; XYe3ebEbBI " X6T05! 1  * 159159* COMPOSI TE BASE ASSEMBLY FOR A DI SC SPI NDLE
MOTOR, AND ACTUATOR ASSEMBLY FI ELD OF THE | NVENTI ON The present invention

rel ates generally to data storage devices, and nore parti cul by
limtation to a conposite base assenbly for a disc spindle r@g“m “mﬂm nﬂml
actuat or spindle assenbly. BACKGROUND CF THE | NVENTI ON Dat

_store digital information on a disc or slorage media and heads résgld9 data
fromor wite data to the disc or storage nedia. Disc or discs of the data

anorgi zed Lo r ol R RnigerEE Badh 35 %‘% %ﬁ‘ih"&a)ﬁ&ia@%ifiwiﬁfr&& 0 an

actuat or assenbly. The act uatdNDhA: SREMBAY act uat or spindl e
assenbly. A notor, such as a voice coil m)tor, is coupled to the actuator
spi ndl e assenbly and i s energi zed to position the heads for read-wite
operations. The disc spindle rmtor I ncl udes a stationary hub portion and a
20 rotatlng spi ndl e portion . L at.es : o the stationary hub
portion. Di'sc or discs are raa-‘ et atig spindle portion for
read/write operati ofhe aJﬂé@eﬁQhV@ﬁt%n f’élhfég n@ﬁ.ﬁ Bl dath Q@ré’%@aeﬁc&t ationary
shaft or hub portion d a rotating spindle portion. The disc spindle notor
and the act uateed mpragheicadatyrbliynet ey Hattarionetd 4 corhpesiftbbdsesgsathblysi s f or
use. The base chassis is transferred for assenbly of the actuator spindle
assenbly or difseasisarpiedieonetorandartaator apindlepssendrlyl ocation. In
particular, the base chassis is transferred to assenble the actuator

spi ndl e assenbly at an actuator assenbly site. Transfer of the -2

10 BACKGROUND OF THE INVENTION

Data storage devices store digital information on a disc or storage
media and heads read data from or write data to the disc or storage
media. Disc or discs of the data storage devices are coupled to a spindle
motor. The spindle motor is energized to rotate the discs for operation.

15 Heads are coupled to an actuator assembly. The actuator assembly
includes an actuator spindle assembly. A motor, such as a voice coil
motor, is coupled to the actuator spindle assembly and is energized to
position the heads for read-write operations.

The disc spindle motor includes a stationary hub portion and a

20 rotating spindle portion which rotates relative to the stationary hub
portion. Disc or discs are supported on the rotating spindle portion for
read/write operation. The actuator spindle assembly includes a
stationary shaft or hub portion and a rotating spindle portion. The disc
spindle motor and the actuator spindle assembly are assembled to the

25  base chassis for use. The base chassis is transferred for assembly of the
actuator spindle assembly or disc spindle motor at an assembly site or
location. In particular, the base chassis is transferred to assemble the

actuator spindle assembly at an actuator assembly site. Transfer of the
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spindl e notor and the actuator spindle assenbly are assenbled to the base
chassis for use. The base chassis is transferred for assenbly of the
actuat or spindle assenbly or disc spindle notor at an assenbly site or

| ocation. In particular, the base chassis is transferred to assenble the 5
actuator spindle assenbly at an actuator assenbly site. Transfer of the
base chassis for assenbly to a renote assenbly site is expensive due to the
size and wei ght of the base chassis. Enbodi nents of the present invention
provi de solutions to these and other problens, and offer other advantages
-over the prior art. to SUVWARY OF THE | NVENTI ON The present invention
relates to a conposite base for a disc spindle notor and an act uat or

spi ndl e assenbly including a disc spindle notor portion, an actuator
spindle portion and a flange portion. The 15 conposite base includes a disc
hub portion andpidlemaiar endHbb agtratoospintlieassenpdy iare apsemebled tagbenbl ed to
a base chassi s, of disc drive_pr.device ta formth i SC spi,ndle. notor
assenbly and thés%’%le\?éltsgf’r é‘ﬁ‘?'n&ﬁ%b%es‘él?ﬂ?ﬂ? 1§ frapfieT g‘t%rsatsf') ¢ YVfce.

