MULTIPIECE DECK FOR HARD DISK DRIVE CROSS REFERENCE [0001] This application claims
the benefit of U.S. Provisional Patent Application No. 61/760,331, titled "MULTIPIECE DECK FOR
HARD DISK DRIVE ", filed February 4, 2013. BACKGROUND [0002] In efforts to increase the
data-storage capacity of hard disk drives, consideration is given to loading additional data-storage
disks onto hard disk drive hubs; however, space is limited, as form factors define the space in which

hard disk drive assemblies must iy ASPEESBECREDIFARBBISRDISNE! thinner and/or shorter
components for hard disk drive assemblies that are able to fit into such hard disk drive form factors.

[0003] The base-deck section of hard disk drive housing under the spindle motor may become thin in
accommodating the extra height associate%%%glﬁ%iéﬂg itional data-storage disks onto the hard
disk drive hub. A thin base-deck section of hard disk drive housing may affect the stiffness of the
base-deck, which may degrade the performance of the components attached to the base-deck through
shock, vibrgool pmbioapphcisins.chmssiche difiesanohard.dskvsivadheaseérgsapeliagtrg diiderent base
decks may be used in hard disk drives designs. SUMMARY 0004Le\nﬂz|;1epcParatus is provided, including

a base-dec@WJ@ré%a%'—?féEMHhﬂ%ECE DECK FOR HARD DISK DRIV February 4, 2013.

BACKGROUND

[0002] In efforts to increase the data-storage capacity of hard disk drives,
consideration is given to loading additional data-storage disks onto hard disk drive
hubs; however, space is limited, as form factors define the space in which hard disk
drive assemblies must fit. As a result, designers may consider thinner and/or shorter
components for hard disk drive assemblies that are able to fit into such hard disk drive
form factors.

[0003] The base-deck section of hard disk drive housing under the spindle motor may
become thin in accommodating the extra height associated with loading additional
data-storage disks onto the hard disk drive hub. A thin base-deck section of hard disk
drive housing may affect the stiffness of the base-deck, which may degrade the
performance of the components attached to the base-deck through shock, vibration,
and/or acoustics. As such, different hard disk drive housings including different base

decks may be used in hard disk drives designs.

SUMMARY
[0004] An apparatus is provided, including a base-deck floor; a base-deck frame,
overlying the base-deck floor; a top cover, overlying the base-deck frame; and an
affixing means operable to attach the base-deck frame to the base-deck floor, wherein
the base-deck frame is operable to be fastened to both the base-deck floor and the
top cover to provide a housing for a hard disk drive. A method is also provided,
including assembling at least a portion of a hard disk drive assembly on a base-deck
floor; affixing a base-deck frame to the base-deck floor; and securing a top cover to

the base-deck frame. These and other features, aspects, and advantages of the



overlying the base-deck floor; a top cover, overlying the base-deck frame; and an affixing means
operable to attach the base-deck frame to the base-deck floor, wherein the base-deck frame is
operable to be fastened to both the base-deck floor and the top cover to provide a housing for a hard
disk drive. A method is also provided, including assembling at least a portion of a hard disk drive
assembly on a base-deck floor; affixing a base-deck frame to the base-deck floor; and securing a top

cover to the hasrigeChHRBE- BAeSE BRA:PIRSSJeRIEFeRFBFESIANH ATUABIADES AE RS,

description, and appended claims.

DRAWINGS

[0005] Fig. 1A provides an exploded view of a base-deck assembly from the top in
accordance with at least one embodiment.

[0006] Fig. 1B provides an exploded view of a base-deck assembly from the bottom in
accordance with at least one embodiment.

[0007] Fig. 2 provides an exploded view of housing for a hard disk drive in accordance
with at least one embodiment.

[0008] Fig. 3 provides a plan view of a hard disk drive in housing in accordance with at

least one embodiment.

DESCRIPTION

[0009] Before the invention is described in greater detail, it should be understood by
persons having ordinary skill in the art to which the invention pertains that the
invention is not limited to the particular embodiments described and/or illustrated
herein, as elements in such embodiments may vary. It should likewise be understood
that a particular embodiment described and/or illustrated herein has elements which
may be readily separated from the particular embodiment and optionally combined
with any of several other embodiments or substituted for elements in any of several
other embodiments described herein.

