrabtiorFphue 18 sishetwhyintihie. | andapesnti ans ﬂ%@ﬁ)leotnatix?%o%\'
fl exible ci rcuié ggogr% ;fg i.s sol dered vvitﬁ the stator coils 15 of the
coi | - wound °Et %t dF° CBrile 2Luahip| §rearid berdy e re frede favsd ometheuhie froget her. | n

order to dbren@hdnt inGidBed.aad, ROLLILERS hpa)qh the stator coils 15 to each
of the Iaﬁggﬁorti ons 16a of the elastic extendi ng portions 16d, the
c

flexible it board 16 and the coil-wound stator core assenbly are

mounted to a i gl u _mpner. t the flexible cjycuit.hoard 16 is
posi ti oned up{)%rghlé%ig %J? ffe gﬁggﬁlg\%é%ﬁﬁor&o&lgh: o)i(é}éerge’ﬁb%ufﬁﬁw, c\ﬂ‘ﬁ?&ﬁ‘ﬁ s in
a upsi de downtsl tit thenbide frespedtbyt thd haknshiowhridiiokifare’18, A% & sbRSHE , the
| ead porti.Qns a0f ;the stator .cail.s 15 can be soldered to the |and.
portions ?g{al C())f1ilt liltehl ng YL Z&%i"?‘l}f £s Bﬁﬁ?&%lw # fEi% SphRerigngd, thegglasty o

sol der i ngextehding poptibhel @blsClobReRoaMbE&id SUMRYake Blahd PLaLEGLHOHEERJINE

| and portions 1l6a %o prevent from bending the el astic extending portions
16d dommﬁgq}gsﬁ/\ﬁ% EFfe 28 Lh e s the Seswiater gepmbsretinggating naped podrti ons

16a. And, Etp&idilyexd BhfyLif @ity beat Qhé@lemﬁéegﬁ@xh?% é%‘&t‘tb EJ‘%}?%HLJ&' woynd
stator coye assenbl)t/ is placed on the base frane 115 1 such & ranner t hat
the fl exi 1% famedili theybae gnd @orsomplipacddofothe aiastivsutetding werdxers 16d is

(i nsul at i gy tRARES, WOELGR .4 :nside surface of the base
frame 11 . (see Fi E%?lt) %E%Ilseg ugﬁtgﬁ/},%maan?i%ﬁ)ﬁ{@ﬁggaeangfﬁa’dh%tsfa&m% Pt i on
pl at e 18 Thumpaph dthesoldeecchpsd of thedarkdl pamidnt toa fid puiludesrwd heldi 4caikard 16
fromthe I e- coi | -wound, stator cqrge assenbl.y and thus the

[l oxi bi'e tRnekel 88 bl bidk il 11 SBORE ih R ST el eetigy ippe

ri ng- shapeig. ) i9wapet 200&amnaghetd originhtalhy o Philigy 3B8tlasSelsha e teadifEg- 1.
As a resul L t?ﬁqiflem ble main body portion 16b of the flexible circuit
board 16 I?Dsuf‘"i1 y fixed to the base frane 11 through the insulator nenber

(i nsul ati fap2phper) 19 [0022]

Also, in a connecting portion of each of the elastic extending portions 16d with
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




In this way, the flexible main body portion 16b of the flexible qingﬁt
board 16 is nounted to the base franme 11 by the nagnetic attraction pl g?@
18, and a soldered part of the land portion 16a which is provided in a
free end portion of the elastic extending portions 16d is |ocated on the

side of the hase fra 1 nd thus pushed . against th se franme 11

t hr ough £ & ﬁssﬁfe%"feo‘r%r%lﬁbg?at(?fn I@‘f‘idnghapfhp}grl)n.%. ra‘ﬁgggﬂeﬁmcym&éﬂslﬁovm in
Fig. 1, afdagingt RB fdecBishbRdCid Gak teabR it Horl BudrSa MM €691 t he gQ@Sﬁi farane
11, the free end _oiti_on .of each of the elastic extending portions 16d IS
bent upweftETHyePHal soreqePRdiperaciior bkeicracm ot tiush a6aukamgrios ih a

sl ant ed S&Qéx?e‘t}c-rﬂ\ﬂ§ i€anhq of u{ehﬁeﬁﬁlgdffaﬁae&mt ﬁéﬂ%@ hél?%y' mdiﬁ%ﬁnﬁﬂﬁ-@ 08 | .