Q her featuresagﬁaqt& dleSassEAbLC BAY itsﬁ,gﬁa@ ﬁmcﬁtrﬁpﬁs%eﬁfbg l@g%wresent

invention wll be apparent 20 upon rea the follow ng det

descri ption antbdativhevinopaitizalads tec badeechadsiavis ngmsfeibed to assmhiE the

DESCRI PTI ON OF THE DRAWNGS FIG 1 is a perspective illustration of a data
storage devf ceagiuatiirspingleassembly atan actyatqr|assernblst sith  brangfesrafdhear t

mbodi nent of a_di pindl e 5 mot m| d mounting f) . FIG 3
s a prior art DR GREPRIPOASSIURAS & SRR ARl S © saBEniv g dBF i 6 2
secured to a basesizRagRl veld AOHRTbAG! Ak, %ﬁﬁ&&ilﬁ%téé‘%ﬂiﬂ?sﬁrg?er@ase

chassis for assenbly of a rotating actuator spindle.
perspective i | inxsntiohiprovisfe sohutéorzotdi theset araf othet prollenpand effeasthenf t he
present inventiqQn for a disc spindle notor assenbly and an actuator spindle
assenbly to m@gﬁwagﬁﬁp‘b‘fﬁrtﬂ‘ﬁB&BE?rtFl G 5 is a cross-sectional view of the
enbodi ment 1?f the conposite base of FIG 4 including a rotating disc
spindle portion. FIG 6 is an enbodi nent of an assenbly flow chart of the
present 15 invention. DETAI LEDNDHIGR OF TYEONVENTIONRATI VE EMBODI MENTS FI G
1 is a perspective illustration of an enbodi nent of a data storage

The present invention relates to a composite base for a disc

spindle motor and an actuator spindle assembly including a disc spindle
motor portion, an actuator spindle portion and a flange portion. The
15 composite base includes a disc hub portion and an actuator hub portion.
The composite base is assembled to a base chassis of a disc drive or
device to form the disc spindle motor assembly and the actuator spindle
assembly of the data storage device. Other features and benefits that
characterize embodiments of the present invention will be apparent
20 upon reading the following detailed description and review of the

associated drawings.

25



device 100 or disc drive in which enbodi nents of the present invention 20
are useful. Device 100 includes at | east one data storage disc 102
rotationally (as illustrated by arrow 104) coupled to a base chassis 106 by
a spindle notor (not shown in FIG 1). Heads 108 are coupled to an actuator
assenbly 110 as shown. The actuator assenbly 110 is energi zed by a notor or
voi ce coil notor 114 to position the heads 108 relative to 25 selected data
tracks of the disc 102 for read-wite operations through interface with a
host system (not shown). In the illustrated enbodi nent -4 the device 100
‘includes a plurality of discs 102 and a plurality of heads 108 coupled to
the actuator assenbly 110, although application of the present invention is
not so limted. FIG 2 illustrates a prior art enbodi nent of disc spindle
notor 5 assenbly 116 including a rotating disc spindle 118. Discs 102 are
supported on a rim 120 of BREF DESGRIMIJON EEAMRAWINGS Mul ti pl e di scs
(not shown) can be cked on the. ri ort.ion_and separated by spacers. The
(isc spindl e motor HiGehi 3 DemperaveduBiBlon of 8 e Shaee GrdctrE 886 of  he
data storage deyjge via fasteners (not shown) extending through 1 o
fastener openings 122 on a disc spindle notor base flange 124. In
particular, as showFIGI2 fsl4a illdistratien bOa pirion @rickrabodiphend o€ a ik spindle
rotationally coupled to a spindle hub 126 by bearings 130 to rotationally
support disés 109K¥é&wﬂ8ﬂﬁamﬂﬂn@ﬂﬁﬁﬁgﬂ@mﬂh. Heads read or wite data to the