[0010] It should also be understood by persons having ordinary skill in the art to
which the invention pertains that the terminology used herein is for the purpose of
describing the invention and particular embodiments thereof, and the terminology is
not intended to be limiting. Unless indicated otherwise, ordinal numbers (e.g., first,
second, third, etc.) are used to distinguish or identify different elements or steps in a
group of elements or steps, and do not supply a serial or numerical limitation on the
elements or steps of the claimed invention, or embodiments thereof. For example,

"first," "second," and "third" elements or steps need not necessarily appear in that



invention may be better understood with reference to the following drawings, description, and
appended claims. DRAWINGS [0005] Fig. 1A provides an exploded view of a base-deck assembly
from the top in accordance with at least one embodiment. [0006] Fig. 1B provides an exploded view of
a base-deck assembly from the bottom in accordance with at least one embodiment. [0007] Fig. 2
provides an exploded view of housing for a hard disk drive in accordance with at least one

embodimeng, [RP08] Fifle3RENERS & BlABoAEHERT A haTehelishk sliMe iR dleusing, iBGRRdRRge with at
least one embodiment. DESCRIPTION [0009] Before the invention is described in greater detail, it

should be uHdeesetrRItanNspETsEns. ibashey 8 riiedry srilleiisterddhaie yiteeh itticaiedraibarpeseains that the
invention is Byl Iilrarggefg 9, Eﬂe zpsar,tig lar e : gdimﬁn;& deﬁggﬁed aﬂﬁyor il[)%%rg};\ed h%gkr%[gs elements
[ ood thdt [ i

in such embodiments may vary. It sHould Tikéwise be’understoo a particufar embodiment
described aheianr s IStrddekWieseir doas elechemhisiveliiCluprialdbengadtlptbepairatad feomsthecparticular

embodiment and optignally combingd with, any of several other embodiments, or substityted for
cloments mHinyBh ey oR EiePim e JES o REpGth, Proxmal dsta” and the

like are used for convenience and are not intended to imply, for example, any
particular fixed location, orientation, or direction. Instead, such labels are used to
reflect, for example, relative location, orientation, or directions. It should also be

mn

understood that the singular forms of "a," "an," and "the" include plural references
unless the context clearly dictates otherwise.

[0011] Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood by persons of ordinary skill in the art to
which the invention pertains.

[0012] The invention will now be described in greater detail.

[0013] An apparatus is provided, including a base-deck assembly having a base-deck
floor and a base-deck frame overlying the base-deck floor; a top cover overlying the
base-deck assembly; and an affixing means operable to attach the base-deck frame to
the base-deck floor, wherein the base-deck frame is operable to be fastened to both
the base-deck floor and the top cover to provide a housing for a hard disk drive.

[0014] Fig. 1A and Fig. 1B provide exploded views of a base-deck assembly in
accordance with at least one embodiment. As shown, base-deck assembly 100
comprises base-deck frame 102 and base-deck floor 104, which, in combination with a
top cover, forms a housing for a hard disk drive. The housing, including each of the
base-deck frame 102, base-deck floor 104, and the top cover, may adhere to any of a
number of different form factors, including, for example, the 2.5" and 3.5" form
factors for hard disk drives.

[0015] Base-deck frame 102 accommodates the space needed for hard disk drive
internals, which hard disk drive internals may include, but are not limited to, a spindle
motor, one or more data storage disks, a voice coil motor, an actuator arm assembly,

and control electronics. In addition, the base-deck frame 102 may have holes in the



[0010] It should also be understood by persons having ordinary skill in the art to which the invention
pertains that the terminology used herein is for the purpose of describing the invention and particular
embodiments thereof, and the terminology is not intended to be limiting. Unless indicated otherwise,
ordinal numbers (e.g., first, second, third, etc.) are used to distinguish or identify different elements or
steps in a group of elements or steps, and do not supply a serial or numerical limitation on the
elements orsteRSHbINGHBIMSHraYe NfomeOf eMbogiments taesealnirb gxRMpleandrste gsecond,”
and "third" elements or steps need not necessarily appear in that order, and the invention, or
embodimengsrevesietss; frstening: hecesseriy b insitd 6-taekellolenente drastep Surhshdakealso be
understood , pgi 0 ise.. I s, left,” "right,” "front," "back," "top,"
"bottom," "fé%/\%rﬁ?}ﬁrges\l/ggﬁ%%c%c%ﬁfs%ﬁﬁjé%%ﬁf:@ gﬁr&sﬁ%vﬁ%g" ht‘lj%f'_'d'e fv?ﬁ?mér%%e?%?mgﬁlr terms
such as "upgerl, Simhexs 'staift|és§ared)."vertical," "horizontal," "proximal,” "distal," and the like are used

