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-1- METAL | NJECTI ON MOLDED BASE FOR A DATA STORAGE
SYSTEM FI ELD OF THE | NVENTI ON The present invention
rel ates generally to data storage systenms. In 5
particular, the present invention relates to a base
for a data storage system BACKGROUND OF THE

| NVENTI ON Di sc drives are tyﬂi‘cal data storage
systens. A disc drive includes a rigid housing having
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di scs having data surfaces that are coated with a

magnet i zabl e nedi umﬁ%@#?wﬁ\r@ﬁl\ﬁ@ﬁal i nformati on
ntr

in a plurality of circular, ~conce I'C data tracks.

The THeés GSregdrtt NEHIRM GBladess HehdtAlyTo0 datd) atofees €fstems. In
the discs to spin and the data surfaces of the discs

particplas sthgpdesent ésyerdian/eelatas fad basmios abdataistnyage system.
head sliders. The sliders carry magnetic transducers,
15 which wite information to and read information

fromthe data yudRestoON bf: THERREDSORPTPONENt S

al so i nclude an actuator nechanismthat noves the

sl i dBise drixesseas typiraldhen sturdgecostahs.t Aalisk deive intledes a rigid

act uat or nmechani smjncludes_a notor, such as a voice
heusing hevig p\rask, and arcayer sheleendlagesaz yasigty of components. The

coRHRRSE B AL Bhe PRI e R Somed with o
mﬁgﬁmmm o s?&tta%@to‘? rdi?ﬂtMth&%ﬁtﬁfn 718 Plihdity UPeircular,
stiders nove fromtrack- to-track across the data

coswettaedath teadkssthe dives has enminted@nda spindié vieotos tlat causes the

compl ex three-di mensional structure that typically _
digeso o d%@naavggﬁef st prusfacse of dhe AiscsupenPas emder respective

oA BEGATE\SA. el 90 55 0 GSAPRABRLS: e,
which write information to and read information from the data surfaces of the
discs.

The components also include an actuator mechanism that moves the sliders
across the data surfaces of the discs. The actuator mechanism includes a motor,
such as a voice coil motor (VCM), a track accessing arm and suspensions that
support the sliders. The voice coil motor is operated so as to move the actuator
mechanism about an actuator pivot center such that the sliders move from track-
to-track across the data surface of a disc.

The base of the disc drive is a complex three-dimensional structure that
typically provides a rigid and precise platform upon which multiple mechanical
and electronic components, as discussed above, are mounted. Typically, small
form factor disc drives include a base made of stamped steel. A stamped steel

base can be cost effective and includes a high strength. Stamped steel bases,
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formfactor disc drives include a base nade of stanped
steel. A stanped steel base can be cost effective and
i ncludes a high strength. Stanped steel bases, -2-
however, have many limtations. It is difficult to
achieve variations in thickness at different portions
of the base as well as it beTZﬁg practically inpossible
to achieve small corner radiuses w thout machining
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exi stence of through holes introd s addi
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I ncl udes a variety features for various appljcations
fagh, atamBed Brse designimcledes Hepugh halenebers Righdhigknpta ariation
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COUp St ase ese

cdéfdé&ﬁi?@@n'tféﬁle‘aﬁé!gé prdlﬁ@x% However, fOfm ng suitable
threads in the base for use in receiving force fit

conphrese sncladds af varidty featwpes fcnfcwtar;ousoatpgd@battlkmeaxﬁsa disc drive
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| atches, crash 15 stop and etc) are nounted to the top

copopenents isi dlféatﬂé rapertsctly héorprasb|threadsasaisei gotantial leakage

PRI JOrRs e iso eyt B Birer et At R AP shoRigs between the
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probl ens associ at

thedssd (pudbheiite bedathar fiRedswepdit agbon |‘ﬁ1fem$|u|p¥),ori aaitghes, crash
disc drives are made 20 from an alum numdie casting
stpp @erlé’sgtC) [ Repernteshto theritoR eoH PR te aBitigaie andrr of Hae [problems

as%&gl? e ax%titgﬂret}geln gtcaggzi‘llp\g/eﬁrocessn ?—iov@gvelzr(,j enqcl)un er?g'; %ﬂc}fl atures to the

top cover introduces additional disc drive dimensional problems.

The above-mentioned problems associated with stamped steel bases have
not posed problems for large disc drives. Normally, large disc drives are made
from an aluminum die casting process. However, an aluminum die cast base for
small form factor disc drives is not an ideal design for performance and cost
reasons. Examples of problems for an aluminum die cast base include low
material stiffness and the lack of magnetic properties.