rotating discs 102 erat.ion of the.actuatoy. assenpl 10. Inthet 5
crbod ment 11t ust r bl TR Epeet See e o e s SRR obtietie
singl e act uat ol @ 33ecdteditB% PRA’ENASEs AViRbSH ARBLEREQleEvR farmsgRansi on
assenbly 134. The actuator arm 132 1s rotationally coupled to base chassis
106 of the devithebaderdhagiis for aasémblywf aspitatiigeacsatenbpindlE6 i ncl udi ng a

rotating 2o actuator_spindle 140. The actuator spindle 140 s rotationally
supported by beari ngdGi14 1§ & dpargpectiye pillusiratignapf, ascemhodimenh af4a. 1 n the

enbodi nent sho agtuat er.. as . i ncl S S ly 146
coupled to It% he\@gg}ptﬁ)gﬁgrﬁé’%m ﬁf&gmﬁfeggﬁyﬁ%é{ro& zfglgea[ cc)ﬁl Srcgtgé?{em?h%%ggc}t uat or
arm 132 for heagsihBgamin &%uoR SpmdiCadsknbBptd ﬂnbvﬁbl?%h?%orﬂiéaaﬁ.natl vely
the assenbly includeS nmultiple actuator arms ‘coupled fo e actuat or

spindl e 140 to read . v iis ea dabss-sestiangll miewi of the embbddithents obrthepposed

sides of adis Cc'omposite base of FIG. 4 including a rotating disc spindle portion.

FIG. 6 is an embodiment of an assembly flow chart of the present

15 invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

FIG. 1 is a perspective illustration of an embodiment of a data storage

device 100 or disc drive in which embodiments of the present invention

20 are useful. Device 100 includes at least one data storage disc 102
rotationally (as illustrated by arrow 104) coupled to a base chassis 106 by

a spindle motor (not shown in FIG. 1). Heads 108 are coupled to an
actuator assembly 110 as shown. The actuator assembly 110 is energized

by a motor or voice coil motor 114 to position the heads 108 relative to

25  selected data tracks of the disc 102 for read-write operations through

interface with a host system (not shown). In the illustrated embodiment



In the illustrated enbodi nent, the actuator spindle 140 includes a spindle
shaft'.150. The spindle shaft 150 is rotationally supported in a stationary
sl eeve 152 form ng the spindle hub 144. As shown, the 5 spindle sleeve 152
is formed on the base chassis 106. The actuator spindl e conponents (e.g.
spindl e shaft 150) nmay be assenbled in the spindle sleeve 152 at a

. different site or renote facility and thus the base chassis 106 nust be
transferred or shipped to the renpte facility to assenble the actuator
spindl e assenbly to the base chassis. Follow ng assenbly of the spindle
‘conponents, the base chassis 106 is transferred or shipped to assenbly

ot her drive conponents. Transfer of the _pase chassis 106 can be expensive
or difficult due to the weight and size of the base chassis 106. FIGS. 4-5
illustrate an enbodi nent of a conposite base assenbly 15 160 for a disc
spi ndl e not or ¢raddevicad 0 adudesp ptirelinsefdisty 10hand ai sluasligndflleddso a base

chassis 106 as_jllustrated by arrows 162, 1n the enbodi nent sho t he

conposi te ba_selgé% ea tpgthe; ?F(?P%l@ésasfsf’ﬁ@ﬁ(pg@ @gthgggg aﬁﬁl(ﬁﬁﬁ% _r?@nthem sc

spindl e porti OBr%Qth%ﬂﬁ&gM&rsoﬁﬁﬁﬁw” 168 and a flange portion 170. In
shown, the 0