pl ashed and hel d agai nst the surface of ase frane 1 rongly 1n
axi al di fexgsnsmating ddwnaaiomesson. in Fig. 1) by way of the elastic force
ori gi nat eghpRy] t he bending of the elastic extending portion 16d. [0023]
Al'so, in a connecting portion of each of the elastic extending portions 16d
with the fl dniadiiompradibiodhnapae brasurkdenemtiigtgrpOrekiofd HebnilsorRrsbypsed so
as to at%ain egﬁi be@pin of each of the elastiélextending portions 16d. In
addi t i on, MHNCEFASFS tormg tcawtﬁ"ﬁg' Wort pieithar gf degh@rEna BrSFsity B be -
acconmodal eflci FaRidshelesRACE ahetiheefddhgh el isenthdh&iad e5hhans pHéauef the
stator core 14 after assenbling the flexible circuit board 16 and the

coi | - wourkBRSTEEEr B0BY%S 853 elfh| §FartRbn 2iFmed NinFp rirquimfagpotiag. dipectioneatrbar i ng
sl eeve 2}r&8ddd withadd OFabe Bl FRIB§ocks TRASLAY m%ﬁaﬂ.tﬁﬁriﬁéismi 20 is

rotatably mpunted to the fixed shaft 12 extended 1in ~maxia irectlon
from t he thadebrqesicr Huid Brerepuutdeddoys vasvd @ puinping opemitionoby thoppdisl al | oy

o der ¢ 0 Taeh e P ae RO B g Ve ook abll 1h 3 AR el e BB R 1T
dynam ¢ thr egsubed S8mhdcbe bearegl sloave?l ard fivated apésiphetal wihnkaset of the
bear1 16 8L el s 7ot akeeye S A Bl SRSt oppece 1 2 1ol o
surface dbozdje fixed shaft 12. And radial dynam c pressure bearing
por L o R B LIRS Al Gy 7, boart 9, gee belucen Lhe fvo ¢
2003 fixed shaft 12. The bearing sleeve 21 is prevented from moving in an axial direction

by way of the engaging 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.

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.

[o028]

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).



bearing sleeve 21 and that of the fixed shaft 12 in the radial dyhdnfbs 2053
pressure bearing RB are disposed to face each other over about a several
ingap in a circunferential direction- A specified lubrication fluid such
as lubrication oil or nmagnetic fluidis filled in the bearing gap space
and is held by way of capillary force for generating a dynam c pressure.

[ 0025] I ressure generating grooves of a

herri ngbone gﬁ‘apeape tur gﬁoﬂﬁ% H%fffrgfqrfgﬂteéoﬁgﬁ%lo Uy Tgpr Béés—to &4 Regr  of

t he dynarrt:xmpheﬁs.lﬂﬁ Jsufeﬂaﬁﬁ&dl@f)5 thesshaning $l-aavaudl, and tdg.fixed, shaft
12 The radi al mﬂ pressure. generating %r ooves are, for exanple,
formed i nO%EGEPPEH é‘ﬁﬁfﬁ%ﬂ of ghe beamenslashe Zlpibeirded bt it moovpaed sitdiavi ded

nto 2 bleaksaiiAls AhofidS6dk 80 256! AdaL O ALIBMine LG LU Gathan
fluid is pressurized by way of a punping operati on f) Eher Adral élyna
pressure géﬂ%ma@ﬁfg—‘gxs@xﬁéénymamgeanmdahimammmﬂ@er$hgm6nﬁbeﬂofand

t he rotor,hu arefl at ed.,and. suppo. d with
respect t‘(:)}pe ?ﬁ%?fp%?%g‘é% ’% tm? he\édg}"réﬁf (,forﬁ? il 8@”0‘?’5‘% @'T% fri'%‘g

| ubri cat i pertivhugsh. TBO26]or ﬁag—nartg% hapﬁdama@eémﬂfermﬁmgﬁ fdeing Snfdlédeed to
an upper end, porti of , the d shaft_ 12, Th ring sleeyve 21 is -
prevent edp’fO?LBﬁ%ﬁﬁ?/gﬂﬁonréﬁ@ P ?SH Pl eeh qfyt % ﬁ%‘?t PHe sevepagi g o t h

t he engaggieasitoresdeers, 17 so that the bearing sI eeve 21 may not cone off or

di sl ocate | gn axial direction by external forces such as shock or
vi brati on 27] A thrust plate 22 conposing the thrust bearing is