Embodiments of the present invention provide solutions to these and other

problems, and offer other advantages over the prior art.
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reasons. Exanples of problens for an al um num di e cast
base include ow material stiffness and the |ack of
magneti c properties. Enbodi nents of the present

i nvention provide solutions to these and other 25
probl ens, and offer other advantages over the prior
art. -3- SUMMARY OF THE | NVENTI ON The pr esent

i nvention provides a data storage system The data

storage system ihgl Iy nol ded base.
The nmetal inject :SEWWE@E?}@ Wa net al
I N efhd ﬁeé@t‘t qRdemticH fp‘gBVﬂcﬁQ% ahtd @I?é)?&%gt@ steRL. &he data storage

i njecti 5 nol ded t hree-di mensi onal f re. The at
sylsean tindueles lar metal i infertedomalldéc dase.€Bhe metdloinjextion molded base

TR I -
A LEEh DL b cpBHSH P FD GO QLo U] iod OB features is
PRt egral Ty and Sirul Tancodsy wrih The fh)ection

formledastdprally ahflsichliRaRBly MatsiHgplafosanf i gured to
house a notor that 10 rotates a nedi um about an axi s.

The @nes¥nthei thvemtimensibsal fentiviesiés aamet Hojecfion molded motor

AT e 0 e By 20l L SR e e
T B IR B s o B e £ o

rodskephedediont abouLarphdsf or m and adapted to form 15
t hree-di mensi onal features that are integral with the
pl at The mresend inyeation dempeaviden amethed fogrforming an injection
i n_an. qven

O PR O Al FRBP ey AT JBReRELALd e mbing o metal
PR SO PGS Bl ETAS BRET LN o
priesdée ithé base. it miodd iiewdaptedne fsaoaipheEdrrawl adspted to form
three-dimensional features that are integral with the platform. The mold is heated
in an oven for de-bonding and the mold is heated in an oven for sintering.

Other features and benefits that characterize embodiments of the present
invention will be apparent upon reading the following detailed description and

review of the associated drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a simplified schematic diagram of a data storage system.
FIG. 2 illustrates a top perspective view of force fit components exploded
from a stamped base of a data storage system.
FIG. 3 illustrates a top perspective view of force fit components assembled

to a stamped base of a data storage system.
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20 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
illustrates a sinplified schematic diagram of a data

storage system FIG 2 illustrates a top perspective
view of force fit conponents exploded froma stanped
base of a data storage system 25 FIG 3 illustrates a

top perspective view of forcd-fit conponents assenbl ed
to a stanped base of a data storage system -4- FIG 4

il rafes a botto rspective.view of force fit

co {Tren §ﬁ3§t§%‘i"rﬁl %ggnﬁggrg BELSRSEY S ad8Wo LI fOFeh aflt_ components
asSIRbRAGoVih e dBaSe of aldatd!SibE A ES sferh 0P Per specti ve

view of a netal injection nold ase of a data

st orFige 53N adtedtes a tbp Perdpectivesiavaba raetadijedtion molded base of

erspective view of a netal injection nolded base of
a datgstorage sysige-system FIG 7 is a flowhart

il rati a, proge of formi.ng a metal injectiaon

ol 437 oL R o roesia g CRCe! bt Piipn molded
baSBERINENIBrddd3ysterhs @ sinplified schematic di agram

of a disc dri've”100 in which enbodinents of the

preddat 7 izvenflowohant dllustedtithg aDpsaceds iof eermirg @omabal injection

data_ storage systens. Disc drive 100 includes an
maldedPaste 101. Encl osure 101 includes a base (not

shown in FIG 1) and a top cover (not shown). D sc

drive 100 includes 15 a disc 107. Those skilled in the

art ShpuAML EBIOBSCREPTION OF HA.USTRATIVE EMBOIIMENTS

a single disc, as illustrated in FIG 1, or multiple

di sddG. rlclisidesimplifieddisdrerpatik didgram ldfustdisit eldivien1@0 Ga which
emll'chgifr;segﬁél gg(ghgs pr;gsuerrlltt ?gvglgltic?n ?1194 Egéfgl.r%}sgrdr:ilgess ;r%r common data
storage systems. Disc drive 100 includes an enclosure 101. Enclosure 101 includes
a base (not shown in FIG. 1) and a top cover (not shown). Disc drive 100 includes
a disc 107. Those skilled in the art should recognize that disc drive 100 can contain
a single disc, as illustrated in FIG. 1, or multiple discs included in a disc pack. As
illustrated in FIG. 1, disc 107 is mounted on a spindle motor 105 for rotation about
central axis 109. Each disc surface has an associated slider 110, which carries a
read/write head for communication with the surface of the disc.