for convenience and are not jntended to imply, for example, any particulay fixed location, orientation, or
droction 10 B IEH AR el 4eR s FETE P R SP YRR AR e S OB o

directions. Iinzbendd alanchanbrdgiktapddhwieinaisinaylacfosaLat e neninatd tbes ipfade plural
references unless the context clearly dictates otherwise. [0011] Unless defined otherwise, all technical

and scientiff® %/ MEFEIAHARIRE Sl MRIIAGRS BBHMSNIT GHUIETSIBIPBSF EYons of
ordinary skill g the, a1 1 wdhigh e pnention RRISRIRB4 00 hIhe shertiandll sewdgdescribed in

greater detail. [0013] An apparatus is provided, including a base-deck assembly having a base-deck
floor and a beswpviechdtagmdavedighgltive aserdeckwvtaoeim tbp covevrovariyiraethertiageageck
assembly; and an affixing means o %r?ble to attaﬁh the b%sg-deck.framcisto the baseF-lde(éh floor,

wherein the'Dase<deck frame is '(r)nﬁeerabf)é 0] %Cee?as%lﬁséaa 0 bot the réss'e-déré&vf'l%? a é top cover

to provide adneusiieg felem & drdigkod rivesd 68144 doignddy ated I-igh st BL peotid ea exiptsrdpelyviagys of a
base-deck assembly in accordance with at least one embodiment. As shown, base-deck assembly 100

comprises BRERERHLREMYY DAY BEISRELR AeramMBadaisie s R SRR SRR R cover,
forms a houging gt hak igs iyeek o BPUENY.NGUHNG epslR Of the basersieck frames) 02,

base-deck floor 104, and the top cover, may adhere to any of a number of different form factors,
including, fahesetholeghhdesigeshio3 Bcaspmddatersafiemend (@isk dawwsdo1SpBasmgidbr frame 102

accommod%taessegggcﬁg%%er negded far hard.disk drive internals, which hard disk drive internals may

include, but are not limited to, a spindle motor, one or more data storage disks, a voice coil motor, an
actuator arnnaszesaly, abdseatdel fidecti@dicaainkedchtipn|thenbasehdeay framecd 0 nidyilipave holes
in the cast aluminum may have certain manufacturing limitations (e.g., porosity and/or flow

concerns in aluminum casting process) and/or performance limitations (e.g., reduced

stiffness under the spindle motor), base-deck floor 104 may be fashioned from a

material having a higher elastic modulus than aluminum. Such a material may be

magnesium or steel, such as stainless steel, for example, stamped steel or stamped

stainless steel, which material, having a higher elastic modulus than aluminum,

provides more stiffness per thickness for base-deck floor 104 than a similarly cast

aluminum base-deck floor. In an alternative to stamped steel or stamped stainless

steel, base-deck floor 104 may be forged, extruded, or die cast.

[0018] Whether stamped, forged, extruded, or die cast, the base-deck floor 104 may

be further shaped, shaved, or machined to provide a finished base-deck floor. In some

embodiments, for example, the base-deck floor may be, either uniformly or in certain

places, at least 100 um and no more than 2000 um thick (i.e., between 100 and 2000

um thick) such as at least 100 pm and no more than 1000 um thick (i.e., between 100



top and/or bottom surface of the frame, designed to accommodate fasteners (e.g., screws) for
fastening the top cover and/or base-deck floor to the frame. Such a base-deck frame 102 may be cast
aluminum. Alternatively, base-deck frame 102 may be steel, such as stainless steel. [0016] Base-deck
floor 104 also accommodates the space needed for hard disk drive internals, which hard disk drive
internals may include, but are not limited to, a spindle motor, one or more data storage disks, a voice
coil motor, ap A¢BR ARAEMRFFE MBI oS! ehRqiAniRg-fBanerderk {loes LAdtAay(have one or

more elements for accommodating hard disk drive internals, wherein the one or more elements may
include, buth&ieveen iAlemn o’ SPaveshitkles; ahtbadptedsionanAdnsHowie ith&igcAnuenthislich element

may be useg fo 6 \V ing.. Anatht e used to
accommod t'eé'é%%&%%%a@gﬁgﬁéﬁéﬁhwﬁiggﬁé%getgggﬂgéﬁlg%gb ?L%ﬁ%%ﬁiéﬁe holes
(e.g., periphersd-Hetis)dhe e o hadesignle l doral®@b maydskathithstanexs(@rg plscrevesy. fapfastening
the base-deck floor to the base-deck frame. [})017,(!5uct}na base-deck floor 104 may pe cast aluminum;
however, b&C8USE Fiffy L AR ARG/ Rave UBRES %ﬂ?ﬂ]f}f&miﬁarﬁ%é’ﬂﬁ) &, Porosity