mounted in anAQB Ene at%Ef;bx?BlsRE 18 Joﬂélgﬁn€ LT I?J“sﬂ\ifﬂ %héz\}é{:m ger'l the

upper end of the bearing sleeve : pr o or med
on the tdpchpersiideon wipdar mwamatiar iabsedstown mslde lﬁug‘acelyf tfe bave fpatmt rilisi on

d f ty t th t t
the. i nsi darSUPFasaTor b B (3ab @ PP SR8 BRCRbi R RC e MebbesiBRRORN i g
1), and angzgpet 84 wdapiayizd dhxeahomgjl‘hsmhgnﬂadat{tﬁ&iﬁh pléter B8 i8 ahémB&: for
conposi n%tﬁggtmggge W%s%f%t%%y 20 | Sﬁggté E‘?délﬁ%e gf“%giﬁeh%“gﬁe“ her al s.urface

of the bearing sl'eeve Efich as
al um numadtractien foret alcsing §Jef:\©d§efi‘ﬁ€hd Botdr Geipekaldayadighs h@d@i&tﬁ%’d@&&nﬁl@ as

plate 18. Due to the attraction force between the magnetic 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
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 '



to carry a recording disk such as a magnetic disc (not shown) 9 /3}5@]%%0
2003 A joining aperture 23a is provided in center section of the'rot @8@5
23 and the rotor hub 222 is joined unitedly by press fitting or shrink
fitting with respect to an outer peripheral surface of The bearing sl eeve
21. The rotor hub 23 is provided with a tapped hole 23c in a hol ding
portion 28f hetr kohahnge dinr ecoadhfagerdiA direatich axdept tid @nge otlar soxaghet 24
is fixed by dhesive materjal_ in an_internal peripheral surface of  the
outer per?%gg%%orft ghged gentiAroEg hegddd; O?%ﬁﬁ'%’aﬂ%ﬁ{’]? gﬁ’@t P Heo!

hol di ng PRr&tRMN230. mdhgorRtiak-ca8anet 24 is arranged circunferentially
facing in close proximty to the outer peripheral surface of each of the

salient p.&@@%ecti ons l4a of the stator core 14. [00291 A magnetic
attraction plghtdh, 605! 3kl Qloclihdgsa aRRo ARARGH e T LpLRon 1e3UCH as
pet nal | oy I de

silicon steel "oOf I's fixed on an iIns urface of t epasefrarre
11 (an -uppesysprfhadeghinsFitle sdffacnd the éasmyamei 4 Bt vapof norelpitatferces

opposes the.rotar gnet 24.in_an axial .dirgctiqgn..The netic attraction
ol At 16 MOMCHHETRE TRIAInE PP SEH1o0g JOREORRGIES S0Til - SR BHBEy 3UT 180 he
base franen ks Byca@y t10f sodd<ra@paid is fordfddraCihamdbanetacact tgihebetuithe
rotor nmagnet 24 and the rraq%ggtic attraction e to.the

|ate 18. |
attract i oWwardlecamsbyheeihe %Wibéd&P?W@tfséfPfg?%g@m% GFFuT $97e9 A8t or

magnet 24; {1818 & fhediaR8 sRa(d 111 28e 8be bERE phiuRthithaklasid ettt didtepdrhionSt
plate 22 conprising the pivot bearing are always nmaintained in cont act

a
state. Asldispifted|up anchbend wiwargsiue loribe eaidprect pagh chrraging OF BT Bt he
whol e rotQl.-ASSe 'aas%@tar @mb%b@ﬂgﬁefﬂle,r &%tgcmre@g&atdfwﬁe 4R p&XdANks, even

if the notor 1s placed and enployed 1n a reverse attitude -upside down, the
nmot or mayis beldisedstabletouditiondlyl veap of Ehe bamdjng firce, satthe acldexed pavtrdess 8 nay
be preferabl éggrovi ded with 2, concag}ge rroove to guide the flexible circuit

board 16. 4PEERAT I FBES T HavAIRG 4l % 6ve- descri bed construction, for
exanpl e, [093Blilt; into and used for a hard disk drive (HDD) as shown in
O, A e SR ol ,2 S S D8 L Lot s ket de
head ar nmst@tiABahd bédding oFitdeda Ay fending portion 16d is provided 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 1L
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