Each slider 110 is supported by a suspension 112 which is in turn attached
to a track accessing arm 114 of an actuator mechanism 116. Actuator mechanism
116 is rotated about a shaft by a voice coil 134 of a voice coil motor 118. As voice
coil motor 118 rotates actuator mechanism 116, slider 110 moves in an arcuate
path 122 between a disc inner diameter 124 and a disc outer diameter 126. While
FIG. 1 illustrates one manner of actuating a data head proximate a data storage
medium, the present invention, however, is applicable to data storage systems

that use other techniques.
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central axis 109. Each disc surface has an associ at ed

slider 110, which carries a read/ wite head for

comuni cation with the surface of the disc. 20 Each

slider 110 is supported by a suspension 112 which is

in turn attached to a track accessing arm 114 of an

actuat or nmechani sm 116. Actuzror nechanism 116 is

rotated about a shaft by a voice coil 134 of a voice

coilnotpr 1 .Voi ce  coi.l t.or .118 r S .

c ot URBR st 1o o e o il it Bea R S5 36, BB 136 s

1oB&el otAgidRRnNRRNré101. 3R JeRBRIl, PCBMBKSS mrithi@ddo andbidter surface
outer dianeter 126. While 25 FIG 1 illustrates one

ofrmbasy obéndoswret 1ig PLBId3Gsingportpaglunaity ef planted circuit board
storage nedium the present invention, however, is

cosmpPREHs| (8ot shawnalrs Férade The famtedgirquit beagd gemponents are

techni gues. - i S iV 0 I i nel udes i e
oM 5 sp i p sy OriineRi FheREEE Y STRIGRE B Such as
spIR@leqadict 108]1slider 196/ edtahtor Fhhd bk $16RNAVOEtel@ilaRotor 118,

outer surface of a base of enclosure 101. PCB 136

suppbypisally, @ basd of g sofalpfarm éatter diseidriveér fbrmed by stamping

cqQnmponents ((not shown i.n FI G . The printeq circujt
steariy S&%‘RﬁSé\eﬂF%l Ea%e of Brirrajl }éaﬂt gca‘}u&se gve ihclude many

R S 1050 R GRE TR, SterBlCReBletpy ond the

deenMeatich ©Pirhagmitiy padierties YPHE aldghetia prapertdds &f the stamped
smal | formfactor disc drive is formed by s_,tan'pig% . _
steelelease allaw atimeecipratasion dhsep@rtioa efral inagpetic leep @f a voice coil

e e L T P 3088 SR B o it
mdESPTS BPFI@.nl.tCIEo%gQﬁtd Qtaﬁ{]:gagff)%éeeéf a gF‘Ellnﬁ’%gﬂdc@or disc drive

properties of e stanped st ase allowt

albo inddtiil @nscrhe dinpivatiores) Fof eRampiy) et iscdiffpailt & achigwé egriations in
coil motor, such as voice coil notor 118 of FIG 1,
thigkngss it ndifterens portiens Iof dhesgampes basg.oFhisoexanple Gmitation

cocjgm'rnglge\eArﬁer E'ésuelltssitnamjeerqee%%e u%g fgrcseng% Lo&%%@eltlécttl't%{ cg{l}s)fe to the
stamped base of a small form factor disc drive to satisfy different disc drive
application needs. In addition, this example limitation consequently results in the
inclusion of through holes where high thickness variation ratios are required.

FIG. 2 illustrates a top perspective view of an example plurality of force fit
components 204 exploded from an example stamped base 202 of a disc drive. FIG.
3 illustrates a bottom perspective view of the example stamped base 202. Base 202,
illustrated in FIGS. 2 and 3, is stamped to form various surface geometries. Force
fit components 204 of base 202 are needed to support various elements of data
storage system 200 that can not be formed with a pure stamping technology. For
example, force fit components 204 include printed circuit board (PCB) screw nuts

206 for attaching a printed circuit board (PCB), such as PCB 136 illustrated in FIG.
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al so includes sone limtations. For exanple, it is
difficult to achieve variations in 15 thickness at

di fferent portions of the stanped base. This exanple
limtation consequently results in the need to use
force fit conmponents that couple to the stanped base
of a small formfactor disc ive to satisfy different
disc drive application needs. In addition, this

11$§ gang!% ?Qé.ll(g]ﬁhte? %i%(on é)sﬂﬁc’dtg T e\l%‘tﬁgle%grllﬁeg | tpf’eﬁ :2@&;32@ actuator shaft 210

foY ak g%&&ﬂ\ Al Ot @tBr g@&hm@m?gu&{ Gas %&&A&&?t hElcREnBm 116
top rspective view of an exanple plurality of force
illsbtratecloifpBide rt, an2i04 ravpl edew dutah2afor extenchiregy atrampe?3 to base
base 202 of a disc drive. FIG 3 illustrates a bottom
2Ber spective view of the exanpl e stanped base 202. Base

var 1l LG S fidioré By g 3 ARG A Gsb AP of data
st@fag@%%}éte?@&O@ﬁﬁdﬁ@@g ERrJZHSHERS Whéferﬂigﬂﬁhﬂ@wwi&ﬁ%n ratios

data storage system 200 that can not be forned wt

ara requiredt Bnrpartirul@s the lstgypingotechealagyl requires dhatf fhrough holes

conmponents 204 _include printed circuit board (PCB) .
214crragrROTaRsh ity a dleorcAlh @9 dnpior nhigsing d i Acge&h‘ dhickness