and/or flow pRiGEENSH dReatdiBHIUDT GRKIMGVBIREEETISNH Qb RRI IaHvaMmesRitasiong (Splk, fREUCEd
stiffness under the spindle motor), base-deck floor 104 may be fashioned from a material having a

higher elastResctrdtdlaeantatimmule SORH ontdXetRiFtna)dss thagtrisflitnBpitbeprevicings stainless
steel, for exaiplesianengd sizehersiameedrsialiass stesh Wiikhomatadal. baying afigher elastic
modulus than aluminum, provides more stiffness per thickness for base-deck floor 104 than a similarly
cast alumindesibeb¢edpckiteogr¢atan sifénastivib¢cbstanteckl Bteel Widstanyped staifdessisfeel,
base-deck figor 104 may he forged, extriuded  or die cast, 100181 hether stampgd, forged, extruded.
or die cast, e Base-deckYidor 'OE may%e?ur?her shaped, sﬂgvea}' St machined to proviae a finished
base-deck fipes. dhsanaerenpbadimentshioe exariier thereakartirak ibearmayfhre eghrnaibiformly or in
certain places, at least 100 ttm and no more than 2000 p.m thick (i.e., between 100 and 2000 ttm
thick) such $ePi84% 19895:m and no more than 1000 p.m thick (i.e., between 100 and 1000 p.m
thick), for exgmpieagblearidduore, Andneranre, fada0tPamdhisk bk tRetbireniddomy 750 p.m
thick) or at least 100 ttm and no more than 500 ttm thick (i.e., between 100 and 500 p.m thick). With
respect to no@yuh#alsekiesiEned tiweasaseaock tothstanershie Baserdusk fisoiri@aingaihee thicker in
certain placgs_(e.0...fQ provide greater reinforcement and/or stiffness) or thinner in certain places (e.g.,
o provide niare He T EF Y e B S S SR G R SR R T R
floor 104 maigbeAS00y HeEbugeanh ithickriniekes dh evitpi fatie neotan fakteiding batdidmaklfloeighd4aninclusion
of, for example, an al%%i}éonal data starage disk. If desired gt%}gé)lrovide greater stiffnesE the base-deck

floor 104 mAyoBHEITRTCAERS: L0 FaRk hith Aldiky 1A SO L AEBMHBRE B BRING! ALY extend
radially fromijategaker. mRakeaPeirhiningbaserdock iparseomcicent withdbe Rxtemdthm spindle of
the spindle motor. [0019] As provided above, each of the base-deck frame 102 and the base-deck
floor may ha98'BSRDedENGAEY s ABHEAMatYEd P4t frRiesring Basketasindr RRstaniiy thedhase-deck
floor to the GAMEINEYSTARAMPIENRTRLHORSKE! SH6R 5 SPRIRLAIACIFD: dedrayfgpsed in
combination with fasteners to fasten the base-deck floor 104 to the base-deck frame 102. Gasket 110
of Fig. 1A nagybecaufmdrtintpiarethadkeseatainfaded Haskehe@askateckUchnas Hesketeldiogmay also
be used without fasteners in some emhpdiments. As an alterpative tg the foregoin ets, and,
optionally. 45N At e ABeF I il e o ey P ARBAF o170 el C.seal)
may be usesbtndastdndnadmserdeekdtopie L4 Ithris enbase-desk fearnackOtheWeldidgdnay&so be used
to fasten the base-deck floor 104 to the base-deck frame 102 in some embodiments. For example,

welding may¥etadss keisisrkiHemaskterRsIsH 202 8 Bedhhaktadarardssk o2 kiR one or

both of the base-gegkilont 255 HhedPaatudeakIERMECATPEREG RISIUASH iR &hed CRrg e X ded
stainless steel. Any of the foregoing may comprise an isolation seal operable to mechanically isolate

forces impafeseg@nsentssateriskape 102t BMbsed-geekAiborteod écbanitally diskateivierierernals that
are attacheg,ig the basqydegk loor 404 o1 bass-dedcliame. 4 03, eRaciebi 10901 g & provides
an exploded view o a hard disk drive with a ousing In accordance with at least one émbodiment. As
shown, the mesial abatprsestoziceyen2€y hase-dedk fiaonel 0020 ahd Jeadeckl eekrloor )4, which
housing, in combination with hard disk drive internals 204 and logic board 206 (see Fig. 3 for exposed
contacts 33 FHiVE¥onnector 338 on the logic board) provide a hard disk drive 200. The two-piece
deck design (i.e., base-deck frame 102, and base-deck floor 104) allows for assembly of hard disk
drive internals 204 to occur on base-deck floor 104 without base-deck frame 102 in place. Such an
arrangement allows for greater access for merge than is currently available with one-piece cast
aluminum designs.