actuator 41 is disposed to scan a surface of the disk D. [00311 {@eAﬂﬁag
arns 42 with the head 43 are noved within a scanning zone HA which i's ac003
generally sector shape in a plane view as shown in Fig- & The position of
the penetrated hole Ila (see Fig. 1) for drawing the flexible circuit board
16 out of, 10 .19 AU G 2003 the notor is arranged in a circunferenti al

di rect i ondB¥cEt eRbler magebedy persioackinpitie Ronkle Hirchorbddné Isead aried? and

t he head #43ior { | t he hei .dj mensi on, of,, the .drive vi ce may
not be i nc_rgteoésgggé‘gggg%’] e c%o?gﬁ%%‘ggﬁob%%gn ;tb‘c‘ésrhgrﬁ’tbleeﬁ‘ﬁ%lﬂf E?ﬁ?ft% 9(feﬁ%“ §8I der ed
part of t#erdsahdagbrandopretBely alsngaihwaysdepnshied. agai nst the surface of the

base fram[aoo% 1 by way of an elastic force produced by the bending of the
free end portion of the elastic extending portion 16d. That is because the
sol dered par tlni sddidsnedcopditpeoutide psaschacembihhe, fthexibligleCifeMidogy boar d
16, and when rgrgg fleﬁiﬁgée,]gai n body portion 16b of the flexible circuit
board 16 PHEOHGEhtHdthedvrkle pizcatts boprd 1611 disposerela emdrpoerian fof thae

el astic exbendirf@eBIA bOthe ROQ kS ol‘iafcﬁ%%xugl.a@&sgg?&%tﬁg\@ﬁé Godie. L. Lihe

sol dered part contacting with the uppe surface I'nsul at or nenber.

Ther ef or @°2kthd 6sapdcthedmesine vingehet [thedhepdr endrrhe 6ectuater hededcdmplatedt abl e

conditio L . o th ol dered .part does no

happen tge}p%rﬁﬁ??ka%%agﬁ%g%%ngé}%ﬁf@ﬁfee%%?ﬁeosﬁager %o e ROEBr fihE®to one
enbodi nmeXbtadned brtapsetsitare nvemcesnry & owrlapdntanonddl6Erdetbn. assi sting the
bendi ng obfte el astic extending portion 16d is provided in a connecting
portion between the flexible main body portion 16b and the elastic

ext endi ng por4n embodiGabnit rshbive il Bl Dearti Fod)itl ROAMEhtd6 whiseid theSiilde the

bendi n f.the elastic extendin ortion 16d is_perforned easily and wel |.
[0034%%688? &f*ﬁg’ef & {fﬁ%ﬂﬁg é%g?ﬁgf’é%slﬁmeélﬁ ?BW@ itRdte a%?e'ﬁa@ﬁ%@med

(i nsul at bmgodinper) Acchiihg toHDt LB dCa BoHtEAGR-BEe bhEiNRSE fdase; &L
t hr ough }z\o/?l CH the |land port 16a is pressed, therefore the electrical

on
rel i abi | {5872 hdoriirstiarstlal thargeand flogedie flexible circuit board 16 can be
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).
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



In addition, according to the present enbodi nent, the nagnetic at t+ §cAiBr2003
menber 18, which attracts the rotor nagnet 24 in an axial direction to

regul ate the position of the rotor assenbly 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 frane 11. As a result, an extra nenber for
fixing the erX|gIe C|rcuE§HPoard 16 | s _unnecessary_ _and a satisfactory

fixed stat&352CbBE R 2 eﬁW’éoétﬂe[‘EﬁQG}lcmltrboéa‘éhltGl isrdrazcewy @loﬁg“ﬁ*b t he

present enbodi@ituglia HHLAEnR Yol kO FHER o@&e%asgm%esi?or RE ORI D, Lge base
frame 11 and/or the magnetic attraction menb 11 19 AUG 20D3 draw

the flexibl e nhhnepdagiprnitshon ni bl st latlhembtf@xub@f@l of rcghidft-poaridn/i6ieout  of
the notor Lot ggv[p% 8rv»q1101{ §1 %Q rﬁn outt%rlfqu%i)gpy&rg 10&113 ocflm%XI bh%lﬂf: rg?UI t

board 16 can I Spose preci ong he gw
[00371 | nnadmlbbd;omrtmndﬁbﬁhf nige ﬂmb]lae:umbﬂ%afd srixatheduttihe bhee ﬁlaﬁ»eldllke. mai n

body porti 16p, of .tthe flexihle circuit_ board osed n ar ea
except for? t;ﬁﬁ %i)\‘fhﬁﬂ’}aWQBnﬁﬁ thehRe i ezama $lor ?’é C’Efget‘ﬁ P&ito the Tand
Consequent pystichBalik bRl ®adiifitht unBOALEAB AMKk bhee BOYhAGhaRTRsQlardhe - .
head and the actuator are conpletely separated fromeach other _in a

noni nt er f ePBFHERIEE RRRASd by oy sheleStpiosre whishperrosyeed hedhe dendiss doMay are