t he enbodi nent 0 actuator portion 168 includes the actuator hub
portion 144. In theFERbRGilaRPites AOpYior hfitCerAbbdiateit dTulis®@pindld mdétbri ncl udes
stationary sleeve 152 formed on the conposite base 164, a_thou8h

appl i cati on5i sassembly ml ke indedingea peotating|disc spindde ok18huipesr 0D rarer
structure shown. As shown, .th of ating actuator . spi e 140.incl.udes
rotating spi ndF“éplg‘ir’i‘z!i‘i"i1 0B ﬁlgb?%é]f)tﬁ‘q ﬁ?ﬁ%&%nﬁﬂ@@leg‘gbeﬁp%l? rﬁfl%ssl eeve
channel 172 of ({ fH&nslif \ten badtatked pahi #on ARG L baerssPi ndl e
118 of the disé spingﬁg ﬁn_g assenbﬁ?hkggggﬁén%Teﬂ g%ﬁ%ﬁgkg?%gbé%ﬁidle
portion 166 of Thhelissphndletmotoaassehibly 116 id dxembladstor the ddsedisdisiioat , t he
flange portion 170 of the coqgosite_base 164 inc|udes fastener openings 174
to secure the €bHppdptacstprage deyice viatfastepgrse(noh sBawa) eaending thrgughi cul ar
as illustrated in the enbodi,gent of. Fl G ere | ke n ers are used to
Cofer to | ke et AREIRE gPaoh aubsriad mitg Bst BEREOIR T on 126 | ncl udes
hub shoul der 176 hayh ?)_Qrti’clﬁéﬁfab QRewh wAld. 31 ik F&H%g‘éiiécos;ﬂﬁdleet%eiﬁd! ng
therefrom In the particular enbodi nent shown, the stationary shaft is
supported i n amotafienalhycodpleddo ladpiridle IstbolBedeyr bdattngsASOstoawtaticaally
ener gi zabl e coil 180(*5 gﬁﬁenbled relative to HQ%Eftationar_ shaft or disc
hub portion 126UPRPRE disasO2dgr spackwelle prerationg Hepds read of wiihdatadesenbl y

182 to interfa ' I Hofo] ' ion 126
or stationary s %ﬁtﬁ%g&?sg@? g??h}l%ﬁﬁ&%lg gﬁ%%%%%%%ﬁ%%?%&@ ic]tlbgclﬁ)lgt%ﬁtendI e

not or assenbl y embilimehailluzgratid tn S1G.N3)l the ltdat8r hssehtilptllonatludeqasenbl ed
relative to the stationary shaft 178 via bearings 130. Discs 102 are
assenbl ed on t Bngletagtuatgr dae 32 rdafivang 18eashdl08| gappled: Kberet® Wipaaf ast ener
hol es 184 for ogeration. Algfr{;%tse hub structures for the disc spindle

mot or and t he FETRAPH LPFRGe Fssenbly can be formed on the conposite base
164. For exanple, t e%@ﬁ%%roa{rnh'ﬂ@z %%Pé’cf&daﬂg gi%gie'aeto%@gﬁéés?s esg 164 may

support a threaded shaft having an actuat or ndl e rotat abl e t hereabout
and appl i cat i omhé devio¢ thronghat dceudtbespgindie asaéablyhlds iathudingia estatingwn, nor
is application limted tg a particular spindle or rotational interface for
t he spindl @2no@stuager spindle4p. siierpnteatgr spingle, 140is rotationglly suppertsdy char t
of an assenbly ! or.qt i ) prese,