, ;.S s, P i ustr at. i E - Q- . g
stk s ERR aroholinte i BHEAE Role Uplgt edbs pgwindings.
AfRBr @ Ypirdlle TRAfot 8 WserhBledSwithgt trhbtdr HbBGI 216 throu%h holes

mechani'sm such as actuator nechanism 116 illustrate
2l4nlorated an flowat 215r nersl $@ bevsealad. iR éxisteate &t Hhngugh holes 214
. ra 213 to.base 202. 5 illustrated in FI and .
infrgbic} esdigona) g 2f§,r epURB et B aﬁoéowmaftaarz@em air and
ht?rh?cg%feaﬁxgé RIRARD b B H98SsdR?ak %}%%e %%ﬁ?érﬁ 2Bb 9 addition,

ess vVarltation ratios are requ

thpatigh oledr214tdaess tiicAlstfEedss If @Bytor Spuisires21618f base 202 to be
t hrough holes 214 are incorporated into a floor 215

logt. Aristveeredstiginegs udhe spimdlgimeter diowsing wilhhimit therexternal shock
thgf gda\,wgﬂmtcﬁ% gﬁgpomadnatvgitﬁsqgng paimncij ) or m t(g) ucset ibration | elnsd acoustic
problems to a data storage system.

In addition to it being difficult to achieve variations in thickness at
different portions of the stamped base, it is also, for all practicalities, impossible to
achieve small corner radiuses without machining the base after it has been
stamped. Small corner radiuses help form proper interfaces between the base and
a drive component. For example, small corner radiuses of a voice coil motor
connector hole 217 are desirable for attachment of a voice coil motor. However,
performing a second step of machining when forming a base of a small form
factor disc drive also contributes to the cost ineffectiveness of the stamped base.

FIG. 4 illustrates a top perspective view of stamped base 202 after assembly

of the plurality of force fit components 204. In addition to the above-mentioned
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o After the spindle notor is assenbled wi thin notor
housi ng 216, through holes 214 |ocated on floor 215
need to be seal ed. The exi stence of through holes 214
i ntroduces additional costs for sealing as well as
potential anbient air and humdity | eakage interna
to the enclosure of data storage system 200. In

addi tion, through holes 214 cause the |ocal stiffness

. of potor_ housing,216.qf ba 202 to he is, Low. A )
lirpioionsy i ARSEENY; of dREree B (ATRPREHS $1EAudP s P92 provides
|4 it 1tthe:.ex . A . .
s 0L 55 Gl AP 0ty 690 reciving
forveditl @Bponerts @04 as difficalielmpetfecn thiendsddstiltdn potential leakage

being difficult to achieve variatjons in thickness at )
prablemes, e sorrpsion; gegiest ande Rassibledlagss e fitiings sbeigen force fit

for all ctigcaliti.es, inpossible to 20 achieve
Co%qqené%%zg?n‘#gaﬁéd wi t hout machining the base after
| t g, BeRAspArRIRaE m&tﬁew&» df%dm@&ﬁsréjﬁ;sﬂi&l blERd (MIM)

proper interfaces b the base and a drive
base 302 péatdaté storegaspdtem isrmidcbrdzowcnerith adihsBmeants of the present

_voice coil notor connector hole 217 are desirable for
ingentim MRy RaseS0¢ veacpes SRt t%ﬂdwé%?l?ns pkfiectAmipgng and
I GEREAT G, S8uf [RRRYREIR MIEROLBGT BB IR Helf s retains

behBAtC 86 leat M &Sff @OLE Vc@ﬂﬁ&ﬁo?ifes.t MM trp esb2base be Made df a non-

illustrates a top perspective view of stanped base 202

magnedic mstd mvlaymaghetihengihlu Exhinpye nbnfmagmretid metals for MIM base
omponents. 204. In additiqgn to the above- tioned -7-
0B A tioss, stegl rplleg Fesl IR S ATE! siper metal
b : g g . : .
w3, ARGS9 1R ATRL b0 b e ORI of righ

stiffpless: THet coppemastaht naiefial fordVIiN Iaset302lcapdiel vfried according to
threads result in potential |eakage problens,

the greedsiadrn pettimdan ddivecapplisiationo ds mmagneticiEMbbasgebaving high
mggrrlechec If;tiertmea%iﬁt%rngr%] ?S\Fvsco%géw ndcagafglengazft of the magnetic loop of
the voice coil motor and actuator mechanism as well as part of the magnetic loop
for the spindle motor. In particular, MIM base 302 can be a soft magnetic metal
such as various permalloys, permendur, 1010 steel, iron and etc. A soft magnetic
metal injection molded base can help protect a data storage system from external
magnetic interference.