NOt NecesSE fhelfPedOME! hHRioh b FRe @r&lsaé eQﬂeﬁﬁﬁIg';SHi‘n[nQQ@@lTh&@ SRRREL BB cahown
in Fig. 10 and Fig. 11 is a notor wherein the same reference nunber is

referred tebteinesigales operaiiens oyelests pehe sboverenpioved pahodioread.  enbodi nent .
According t{@béoh'll s enbodi nent, 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 extendBe febﬂmﬂ;mand afr ehen poasenofintdueionobor desdritedt aberdiligyéfee

flexible CII‘ nanata dir t he ,above- tigned
enbodi nent e(eglgegsﬁijﬁﬂxlt)h [RF6%4T TR %P&H’istl?c’(ﬁﬁm‘ Cpé FW@H‘?’%%%F%%Q. 12
is a shaf tabioot aﬁnmnﬁmpmdmmc@mnmhemm niedberithb@l dep-atingl Gem B2 s6bject
provided in enef.rfiléd)y center area of the base frame 51 and a bearing

sl eeve 53 H&YE TR PR ERber is fixed within the
f00438]

For example, in 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]
13



bearing/core holder 52. The rotor shaft 54 provided with the rotjoj gﬂi
is rotatably supported by the bearing sleeve 53. (00401 1In the enbodl %t
as shown in Fig. 12, a dynam c pressure bearing is used as a radial
bearing portion RB and a pivot bearing is adopted as a thrust bearing SD_
But in an enbodi ment shown in Fig. 13, a dynamic pressure bearing is al so
used as a thrista bwaei agopdingi uontI@Bple[sélmmenfme arbhde reidt pehowned fheFi g

14 is a no haft-rotation/inn rotor ty ). .Whi ch, the pr esent

i nvention %%Etéc eﬁeg s %Ortﬁpslselﬁb%dﬁeﬁgjﬁtg States PRt g‘f*’ tif frde gRainsbodyp peRTER t 0
an outer p}ﬁzn@lﬁ'ﬁéaltovmlﬁhe&mﬁénalﬁ@ afchaaDas sé raree, Ghdangk Pazfdob&rnoﬂa&nﬁlte 64
is mounted .to. an Iej%_ernal circunference portion of a rotor hub 63,

magnet i ¢ R RCERRHTBIPA &6 Preefgintedd by o phe Badastic fwee hlt}éﬁ)b%t‘sfintl@ face
with the rotarisl2hd s9dAM3 padR3 HRQACK Bty oﬁnthf'éxla%li A EET e A filgxible

circuit board 16 is draw out fromthe notor through a nounting portion
formed of %fraditepsed iy Brrelyaaushed tewerdsthatside azfctlhe fispd Trenletrba wehe ebfsoian i n
Fig. 15 i o) r e} t| /|n rotor. type to whi ch the
bt asent | romm e B pftenfind Winh LA Ml Rl MBF e iRl oy
portion 16b¢bhlﬁgbrﬂkﬂxm®1e circuit board 16 is fixed to the- base frame Gl
by a plate 66 which is nounted to the base frame 61. The sol dered part of
the land portion 16a is pushed against the under surface of the plate 66
through an insulator (insulating paper) 67 by way of elastic force which
i s produced by the bending down of the free end portion of the elastic
extendi ng portion 16d. These enbodi nents can obtain simlar operations or
effects as the above-nentioned enbodi ment. (0042] The enbodi nents 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 nmade w thout departing fromthe subject matter
of the present invention. (0043] For exanple, in the above-nentioned
enbodi nents, as shown in Fig. 7, when