i nventi on. Thebgrgggjéﬁgﬁie Irﬂag{lf)ér %&rgj$§&&§§§§$mq%3§? Altér gélsgeﬁgf"ed?%n&%he
conposi t e base eathddimiéfit I Hoeh, DYhd | RékatdP Oassdiablyactioatgdiudes ndl oty
conponents are assenbled to the conposite base as illustrated by bl ock 192.
I n particul ar, asseenblyt 146t couplpd gl theoactuatop arenild2 awkichsis eensirgided dot he
conposite base at  an. actuator asseg@éy S it(g. 1'I'he di sc spindle,i

assenbl ed on t RS HEs PERANYs 8T 4541 fqrh dead nplacement, as, sehetaaticallye ang

the conposije :?ﬁ&&rdtéd.t ARSheivay A a%ﬁeéﬁl?lgrﬁ&lﬁﬁg@)‘mﬁh@fé(%%tﬁﬁtotr%rﬂése”b' €

the disc spindle notor, actuator”spin assenb or asse e the conposite
base to the bageupledssithe attulabm spiisdle d40 te rexsl of Wiité datactd Dplurhlitykof196.
Thereafter, discs are assenbled on the disc



1 o spindle to formthe disc spindle notor. The spindle assenblies for the
spi ndl.e notor and actuator assenbly are assenbl ed on the conposite base
wi't hout transferring or shipping the base chassis 106 whi ch provides
advant ages over prior direct fabrication or assenbly to the base chassis
106. t s A conposite base (such as 164) for a disc spindle notor and an
actuator spindle assenbly including a spindle notor portion (such as 166),
an actuator spindle portion (such as 168) and a flange portion (such as
170). The conposite base includes a disc hub portion (such as 126) and an
actuator hub portion (such as 144). The conposite base is 20 assenbled to a
base chassis (such as 106) of a disc driye to formthe disc spindle notor
assenbly and the actuator spindle assenbly of the data storage device. It
is to be understood that even though numerous characteristics and

advant ages of \hsdseusppobatisidesnofa disct he i nventi on have been set 25 forth

in the foregoing descrjptjon, together with details of the structure and
function of vari ous?’éﬁ%éi‘ﬁ‘gﬁf@ ‘%ﬁ‘{’?ﬁ@‘?lﬁv tachintor spindlg 140 ipsludesps ¢

illustrative o g . AP L j .ln matters
of structure angrieHaf 00T BHngR: HRHP S0 4 KO @bnalPBEGOGed W B et

invention to thketioaly eldeot 13N doaingdtHey spiddld tead 1genead| shwa)i i@ of the

ternms in which the alp')ﬁggeﬁnded clainms are expressed. For 5 exanple, the

particul ar él espinde ralgeveald? e fermtichgnothe hasgpghadsisull@e. aPp actamtan whil e
mai nt ai ni ng substaptially th ame f, ti.0 I i thout depart.ing fromthe
sc:)pe :anitl gpi lrjisf’l%ﬁe !tcﬁgll%ﬂ??gsnfe'g'n%ﬁaﬁoéhér}?hg@émvgyi E‘?\%S%n?eﬁsglglh e
preferred emodpib S 1528ta REfiEHRL bite O FERDRMALMP ARAIHLE Wthadlal &

[ ose 11le

storage system "It w e appreciated by 1 ot S in the art that

the teachi ngs ehasdiee 106 anast be nyamférded canshippedbi @ fanoehfiiliipttd st or age
systens wi thout departing fromthe scope and spirit of the present
invention. - ¢sseaallethe @acatepspigdle assamblynse she base shansisy Bellgwingnt f or
assenbly to_a base ghassis of dat a storage devi ge co i.Skng.,.a gonposite
bace 1 nol uding Bl iR Pindle Biherens” 265 Ret et THb o paReteBirTant o
flange portionorasHipséd is!RsRMBIY BthECHPRE @mpdiend, S Tramif&dbe tRObadeon Of

t he conposite base;  and an actuator hub porti'on formed on the actuator

spi ndl e porti orhafsis 6 caonposipenstvase difficultiduectontpe svaighteasksibé pf tenponent
of claim1l wherein the,flgnge portion of the conposite base includes a

plurality of faa6erRassisdORi ngs to assenbly to the base chassis of the data

storage device. FIGS. 4-5 illustrate an embodiment of a composite base assembly

15 160 for a disc spindle motor and an actuator spindle assembly which is
assembled to a base chassis 106 as illustrated by arrows 162. In the
embodiment shown, the composite base assembly 160 includes a
composite base 164 having a disc spindle portion 166, an actuator
portion 168 and a flange portion 170. In the embodiment shown, the