5



[0021] Given the foregoing, an apparatus is described comprising a base-deck floor and a base-deck
frame overlying the base-deck floor, which, in combination with an affixing means operable to affix the
base-deck floor and a base-deck frame, provides a base-deck assembly. Such a base-deck assembly,
further in combination with a top cover and an affixing means operable to attach the base-deck
assembly to the top cover, further provides a housing for a hard disk drive. Also given the foregoing,
the apparatysopiav-RMPHss AissiaamBiRiln iy te baseark laar. thethaserdgsk frame, and/or
the top cover. In some embodiments, the housing comprises a base-deck floor of steel (e.g., stainless
steel), a bagecgedinamilotidieasbanerinhodime i 16p dvven, ¢hetbeysing cosmrisessanaeNeln other
S0 en ool GaUOUSO AP YRSS ABASR AL A1 B NTEI L A RESE defisfiame Of cat
aluminum, and’atop cover of steel (é.g., stainless steel. n yet other embodiments, each component
of the housiwitHi feardbdise-dieak ifloam dia2e4deak [igimieo aic2 0ifp( sexv €ig. Gofupeigas stead {eacts stainless

steel). [0022] Fi is a plan view of a hard disk drive 200, which hard djsk drive may use the

s deck R ECTBAPh A AL K. REREP LRI SISy FIEAC DHE ek
assembly 18(ceopeRKisiReiRREdeskstame Pzand Basendesksianick 0o sindloa cavsw2 G3that mates
with base-deck assembly 100 to define a housing for various hard disk drive components. The hard

disk drive 268rfieRided SREofipkofE fatAteihriy e Uisies 36 oPBdrapridacieHaabitldatdtstitage media.
Typically, bath ofiihe maint stsares ateashflata sipurar disk 306 inclesfeRluraliaf cppeentrically
disposed tracks for data storage purposes. Each data storage disk 306 is mounted on a hub 308,
which in turmiy getditably toteecdivrasettd witrittheneasie adarik tar g animbly B@6ignsd/or cover 202. Multiple

data storage di 06 are typically mounted in erti.caéy spaced and parallel relatipn o the hub 308.
oo o G R B et e B e N R & B oo OSE e

an actuator aenaabsemidyk3ik2niacd @ivMglisgaiieub s pidet b aatn dvdildh, Whighvibikatiols watatahly
supported by the base plate 104 and/or cover 202. The actuator arm assembly 312 includes one or
more individiEXAGiEN SRR ABFARI'R 2B thEteRRErd it HRANaNdA BRespilFsk bEsRmPR4d R dltiple
actuator argg31akeatypinsll disprsashia vericaliesnaged, ra%el;'@n;cwmmeﬁcﬁpwmpa%g 316 being
provided for each major data storage surface of each data storage disk 306 of the hard disk drive 200.
Other typescoracandanaafiixsgentdpscoptippationattaahidive bafrddcksasembli exdhfplemeing an
"E" block having ope,or more rigid_actuator arm tips, or.the like, that cantileyer from a commmon
structure. ML Op Sk YRURtak P s B R MR, T SR PR Sosermiy
such as a vemecailisnatyr &BpoisthditikienilbBhenaet coibmivierkdis deck rflagnetie dsserdbbk that

controls the operation of the actuator arm assembly 312 under the direction of control electronics 320.
The control é?@%ﬁoﬂ?gf%‘z%%%{?iﬁ%&e'ﬁ E)‘PLT?&HMSP%H@GP&%& EirABHE " SOLBRIIE i’oiésﬁﬁnted circuit

board 324. fheGRsBrabelesdiqriss 3ihiaay Reoupiaddedar Halge epitaotpnassambinBis, a slider
326, or the spindle motor 310 using interconnects that can include pins, cables, or wires (not shown).
[0024] A lod@bearAH stieplsSorstairdass aterlhda aSheresitrodintest e4bR Beus® carmEes and
cantilevers thereframy HiRieaiyn1hRcHaReason 3pRysbiasest orpeialiyarasdis egprespanding data
storage disk 306 by a spring-like Torce. The slider 326 Is disposed at or near the free end of each
suspension@28eWHatgs staimesn|yteefpriadyid aglibe essubdintertigaca@ gomansdater) ibhe
appropriately mounted as a hea it (npt shqwn) under the, slider 326 and is used. in hard disk drive
eoite ol SR 1P e SR BB e SRR O e G e semsor
technologiestsutds asta@gtisotropic magnetoresistive (AMR), giant magnetoresistive (GMR), tunneling
magnetoresistive (TUMR), or tunneling giant magne}oresistive (TGMR), other magnetoresistive