- 14



the flexible circuit board 16 is assenbled to the base frame 11, the | and
portions 16a of the flexible circuit board 16 is sol dered mﬁthTt@qMﬁ§§@Q§
coils 15 of the coil-wound stator core assenbly and they are nade as €'
unit in advance. However, in Fig. 16, an insulator (insulating paper) 19,
a flexible circuit board 16, a coil-wund stator core assenbly, and a
magnetic attraction plate are placed on the base frame | in this order

The elastché&ﬁ%nding portion 16d can be lifted and bent upward so that the
sol dered 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

coi | -wound st at arot@atomprasgenbl y. After sol dering, the soldered part of the
| and portion 16a is pushed against the surface of the base frame 11 by way
of elastic forceaéhﬂfﬁ@ Flastic extending portion 16d. In this case, the.
elastic ext endi ngveaid MinbGdolabnl iR iR tRARA 10 size to bend easily
bet ween the salient pole sections 14a of the stator care 14. Also, in the
above- nmenti oned ebhsediranenthst suppertpthe skaft membeniridathe bearmgphdrslstrf 0 a not or

for hard disk drives . The present. inyention is not limted to a notor
for hard disk drf‘%gfwlﬁﬁwpﬁgggﬁff%%? 4Pl ied to motors for other
types of dish dpii@s coRaHomREd BHAShask JRORIALHEES pOle stQidhk ner

vari ous types of notors (00443‘!11%9 A U G 2003 In a notor according to the

present invention, exiadinggadia orthé statopcoterand eettasfithe plaxdligndf sedfemor t i on
is in a bending state by.the flexihle.main body portion. being fixed to a
fixed member such &s ?eas téé S P P]éor?é(!e é’ﬁ&jns?ﬁtgr ?Od%d” %Wldtair‘?}wdc?f‘af e "’)fi%’fi c
extendi ng portion ippld ecdedsyhhy hel d by way of an elastic force by the
bending. That is, the soldered portion which is formed on the |and portion
of the flexible 2g&hsetahapedgrigly aropjtbapsd whiehhes & Beblg maiebedyteortién t he

fixed member due tq thg.elagt - ' tendi rtion.
Therefore, a thinn ' ot or ia[cadr?(at?eo acgnt%a?l? ﬁiﬂﬁ%ﬁg@%ﬁ%ﬁ}t g I?aé Paﬁﬂglo @l.e 14 19
AUG 209 CLAI M5 1. Atatartooils éostpotrisdllygonnetieglhaf t nmenber; a beari ng nenber
rotatable with the shaft ne%Per; , ) . ) .
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 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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a base frane that supports the shaft nenber and the bearing rrenb§ ;oa
rotor rotatably supported by the base frame; a stator core mount &dAtb 2048
base frame and includes salient pole sections extending radially fromthe
stator core and each of the plurality of salient pole sections is provided
W th stator coi I's wound around each of the salient pole sections; and a
sheet - sha, e exi bJﬁe Ci rcﬁ E Qarg ich has a flexible main body portion
provi ded th B TRO196 PEGCTRS fuClait Lrvisein agetor meshelisimqunted i e 608 éf t he

stator coils iga@leBebitaebl eaBRNAEhaHe tﬁ@ﬁﬁ&lrﬂa ?ﬂéﬁ&hﬁhﬁed{ﬁh@s body
portion of the flexible circuit board |s provid astic extending

portions exter@pigedibyakssn fams fontegelatingan e:clalqms]tmnsxf thetrhmrlaaddlhq:)ortl onis

formed on eac the.e as tIC X di,n ortions i C endi ng
portion is berr:@eq%blem%n T 9@3 ﬂB’%Bij)? ‘B‘E?P‘?% ?th}%ﬁﬂﬂ ﬁ’ﬁﬁ?ﬁ%ee@“{‘% Yhe
fixed menber, tﬁaﬂ‘lagﬁai’b@ﬂ}adtllaﬁrﬂl@ﬁ&rportl ons of the. elastic extending
portions is pushed against a fixed nenber by the elastic force due to the

bendi ng. 2. The notor according to cl ai m 1 wherein a cut portion for

assi sting; ben S en rtion.is provided in a
connect i 269 poﬁléé%ﬁe%r %é\}gredﬁgéﬁj él# ﬁ’le%% éth E(%BJSES%OIEBPF%&%M ﬁ“et%%u%l astic
ext endi ng por tdoasisting ¢ftke flagndtlel siraition mdm‘tfé@@lﬁdjthe?maseﬁﬁ?ﬁn@mr@favﬂﬁgﬂ{ed' ng to
claim1l, V\herefil)en the fixed nenber for nount i ng the flexible main body
portion theret{F¥ite pRin bedyportionef the flexthle gl poard ctveatd fropwthe mgtes. 1,