20 actuator portion 168 includes the actuator hub portion 144. In the
embodiment shown, the actuator hub portion 144 includes stationary
sleeve 152 formed on the composite base 164, although application is not
limited to the particular actuator hub portion or structure shown. As
shown, the rotating actuator spindle 140 includes rotating spindle shaft

25 150 which is rotationally assembled in a sleeve channel 172 of the sleeve

152 via bearings 142. The rotating disc spindle 118 of the disc spindle



3. The conposite assenbly conponent of claim1l wherein the disc hub portion
I ncl udes a stationary spindle shaft. 4. The conposite assenbly conponent of
claim 3 wherein the disc hub portion includes a shoul der portion having an
opening and the stationary spindle shaft is disposed therein. 5. The
conposite assenbly conponent of claim1l wherein the actuator hub portion
.includes a stationary sleeve having a sl eeve channel therein. -10 6 The
conposite assenbly conponent of claim1l wherein the disc hub portion

i ncludes a stationary shaft and further conprising: a rotating disc spindle
portion including a rimto support at |east one disc; and a bearing
assenbly rotationally coupling the rotatigng disc spindle portion to the
stationary shaft. 7. The conposite assenbly conmponent of claim6 wherein
the actuator hub portion includes a stationary sleeve having a sl eeve
channel and compsenablyigs assemhled iomgtheatismspindippeition 166cofuidiernpmpasitend| e

shafl, i sposed L 4Be ShaptSushannel mand 2 besr i assertl n pobabional Ly
wher 8 n The di SuRB oo 16! pErGRCE Bl oR ks A PO P Bot ati ng
di sc spi ndl e pebinposite baseidsoahaBageathassis 10d1e conposite assenbly conponent
of claim6 wherein the rotating _disc spindle portion includes at |east one
di sc supporfed ther @byarhcular as 1llustrated in the embodiment of FIG. 5, where like
numbers are used to refer to like parts in the previous FIGS, the disc hub
portion 126 includes hub shoulder 176 having a stationary shaft 178
coupled to and extending therefrom. In the particular embodiment
shown, the stationary shaft is supported in an opening of the hub
10 shoulder 176. As shown, an energizable coil 180 is assembled relative to
the stationary shaft or disc hub portion 126. The rotating disc spindle
118 includes a magnet assembly 182 to interface with the energizable coil
180 on the disc hub portion 126 or stationary shaft 178 to form the motor
component of the disc spindle motor assembly. The rotating disc spindle
15 118 is rotationally assembled relative to the stationary shaft 178 via
bearings 130. Discs 102 are assembled on the rotating disc spindle 118
and clamped thereto via fastener holes 184 for operation. Alternate hub
structures for the disc spindle motor and the actuator spindle assembly
can be formed on the composite base 164. For example, the actuator hub
20  portion of the composite base 164 may support a threaded shaft having
an actuator spindle rotatable thereabout and application is not limited to
the particular hub structures shown, nor is application limited to a
particular spindle or rotational interface for the spindle motor or
actuator spindle assembly.
25 FIG. 6 is a flow chart of an assembly embodiment for the