technologieE2btHer 3ifiABIatedeMSIbgiRY Y ABahiff hatdetithddraray26stiBnnected to
a preamplifigs 338 WHICR FSHABESORREF IR M NG, QO HERH RIRKEPRICS A LS NG ard wligk.drive 200
by a flex cable 332 that is typically mounted on the actuator arm assembly 312. Signals are exchanged
between theleekaassembind #Q comesporlmgetdesisiorase ddleBdd rorierd: diskrdibde paddiwrite
operations. |p fys;te0prd: thevoie almotar 18 s yilizeshepikat b ettiator pm,assembly 312 to
simultaneougly move the slider 32 along a path 334 and across the corresponéing data storage disk
306 to positiandhdidheddventioai poaapprdbrate positk ndend e daiteckideagmdisic 306réohard disk
drive read/write opera ions.éOOFogZG When the hard djsk drive 200 is pot in operation, the actuator arm

assembly 31258858 /9 R P65t LT asE Uash MadP3KRlaNsr A0 Rt Hr BEyond a

perimeter ofii§GOERERAINGINdatka e agsr disk #0630t IRAMECaASAURNES tisRLY fRatAEaIRiation to its
corresponding data storage disk 306. In this regard, the hard disk drive 200 includes a ramp assembly

(not shown) that is disposed beyond a perimeter of the data storage disk 306 to both move the
corresponding slider 326 vertically away from its corresponding data storage disk 306 and to also exert
somewhat of a retaining force on the actuator arm gssembly 312.



[0027] Exposed contacts 336 of a drive connector 338 along a side end of the hard disk drive 200 may

be used to provide connectivity between circuitry of the hard disk drive 200 and a next level of

integration such as an interposer, a circuit board, a cable connector, or an electronic assembly. The

drive connector 338 may include jumpers (not shown) or switches (not shown) that may be used to

configure the hard disk drive 200 for user specific features or configurations. The jumpers or switches

may be re%ﬁﬁﬁ%&@@@k@@éﬁga@wﬂ%ymmsﬁeyeesamesmeaége £1928bd s oaRREPYided herein, is
0

an apparatus, comprising a base-deck floor; a base-deck frame, overlying the base-deck floor; a top
cover, overlyiy3Be wedyehdeck frainheotatebini alitisiaagrecrd evipeizbleats-grnk thrseynbb-d8Bk frame to
the base-deck floor, whesei e-deck.f ' t t th t e-deck
floor and thg*:g{ﬁfg\?\ggté%%b? §(|ﬁ§ %odl%s?langt}gor gh&j?g?cﬁé,%b ?ﬁ/g. E%ﬁ?m%@%{gggiﬁm\éen&&%ﬁi
base-deck fspatedsaapepalidBetorblatisriastetted fubn308e daibiriiie basexdadk ftottendhideldop cover. In
some embodiments _tl;ug base-deck frame comprises cast aluminum. In some embodiments, the
base-deck ffé%rtaé&ﬂlﬁ f584% material having a higher elastic modulus than aluminum. In some

embodimenfgg B¢ TRatRER @ik IROLQPEaILIiRETHRIISH Hainiess iaelsdenseneiorahadifnents, the
base-deck floor comprises stamped stainless steel. In some embodiments, the base-deck floor is no

more than Z00 HAPIMRILSArEhFE britthielirie i) ihépaksdli ser podessiyd hsdresthBif ot pm thick. In
some embogigepts,{e affixingdeptia SORRrisesmeRskes ad.mlasianel: IhSAMARMRAfiments, the
affixing feature comprises an epoxy or metal seal. In some embodiments, the affixing feature
comprises aigisddaticricgeairnopsiktbkhid extoimhoicalisoivotater foreasinipbetethgodbe Daskieleck frame
from internalstof %he hard @% drivetthat qre glttache to thetba e-deck framF.thoza].élso provided
herein, is a arﬁelfﬁoocf, (a:(r)rrrﬁsprlangaéessé{ﬁiﬁ?inyg arfEas a'Bo\r/ i0N of A ?%araegisrlg 3nv3’ass'em%?f ona
base-deck firenagifixdng 31mseifiegtdiadae forthadasedecativetornd saclaiama daphcoxer to the
base-deck frame. In some embodiments, the method further comprises stamping a top cover; casting