wherein an insulation material is nounted on a surface of the fixed nenber
on which the land portions are pressed. 15 1 G AUG 2003 5. The notor '
accordi ng/-t o cThwimotor asdostieg tv dainot ovhem:ig neuidegpontinmit eebvidedtih eithatodr, a

magneti c attragti.on, nenber_.a et i.n an axi al
direction is aﬁﬁ’%bﬁ?deﬁeg'ﬁe%fobhkeeg% tgﬁﬁﬁ‘sﬁtﬁag‘be Rdeeing thedsiiblon of
the rotor, andniih®odf ’B@ﬁbﬁlo?ﬂfé&ldalm@&ycm&ak@éht@far& #6m chExbieke i rcuit
board is held to the base frane by the magnetic attraction nenmber. 6. The

notor according to claim5, wherein a guide portion is provided in the

g{ g\llj\npng %15' St &hr a&grdﬁlgq%ectléun Pt\a;hre?ecﬁtlh awnirrelg?agrtlonr}gr &rggin%%ﬁg frame for
: 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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flexible main body portion of the flexible circuit board outward fromthe
notor. 7. The notor according to claiml, wherein a guide portion-z 'gs Ug 20
provided in either of the fixed nmenber for the stator core and/or tﬁ b%sag
frame for drawing the flexible main body portion of the flexible circuit
board outward fromthe notor. 8 The notor according to claim1l1, wherein a
drawi ng porti for draw t he . fJnexi bl.e mai n, body portion of the flexible
circuit board eolﬁP‘ftOﬁ@CqOngg%E) ﬁ‘f‘m’c S'hesein @ plate isaiiachndite p dasq Samg axbsed
except for an i I RS . - act at the
draw ng porti 0%91?29%1'8? &gosi ti gggél?cl %gﬁﬁg%segrarlggﬁgg}%%H%ﬁ&sgideto?fég&rgﬁl ?ng

range. 9. The m#eor according to claim1, wherein a plate is attached to
the base frame and each of the | and portions of the elastic extending
portions is pushed towards the plate. 10. The notor according to claim1,
wherei n a1 xr avh Rght@doindp?Ringor drawi ng the flexible main body portion of
the flexible circuit board fromthe inside of the notor to the outside is
di sposed except RétatagowpBeEtiEthiy & kasgbaoke and dules salienhpeld sentivuat or  such

that the draw ng palti I.S 40 ositioned in the s regi.on of _the
operating range. 1‘%‘%{88@&%&&%8%% s ﬂoé CAES B © %}bgﬂg?ﬂﬁgﬁlﬁy{ﬁﬁhﬁ?ﬁ, _
wherein a plate is miléaeties it oravideasait saee cARtvoRAGR R dbiteof MBdalRAF t i Ons
of the elastic extending portions is pushed towards the plate. 12. A notor

conmprising: a stat dPI&HCHOMpERt ed to a base frame and includes salient pole

sections ext endhgﬂe&-gﬁgﬁ%hk%Xii)[eoa}cggg)o\%tcﬁ%ﬁé]g gg%areﬂ%gﬁe%%gbgé é\orll,gmpl urality

of salient pole sections is provi S woun round each

of the salient polmosdet with3ndgeiassb ediichsdaalp eflthe et ogions uf theboar d
whi ch has a fl exi bl gartrrai ; bo‘g%/qeorti on 0E‘?réiovi ded with Iand portions to
whi ch each of the tSHH GRUF 15374theAlly copnegied: stator coils is electrically

connect ed; wher eivhefeltethk IrRibR! BaiBody geﬂﬁbnlﬁlﬁffcﬁé R0k LBt lgda?&(Ls rGvifikd Cul t
board is provided wth elastic extenhding portions extending tween t he
sal i ent pol e sect i ovi¢h 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.