composite assembly of the present invention. The disc spindle 118 or



10. The conposite assenbly conponent of claim7 wherein the rotating
actuator spindle includes at | east one actuator arm coupl ed -11 thereto.
11. A data storage device conprising: a spindle notor assenbly to
rotationally support at |east one disc; an actuator spindle assenbly to
novably support at | east one head to read data fromor wite data to the at
| east one disc; and neans for assenbling the spindle notor assenbly and the
actuator spindle assenbly to a base chassis of the data storage device. 12.
The data storage device of claim 1l wherein the nmeans for assenbling the
spindl e notor assenbly and the actuator spindle assenbly to the base
chassi s includes fastener openings on a.flange portion of a conposite base
for the spindle notor assenbly and the actuator spindle assenbly. 13. A

met hod for assenbling conponents of a data storage device conprising the
steps of: pr ovastemply iz asspodledon dkecdmposite basdiasdllstbated i Wackah?). an
actuator hub portion; assenhling a rotating act tgr i ndle to .the
actuator hub pdheRefiaer sHindleipaoneRisasF psserabled to e campesits base

conposite baseagqﬂageagﬁfbgi%@kkaﬁg_aqﬁigg%%ggy%qﬁecgﬁgg§%$ﬁgpaﬁgo 0 a base

chassis of the data storag VI ce. e met alm 13 and
further conpri gbm@ohbetssirepssefriblesd sethel doftpddite dasd atvh slitGatos pbsegiistyt o t he

di sc hub portion. 15. The nethod of claim 14 and further conprising the
step of: as8endite.ngheifise spindle isasgembledmmidiecompasite hasg 1adratdbe samki ng t he
oot e b et e 8o D88 Bh habo i BB I Saed Py ™
block 194 to assemble the disc spindle motor, actuator spindle assembly
or assemble the composite base to the base chassis of the disc drive as
illustrated by block 196. Thereafter, discs are assembled on the disc
10 spindle to form the disc spindle motor. The spindle assemblies for the
spindle motor and actuator assembly are assembled on the composite
base without transferring or shipping the base chassis 106 which
provides advantages over prior direct fabrication or assembly to the base
chassis 106.
15 A composite base (such as 164) for a disc spindle motor and an
actuator spindle assembly including a spindle motor portion (such as
166), an actuator spindle portion (such as 168) and a flange portion (such
as 170). The composite base includes a disc hub portion (such as 126)
and an actuator hub portion (such as 144). The composite base is
20  assembled to a base chassis (such as 106) of a disc drive to form the disc
spindle motor assembly and the actuator spindle assembly of the data
storage device.
It is to be understood that even though numerous characteristics
and advantages of various embodiments of the invention have been set

25  forth in the foregoing description, together with details of the structure

and function of various embodiments of the invention, this disclosure is



assenbling an actuator having at |east one actuator arm having a head
coupled thereto to the rotating actuator spindle. 17. The nmethod of claim
13 wherein the step assenbling the conposite base to the base chassis
conprises the step of: fastening the conposite base to the base chassis via
fastener openings. 18. The nethod of claim 14 wherein the disc hub portion
.includes a stationary spindle shaft and the step of assenbling the disc
spindle to the disc hub portion conprises steps of: assenbling an

energi zabl e coil relative to the disc hub portion and a nagnet relative to
the disc spindle; and assenbling the disc spindle and a bearing assenbly
about the stationary spindle shaft to rogationally couple the disc spindle
to the disc hub portion. -13 19. The nethod of claim 13 wherein the
actuator hub portion includes a stationary sl eeve having a sl eeve channel
and t he act uat dlusiyativél enlyn dndd ebangesaotayabermede nigtl detiilafespecially He st ep of

R ER T N A
SLathenery 5 oo sl genkal eyl gaia oy op gka a2 L1
meaning of the terms in which the appended claims are expressed. For
5 example, the particular elements may vary depending on the particular
application while maintaining substantially the same functionality
without departing from the scope and spirit of the present invention. In
addition, although the preferred embodiment described herein is
directed to a particular data storage system, it will be appreciated by
10  those skilled in the art that the teachings of the present invention can be
applied to other data storage systems without departing from the scope

and spirit of the present invention.
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spindle portion and a flange portion;

a disc hub portion formed on the disc spindle portion of the
composite base; and

an actuator hub portion formed on the actuator spindle portion of

the composite base.