MIM base 302 includes a metal injection molded (MIM) platform 303 and at
least one metal injection molded (MIM) three-dimensional feature 304. MIM
platform 303 and the at least one MIM three-dimensional feature 304 forms a
single, rigid structure. The at least one MIM three-dimensional feature 304 is
integrally and simultaneously formed with the MIM platform 303 to form MIM

base 302. Example MIM three-dimensional features include components that were
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FIG 5 illustrates a top perspective view of a netal
injection nolded (MM base 302 of a data storage
systemin accordance with enbodi nents of the present
i nvention. MM base 302 overcones nuch of the
[imtations of the stanping and alum num die casting
t echnol ogi es previously discussed as wel | as retains
10 benefits of each of those technol ogies. MM base
de of a non- magnetic netal .or

orprally Teste e R fe e B ST e PR AL 0 B35 2 and 3.
A{a’llréﬁgggﬂe of @'rﬁhﬁﬁeﬁ atf teg{%@k&g?ﬁlehqgaﬁfrgﬂncl SPEB Fkrew nuts

and ot her neta Such nmaterials have a
306 fph avedhingsa ACB, suthisas PEB A 3pritipstrateelsinofIGhilgho MIM base 302.
stiffness. The content of the material for M M base )
Ofwr examples indludeiazaeyr sopger 308, s agtupios ghatif318 for supporting

i qul i\ [ ion. i b.
oSk e B S TR ARG, . am o

reeRBufa@oR RREE sﬁ{)gbﬂ%fﬂ?%_ﬁhb&gﬂ\ Q0. & illddiEat¥aCBage0Bh2 having
not or and actuat or nechanismas well as part of the

threeydienensiboalfeafures 80k thpsenskikbedrint tre. art shpaldt iecogmize that other
M M base 302 can be a soft magnetic netal _such_ as
n\%éqdoagre%-éiﬁwsnﬁ@ygl, fegbiriee honkrare forroed intgprally anf gigultaneously

it SRR o 2B R g B LR PRI By further

cggegnetic interference. MM base 302 includes a netal
injection nolded (MM platform 303 and at | east one
met aAnpjez exampledIdé thrertdinensionel thatreresinolvales agaotardhousing

i livstiatos Bt FG P Arebillebas i1 SheboR o PersRscave migpf MIM
T . . i i .
bl 3B U $1GTBE Mdtor Gbtisift S16Hrb ey HOHS e Srface 305 into

platfobmt BE3. MdteH Abhising S3id eonfsunelll 84 hoase a39Findle motor that
Exanpl e M Mt hree-di nensi onal features include

ratelep erreadisim o uhen@xis Algaughniglis shewnda HIG: 5, it is more clearly
SW%?R&§6 ihrgit trrr11061501e )f\%ggilneg BTG eg a%%n 19112108£ arEcli %Snbrgken floor
315. Forming the MIM three-dimensional floor 315 does not require through holes
to accommodate the high thickness variations needed for providing an area for
the spindle motor stator coils or windings as does the stamped base shown in the
examples illustrated in FIGS. 2-4. Unlike the stamped base shown in the example
illustrated in FIGS. 2-4, the lack of through holes eliminates any potential
additional costs for sealing as well as potential ambient air and humidity leakage
internal to the enclosure of a disc drive. In addition, the lack of through holes
causes the local stiffness of motor housing 316 to be higher than that of a stamped
motor housing, such as motor housing 216 illustrated in FIG. 2.

Referring to FIG. 5, the interface between MIM base 302 and a disc drive

component mounted to platform 303 is better than the interface between a
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An exanple of a nolded and integrally forned features
i ncl udes PCB screw nuts 306 for attaching a PCB, such
as PCB 136 illustrated in FIG 1, to M M base 302.

O her exanpl es include a ranp stopper 308, an actuator
shaft 310 for supporting 5 an actuator nechanism such
as actuator mechanism 116 in"¥lIG 1, and a

recircul ation f| I ter support 318. Although FIG 5

Stilfflgllg{% :éagteggﬁ jggs%gp pélgn:{t:l ﬁh%cﬂé%ir;? clogﬁﬁ(?ﬁ\@qaborner radiuses
Feﬁﬁ@ﬁ@& e 1ﬁfet?§ n’@'ﬂlﬂ% af@ﬁﬁﬁhdérﬁfﬁ[?r' ®8f!that of a stamping
are forne

eat ures“t hat egrally and sinul taneously
tedhridlofyy M[hé ahiadlest 30thezarades tddednt be tabkiebad eby/vmdftahtn]ectlon
i ntroducing any further 10 costs. Another exanple MM
molghing.- 1&@%\%# Bﬁ%ﬂ zeréatliwevere ithe sxadleghpytside @gndgig radius by
316. |IIustr

st%%lpf%r%régeg esxé 5 :ngm %} irh! 15'§1t L eglef ccgner radiuses

of ¥ Site Bol s dtBr 3dibhdcor 8518 Si?ﬁré H8d1ablé B3t a%’chﬁﬁ?e@lt 3Pa voice coil
into platform303. Mdtor housing 316 is configured to

mbbors #he cepierdhdiusotforoitdenil fifotontanestar naldiddmfabdIM base 302

is glgég)lihi'/n i\lh%\%gu Ihh %grﬁsﬁﬂeh&rgkgﬁaay% Qflgggfrgzce coil motor

S8 AR DL el LB, Y Rpa TR s

fattor AghdFi0ke desit® saratiorReRt/lilbe Gudlo the ﬁhﬁ%ﬂs space available
vari ations needed for providing an area for the