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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the land portion is fornmed on each of the elastic extending portions, the
el astic extending portion is bent by the flexible main body portiqrg Beithgynz
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 assi sti({%&nendi ng of the . elastic extending portion is provided

in a connecti rﬂjo%? hP458 fox 4’?&“1\&?%&%%31 H?_ﬁitiﬁnlﬁ?éﬁ‘?? BWEaI8Aheand t he
el astic extendidigh1pfiaid By fdriidiEof th?ﬂbﬁbﬁ: &'ﬁ%@ Pbérglr?gﬁélg ) zl'ﬁase?%gne or

according to claim 12, whérein the tixed ne nmount I ng | exi bl e
mai n body por tthomaghelicattivadtioninmemtizase frame, 15. The notor according to
claim12, 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 ngi7A 0 Cili fibtbPaccoRBASIIC1AN P8, WhelBYA §hide DoPRIANE BRviRdFn ﬂf%tg]%up a
magnetic attraction menber attracting the rotor magnet in an axia

direction is rpugstngeichooegnshsutirastion membsased thedase frone ferduvdng iy an
i al it . d f. i. bl i d i f th
rexi bl e ot r oot Bl i norifef BE potibrdid oif bt B B3t « acti on

menber. 17. The notor according to claim 16, wherein a guide portion is
provided jn the group consisti ngi of the magnetic attraction nenber and the
base frams:f or’ 814 asgording to clagni1B) wherging Hbdypytier isqovfled eeithprxd the e
circuit board I r o) . NG, t l.aim 12,
wherein a gui d%&g\gﬁn?%efrr} f@%%@ﬁ%ﬁ apﬁ%gp}e@ggg%g&' f %gf (ﬂé‘?@égherr@?%‘%lr% for the
st ator core anddinbodhpotas ef flredtmiflociraiittwiandodtvard frexithd ®otormi N body
portion of the flexible circuit board outward fromthe notor. 19. A notor
manuf acturi ng nmethod conprising: nounting a stator core to a base frane,

t he ‘st at d. corgniofe hghufngalg Betho®BdBprisifet | ons extending radially from
the stator core and each of the plurality of salient pole sections is

provi ded with stBOBRtREG? pBloveIdC aPawrfthres die stator ¢ree inshidingwalipipelsect i ons;
end P 0w 119, hostohaReaah i oSG AR B el '
term nal portions 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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of the stator coils is electrically connected; wherein the flexibrkﬁng@@ 2003
body portion of the flexible circuit board is provided wth elastic N
extendi ng portions extendi ng between the salient pole sections, the |and
portion is forned on each of the elastic extending portions, the elastic
extending portion is bent by the flexible main body portion being nounted
to a fixed nenber, and each of the |and portions of the elastic extending
portions is e i nst i the elastic force due to

t he bendingvagﬁg eﬁgg%% orw%gﬁuégéfﬁ?gﬁgpﬁéﬁ 'ﬁygg}ding to claim19,
further conprising nounting an insulation material on a surface of the

fi xed nmenber on which the |land portions are pressed. 18 MOTOR PROVI DED

W TH FLEXI BLE Cl RCU T BOARDAABIFRACT OBFI AEDBICIOSISURE A notor includes a
stator core nounted to.a base frame and includes salient pole sections

ext endi ng radi al TYPYPOIRTHES StUeOF ceisrBowHad éagbast bape griduingludey selfent

sal i ent popale SREHHRNGxbSIBEGKHARY MbhNst ahok &pd 'aﬁdV@{HHdofacthﬁﬂQrzgﬁ?hofOf
the salient pole sections. The notor also includes a sheet-shape | 'exi bl e
circuit botlgnt pale seaEonsistRrevidp aviknFIRtGDAYLs peritidorropndvhdedf wid balleand
portions t i a - i 14 f.othe. stator cQils is
eIectricaHﬁﬁM%%ﬁﬂggig??%%ﬁgp$F8X|%F%gzgﬁ%%%%% ?&g?ﬁ%%g% u$%8a¥f§¥%%ﬁé
circuit boarflxibde prowi bely wotthrnepastided wetht endi pertipas ttioowkicdX batdioNghe

bet ween t hent..pol e .sections, the |an ortion.is forned on each of
the el ast !}gr%g{%ﬁ%tﬁ%sﬁgyﬁ ?)tﬁ%c’,r cf”_r%réls ?%??PFBSJYEC)?PE?F&F%Q portion is bent by
the flexi e fletiblenndy palyt patiodf M. MoXBlLdrdgt bhadfib ipeshiABIRSH @Bd, each
of the land portions of the elastic extending portions is pushed agai nst
the fixed®¥ PR &XEndiny betiser dhesaliens rohe sersivapnigie lapd orgyn 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 the fixed

member by the elastie force due to the bending,

(Fig. 1)
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