a base-decRiPERe; Aita 38 Rbis LBk dide gk YR 3PN it MRS fiREHR &bty 1A Yp cover
comprises sigHrgiNgtbRLeBIY Hiamkatainess sieekalnsieme sinbrdimeiis, FaRHBSHedpase-deck

frame comprises casting the base-deck frame from aluminum. In some embodiments, stamping the
base-deck floerecogiprastdaseirapimdginse tatie dikek fedraroieyerirfless steemmososticelwisodiments,
stamping thg,base-deck. floar further comprises ing the base-deck flogr from stainjess steel
petween 500 ETABG bt e Rt SR SEE & Ao B SRR AATE b nce-ceck
floor comprissaebiyjngitheabasesiteckdilamatso 816 ashe dikk. fltiar witbeacgdsket@nalls fiasiener. In

some embodiments, affixing the base-deck frame to the base-deck floor comprises f[}i{xig the
?)er%%% e

base-deck PATABTIRSSHEEAYAEE f88F Ritn AR SPEIRHER Mt sS4 Y85 Ry iS an

apparatus, ¢euuiHagireteR £ oY ebrRRli ANt HIBBISING SdnRRetatipss SEekha/Dasrmteck
assembly, the base-deck assembly comprising a base-deck frame comprising cast aluminum and a

base-deck foRlt B iHprisiigeRtemhercyitifids sataladio mbrdindairoddanidmick; Bificantslixing
means for affixing e base:dods aMmepdheRaRsdesl flont uatriBihe baserderk e is
operable to mate with both the base-deck floor and the top cover to provide a housing for a hard disk
drive. In sortte spibdidiments 3t wsifigi i} eneanms dortiprises dnghsleepiandcatf@stemevines soate
embodimentﬁ, the affixing means comprises an epoxy seal or a metal seal. In some embodiments, the
base-deck fl0or"i&’no more than 500 ttm thick. [0031] While the invention has been described and/or

illustrated byooeans Bhyasiais 6Medensols suBlionesanydes, merdiwbilenthese sinkediarents and/or
examples have been described in considerable detalil, it is not the intention of the applicant(s) to

restrict or intAMy3A& P NFhraNdsp sl vERRIGAG Sk ReeNFidudfbisdhiasrtearsie Mnd/or

modificationg, gf fg: iMS RIQI A 82GI M SRRE IR AT BANS RAVNYI dinasysidILiadhe Aytdo which
the invention pertains, and, in its broader aspects, the invention may encompass these adaptations

and/or modiieagesrs anecordintiy, fepand@iseardysberensirnfid® Wadbiegomgenhberfenedts and/or
examples without departing from the scope of the invention, which scope is limited,only by.the
folowing CIATE WHoL AEDBNPAEY Con Bt GLAISEP oo RER e S5 R i

(not shown) under the slider 326 and is used in hard disk drive read/write operations.

The head unit under the slider 326 may utilize various types of read sensor

technologies such as anisotropic magnetoresistive (AMR), giant magnetoresistive



What is claimed is: 1. An apparatus, comprising: a base-deck floor; a base-deck frame, overlying the
base-deck floor; a top cover, overlying the base-deck frame; and an affixing feature operable to
affix the base-deck frame to the base-deck floor, wherein the base-deck frame is operable to be
fastened to both the base-deck floor and the top cover to provide a housing for a hard disk drive. 2.
The apparatus of Claim 1, wherein the base-deck frame is operable to be unfastened from the both the