orsthcmase nmotor stator coils or w ndings as does the
ggi&g %Qﬂlslgj;g{]eg\émfilclhvgc}gzg‘gﬁé@&?xa ]%es Iml quﬁ}r{ﬁ%?a%tlpr}ocesses of
m%f%{i‘qﬂ e@ 10ﬁ|r118ﬁit1ﬁ§to?da MIM &S, &t ﬁl é_&h?o') qﬁgtggg)t wequ&ha select

es e I m nates®any potenti al

meéedl ongeoasbinatibnass pekeid iisl nﬁﬁéxﬂ efigethidr @ith Zwlyﬁhetry bonding
| eakage internal to the enclosure of a disc drive

matfaials. ofhe mnetal porvdsr ohpelaghiettleer combinatiam @flm@tﬂls can be
et COE R aacte, FarRas g R ik ek pbRBe & Apordance
withOtHe bsts’ 8f Btbth} fHata MIM base are made from. After mixing, the
mixture is injected into an appropriate mold at block 404. The mold has a shape
that corresponds to a base of a disc drive, such as MIM base 302 of FIG. 3. The
mold is adapted to form a platform, such as MIM platform 303, and adapted to
form three-dimensional features, such as MIM three-dimensional features 304,
that are integral with the platform.

The mold, containing the injected mixture, is heated in an oven for de-
bonding at block 406. The oven is set at a temperature of approximately 600 °C for
the de-bonding process. After de-bonding, all of the polymer bonding material
will be removed or burnt and only the metal powder material is left. At block 408,

the mold containing the injected metal or combination of metals is heated in an
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Referring to FIG 5, the interface between M M base
302 and a disc drive conponent nounted to platform
303 is better than the interface between a -9- stanped
base, such as base 202, and a disc drive component.
Corner radiuses established by netal injection
nmol di ng are nmuch snal | er t hatOt hat of a st anpi ng
technol ogy. The snall est corner radius that can be

hi b | iniecti lding is al mos )
o3irtst Silshler The hutlis ittt iidtabieat ARrORimfiel po oC for
sireteSih@NMR 'ﬂge mﬁaﬁ\ BOMRE nthe%n@ﬁ‘(l) ?)EWJdeQ Wi st to each other and

exanpl e, Il comer radiuses a voice coil notor

fooonttecsalid moétel Bage. dfle delid mabtaé base, afté¢ratiensimteriig grocess, is

voice coil _nmotor,. The corner_ radius of voice coil ) i

refrstver CBRe 1% mAkl eclsaned gandy ify Bueiosepsuifable olar disc drive
. C 1S t ' ..

oo ks BP0 D5 RS ShRlugh 2 machining

proceatfoF réRafing 3o Abhiekd dedEthbleimendRirlal t6lefarkes badt@ometrical
disc drives désire small corner radi uses due to the

tolaran¢esdos patiealdeatukeshl e on the base. FIG 7
5 LDt 00, el St i
a(MaMtz%?%eof @Sr'aﬂso%béggrpeﬁﬁt@é th[é.ol*ffi’r%fltif']é Iﬁv%ell){e‘ﬁt set.forth in the
met al® 0 b 0 er Wi th

r conbi nati on netals 1s mxe t oget
fom%qmg rddseriptiog, 1ogethterwahsdetitle dfetial spowtlae ahd function of
Se

el ect nmetal or conbination of nmetals can be nagnetic
vagiousoembagiaents. ofsiharpreantion, \thiscdisglosurg it ilbesteatisisoonly, and
in accordance wth the types of petals that a
ChAREES P8V e T TSP i RPRGEIT i ERELR O gitucture and
ari'aﬁi%?ﬁ@rq d)FTEQrt%vﬁHR{ B g?ih%ispi‘[@é @f dhe Pre&dht48%entd B to the full
nol™ has a pon a sc

hape that corre ds to base of a di
extkntv éndisated by tHeVibbasd g@ieralfl nhda@ing. ofThke A@rmmws| th ivehich the
adapted to forma platform such as MM pl atfaorm 303,
appeadadpeiaes pee expieniach fios-examimei Bieaparticaar @emestcmay vary
de?:)senlc\{llrllvlg o et%'edi)ar A" %lpp S & 3 %’ data storage system 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 base for a data storage system, it
will be appreciated by those skilled in the art that the teachings of the present
invention can be applied to other types of structures, without departing from the

scope and spirit of the present invention.