2. The composite assembly component of claim 1 wherein the flange
portion of the composite base includes a plurality of fastener openings to

assembly to the base chassis of the data storage device.

3. The composite assembly component of claim 1 wherein the disc

hub portion includes a stationary spindle shaft.

4. The composite assembly component of claim 3 wherein the disc
hub portion includes a shoulder portion having an opening and the

stationary spindle shaft is disposed therein.

5. The composite assembly component of claim 1 wherein the
actuator hub portion includes a stationary sleeve having a sleeve channel

therein.
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6 The composite assembly component of claim 1 wherein the disc

hub portion includes a stationary shaft and further comprising;

a rotating disc spindle portion including a rim to support at least

one disc; and
a bearing assembly rotationally coupling the rotating disc spindle

portion to the stationary shaft.

7. The composite assembly component of claim 6 wherein the
actuator hub portion includes a stationary sleeve having a sleeve channel
and comprising:
a rotating actuator spindle including a spindle shaft disposed in
the sleeve channel; and
a bearing assembly rotationally coupling the rotating actuator
spindle relative to the stationary sleeve of the actuator hub

portion.

8. The composite assembly component of claim 6 wherein the disc
hub portion includes an energizable coil and the rotating disc spindle

portion includes a magnet.

9. The composite assembly component of claim 6 wherein the

rotating disc spindle portion includes at least one disc supported

thereby.

10.  The composite assembly component of claim 7 wherein the

rotating actuator spindle includes at least one actuator arm coupled
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11. A data storage device comprising:
a spindle motor assembly to rotationally support at least one disc;
an actuator spindle assembly to movably support at least one
head to read data from or write data to the at least one disc;
and
means for assembling the spindle motor assembly and the
actuator spindle assembly to a base chassis of the data

storage device.

12, The data storage device of claim 11 wherein the means for
assembling the spindle motor assembly and the actuator spindle
assembly to the base chassis includes fastener openings on a flange
portion of a composite base for the spindle motor assembly and the

actuator spindle assembly.

13. A method for assembling components of a data storage device
comprising the steps of:
providing a composite base having a disc hub portion and an
actuator hub portion;
assembling a rotating actuator spindle to the actuator hub portion
at an actuator assembly site;
transferring the composite base to another site; and
assembling the composite base to a base chassis of the data

storage device.
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14.  The method of claim 13 and further comprising the step of:
assembling a rotating disc spindle to the disc hub portion.

15.  The method of claim 14 and further comprising the step of:
assembling discs on the disc spindle portion after assembling the
composite base on the base chassis of the data storage

device.

16.  The method of claim 13 and further comprising the step of:
assembling an actuator having at least one actuator arm having a

head coupled thereto to the rotating actuator spindle.

17.  The method of claim 13 wherein the step assembling the
composite base to the base chassis comprises the step of:
fastening the composite base to the base chassis via fastener

openings.

18.  The method of claim 14 wherein the disc hub portion includes a
stationary spindle shaft and the step of assembling the disc spindle to the
disc hub portion comprises steps of:
assembling an energizable coil relative to the disc hub portion and
a magnet relative to the disc spindle; and
assembling the disc spindle and a bearing assembly about the
stationary spindle shaft to rotationally couple the disc
spindle to the disc hub portion.
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19.  The method of claim 13 wherein the actuator hub portion includes

a stationary sleeve having a sleeve channel and the actuator spindle

includes an actuator spindle shaft and the step of assembling the
actuator spindle to the actuator hub portion comprises:

assembling the actuator spindle shaft and a bearing assembly in

the stationary sleeve to rotationally couple the actuator

spindle shaft to the actuator hub portion.