that are integral with the platform The nold,
containing the injected mxture, is heated in an oven
for de- bonding at block 406. The oven is set at a
tenperature of approximtely 600 C for 25 the
de- bondi ng process. After de-bonding, all of the
pol ynmer bondi ng materi al willt be renoved or burnt and
only the metal powder material is left. At block 408,
Mﬁg@&%al ning the injected netal or conbi nation
heated in an -10- oven for sintering. The
re of approximtely 1000 C
L %rﬁatdsftﬁt?%esﬁ&t&?]ﬁst efsgl%iteri ng process, the netal
mmﬂgarctlmlmolslredd:lasémcéadmgot her and formthe solid
metal base. The solid netal base, after the sintering
pr oce@smetaéln]ﬁmwlﬂ?@ﬂ% frnysind, ¢l eaned and i s
t her ef gr.e_gui t abl sc dri
Hovevdl 6gs1eond el Biefl it 0 Rr8ERILERLbAR, fogtpe formed
a machi ni ngntdg&é’l@fﬁﬁldf Qﬁnﬁl%ar?éoﬁsl}g vshﬁh E%E@'rﬁ&&l m]ectlon molded
desirabl e di nensi‘onal tol erances "and geonetri cal
t ol er ances pflatform; thecat! leaﬁs';taumrthsee-dhnemwmalkfeature configured to
under st ood t hat g?en t hough nuner ous charact i i CS
and advantBgeRt ¢ftapierage Y%ﬁﬁb@ﬂrﬁﬁﬂ‘ﬂ%ntéftof plattorm.
i nvention have been set forth in the 10 foregoing
description, together with details of the structure
2. aHek fdapstdtorngel syaehows eabadieitigen! thBeirjdt¢ont ndslded base
this disclosire 1s illustrative only, and changes may
compriiges mputm-inagmetiginetakspeci al |y in matters of structure
and arrangenent of parts within the principles of the
present invention to the full extent indicated by the
rg;,gwnrll 0 t
3 g%%:ﬁ ded ﬁrﬁ%% are g){pélgfs[ggzd %orede})r(]tg\#;*leﬂ ntl%gn&ﬁ metal base
compristsloneldf arst&inbuse Bteel ARY analymiepentdyng on the
particul ar application for the data storage system
vvh| | e maintaining subst antially the same

4. neC 215’9 " Iolratléle \s/\glsFtQI%ug)f rf w elferlr(l) Thé r}reletal injected molded base
comprises a magnetic metal.
5. The data storage system of claim 4, wherein the magnetic metal base forms part

of a magnetic circuit with a voice coil motor of an actuator mechanism and forms part

of a magnetic circuit with a spindle motor.

6. The data storage system of claim 4, wherein the magnetic metal comprises a

soft magnetic metal.

7. The data storage system of claim 6, wherein the soft magnetic metal comprises

one of a permalloy, permendur, 1010 steel and iron.



scope and spirit of the present invention. In
addi tion, although the preferred enbodi nent described
herein is directed to a base for a data storage
system it 20 will be appreciated by those skilled in
the art that the teachings of the present invention
can be applied to other typés of structures, wthout
departing fromthe scope and spirit of the present
invention. -11- WHAT IS CLAIMED I S: 1. A data storage
system conprising: an injection nolded base

8. ITH g&taGora @i bPLR&h! P%l’i@eg{aﬁqe%taltegﬁrdﬂe ﬁﬁ‘ge @imensional
| east one ta I njection nol ded three-di nensi onal

featuré eatniprize$ arprided icivcairiadarg saretv autd tanp stopiperyan hctiator shaft
nmetal injection nolded platform the at |east one

and a fesitslafiondHEsTRPOfkat ure configured to nount data
storage system conponents to the platform 2. The data
storage systemof claim1, wherein the injection

9. MH@stahASRge GYSTIRM SEElaBmNO nnlﬁ@lﬁﬁﬁhecatn@aﬁl one3thrdé@imensional
dat a storage systemof claim2, wherein the

feature @mrmxgﬁstal moret hbuixagethecnwmlr beusingeis okcessed antol gesplatform
st eel and al ym num al | oy. . 4. The data st

from agtopy of (¢ Riatlorman inelides m%rnqwseEPﬁw%m
base conprises a nagnetic netal. 5. The data storage
system of claim4, wherein the magnetic netal base

10. fAodam $rord egfst@n@awishleg .circuit with a voice coil
notor of an actuator nechanismand fornms part of a
reametal injectiorc malded basainshididge notor. 6. The data

St or age, STLSTAln S BaiSt gy the monetic metal

a metal injection molded motor housing formed integrally and
simultaneously with the platform, the motor housing configured

to house a motor that rotates a medium about an axis.

11. The data storage system of claim 10, wherein the metal injection molded motor

housing comprises a continuous, unbroken floor.

12.  The data storage system of claim 10, wherein the metal injection molded motor

housing is recessed into the platform from a top surface of the platform.

13.  The data storage system of claim 10, wherein the metal injection molded base
further includes a plurality of metal injection molded three-dimensional features
formed integrally and simultaneously with the platform, wherein the three-
dimensional features are configured to mount data storage components to the

platform.



soft magnetic netal. 7. The data storage system of
claim6, wherein the soft magnetic netal conprises
one of a permall oy, pernendur, 1010 steel and iron.
-12- 8. The data storage systemof claim1, wherein
the at | east one three dinensional feature conprises
a printed circuit board sctléw nut, a ranp stopper, an
actuator shaft and a recirculation filter support. 9.
The data storage systemof claim1, wherein the at
| east one three-dinensional feature conprises a notor
14.  NOIS§Ng. st&fé%ergysfbﬁn R UE1iR010,SwhEed? IRE mthPinidi®ion molded base
platform from’a top surface of the platform and
compriseslaudegneticoetalnuous, unbroken floor. 10. A data
storage system conprising: a netal injection nolded
base including: a netal injection nolded platform and

nmet.al . ipjection nol ded not housi.ng,formed .. -
15, EEHR Pl fe SRieh deriattoly WRERAbpf R Rsis, metgl injected
moldedMBE cBRIpYIRE aGOR hgh&st melhouse a notor that
rotates a nedi um about an axis. 11. The data storage
system of claim 10, wherein the netal injection nolded

not or ousing conprises, a continuous, _unhroken fl oor.
16. ﬁ.mfﬂla\@gd%f gorgpasaagbug%{%}ﬁrwéﬁ ARe P62 dpferdipragenyystem, the
l.np.ection nolded notor housing is recessed into
metndRkthphth

rmfroma top surface of the platform 13.

_'Eh_fkiﬂ?_banéttap aakles witlempolyrababifidlfy ntefigh n the netal
i njection nol ded base urther includes a plurality of

ripfealing themetarpowderand Hrepokyinmermixdned inte atraplskto provide the

formeq integrally. and sjoultanequsly with the

ol at { G W e HEofth Fe et SRk toatnr Hledptmendpdapted to

conf i GYHAAnt&-GRHM iGN FeLPESBR SRITRALGEAT RiftOhkPatform;

heating the mold containing the injected mixture in an oven for de-bonding;
and

heating the mold containing the injected mixture in an oven for sintering.

17. The method of claim 16, wherein after the mold is sintered, the injection
molded base, having a platform and integrally formed three-dimensional features, is

removed from the mold and placed in a machining process for resizing.

18.  The method of claim 16, wherein the integrally formed three-dimensional
features comprise an integrally formed motor housing recessed into the platform from

a top surface of the platform.

19.  The data storage system of claim 18, wherein the integrally formed motor

housing includes a continuous and unbroken floor.



20.

platform -13- 14. The data storage systemof claim
10, wherein the netal injection nolded base conprises
a magnetic nmetal. 15. The data storage system of claim
14, wherein the magnetic netal injected nolded base
conprises a soft magnetic netal. 16. A nethod of
formng an injection nol det!4pase of a data st orage
system the nmethod conprising: mxing a netal powder
with a polynmer binding material; injecting the netal
powder and the polynmer mxture into a nold to provide

T mR#S®d ofMRiR! 16, WRerdh %ﬁ&ﬁxgﬁﬁ@h@aﬂm&aémm the polymer

pl atform and adapted to form three-dinensiona

bindinfge matessl chatprisee minisgr al maghéti¢c eetal gtdwden widlat thegpolymer

the nold containing the injected m xture in an oven

bindinggnatetiabondi ng; and heating the nold containing the

injected mxture in an oven for sintering. 17. The
nmet hod of claim 16, wherein after the nold is
sintered, the injection nolded base, having a
platformand integrally fornmed three-di nensi ona
features, is renoved fromthe nold and placed in a
machi ni ng process for resizing. 18. The nethod of
claim 16, wherein the integrally forned

t hree-di nensional features conprise an integrally
formed notor housing recessed into the platformfrom
a top surface of the platform 19. The data storage
system of claim 18, wherein the integrally formed
not or housi ng i ncludes a continuous and unbr oken
floor. -14-
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20. The nethod of claim 16, wherein m xi ng the netal
powder with the polynmer binding material conprises

m xi ng a nagnetic netal powder with the pol yner

bi nding material. -15- METAL | NJECTI ON MOLDED BASE FOR
A DATA STORAGE SYSTEM ABSTRACT OF THE DI SCLOSURE The
present invention provides alfata storage system The
data storage 5 systemincludes a netal injected

PREEAr TRy Nk e DA k3R, AT R SoRAlGE $ ¥ em
net ial | ?J ecti ont nol ded t hree-di nensi onal fgat ure. Thle
feature i o 1 or med BonRe LIy RSB ERE ety i £

t he TR BlesehPlifGérttsh ?Sbﬁﬁl‘és Rl ahto %mra%@ %%@&arﬁ ERé d&'@@ storage

t hr ee-di nensi onal feature configured 0 nount data
systeon agdudes nemetad ripjectact sndlded hasel Thé onetal Fjgatian Molded base

includes a metal injection molded platform and at least one metal injection molded

three-dimensional feature. The at least one metal injection molded three-
dimensional feature is formed integrally and simultaneously with the metal
injection molded platform. The at least one three-dimensional feature configured

to mount data storage system components to the platform.

Figure 7