base-deck fleqimnd the dRRCMNEEnetoresistive (TUMR), or tunneling giant magnetoresistive
(TGMR), other magnetoresistive technologies, or other suitable technologies.
[0025] The head unit under the slider 326 is connected to a preamplifier 330, which is
interconnected with the control electronics 320 of the hard disk drive 200 by a flex
cable 332 that is typically mounted on the actuator arm assembly 312. Signals are
exchanged between the head unit and its corresponding data storage disk 306 for
hard disk drive read/write operations. In this regard, the voice coil motor 318 is
utilized to pivot the actuator arm assembly 312 to simultaneously move the slider 326
along a path 334 and across the corresponding data storage disk 306 to position the
head unit at the appropriate position on the data storage disk 306 for hard disk drive
read/write operations.
[0026] When the hard disk drive 200 is not in operation, the actuator arm assembly
312 is pivoted to a "parked position" to dispose each slider 326 generally at or beyond
a perimeter of its corresponding data storage disk 306, but in any case in vertically
spaced relation to its corresponding data storage disk 306. In this regard, the hard disk
drive 200 includes a ramp assembly (not shown) that is disposed beyond a perimeter
of the data storage disk 306 to both move the corresponding slider 326 vertically away
from its corresponding data storage disk 306 and to also exert somewhat of a
retaining force on the actuator arm assembly 312.
[0027] Exposed contacts 336 of a drive connector 338 along a side end of the hard
disk drive 200 may be used to provide connectivity between circuitry of the hard disk
drive 200 and a next level of integration such as an interposer, a circuit board, a cable
connector, or an electronic assembly. The drive connector 338 may include jumpers
(not shown) or switches (not shown) that may be used to configure the hard disk drive
200 for user specific features or configurations. The jumpers or switches may be
recessed and exposed from within the drive connector 338.
[0028] Thus, as provided herein, is an apparatus, comprising a base-deck floor; a base-
deck frame, overlying the base-deck floor; a top cover, overlying the base-deck frame;
and an affixing feature operable to affix the base-deck frame to the base-deck floor,

wherein the base-deck frame is operable to be fastened to both the base-deck floor



3. The apparatus of either Claim 1 or Claim 2, wherein the base-deck frame comprises cast aluminum.
4. The apparatus of any one of Claims 1-3, wherein the base-deck floor comprises a material having a
higher elastic modulus than aluminum. 5. The apparatus of Claim 4, wherein the material and the top
cover comprise stainless steel. 6. The apparatus of any one of Claims 1-5, wherein the base-deck
floor comprises stamped stainless steel. 7. The apparatus of any one of Claims 1-6, wherein the

base-deck flpef iR PRGN HBORED (BIGng ol B SRPARIUSRS aRXANE ehfbkimRA:S, wherein
the base-deck floor is no more than 500 ttm thick. 9. The apparatus of any one of Claims 1-8, wherein

the affixing featbesecaessisuvaigaskarkiadafastafastened from the both the base-deck floor

and the top cover. In some embodiments, the base-deck frame comprises cast
aluminum. In some embodiments, the base-deck floor comprises a material having a
higher elastic modulus than aluminum. In some embodiments, the material and the
top cover comprise stainless steel. In some embodiments, the base-deck floor
comprises stamped stainless steel. In some embodiments, the base-deck floor is no
more than 2000 um thick. In some embodiments, the base-deck floor is no more than
500 pm thick. In some embodiments, the affixing feature comprises a gasket and a
fastener. In some embodiments, the affixing feature comprises an epoxy or metal seal.
In some embodiments, the affixing feature comprises an isolation seal operable to
mechanically isolate forces imparted to the base-deck frame from internals of the
hard disk drive that are attached to the base-deck frame.

[0029] Also provided herein, is a method, comprising assembling at least a portion of
a hard disk drive assembly on a base-deck floor; affixing a base-deck frame to the
base-deck floor; and securing a top cover to the base-deck frame. In some
embodiments, the method further comprises stamping a top cover; casting a base-
deck frame; and stamping a base-deck floor. In some embodiments, stamping the top
cover comprises stamping the top cover from stainless steel. In some embodiments,
casting the base-deck frame comprises casting the base-deck frame from aluminum.
In some embodiments, stamping the base-deck floor comprises stamping the base-
deck floor from stainless steel. In some embodiments, stamping the base-deck floor
further comprises stamping the base-deck floor from stainless steel between 500 and
2000 um thick. In some embodiments, affixing the base-deck frame to the base-deck
floor comprises affixing the base-deck frame to the base-deck floor with a gasket and
a fastener. In some embodiments, affixing the base-deck frame to the base-deck floor
comprises affixing the base-deck frame to the base-deck floor with an epoxy or metal
seal.

[0030] Also provided is an apparatus, comprising a top cover, optionally comprising

stamped stainless steel; a base-deck assembly, the base-deck assembly comprising a



10. The apparatus of any one of Claims 1-8, wherein the affixing feature comprises an epoxy or metal
seal. 11. The apparatus of any one of Claims 1-8, wherein the affixing feature comprises an isolation
seal operable to mechanically isolate forces imparted to the base-deck frame from internals of the hard
disk drive that are attached to the base-deck frame. 12. A method, comprising: assembling at
least a portion of a hard disk drive assembly on a base-deck floor; affixing a base-deck frame to the

base-deck flQE.- gak $RFHEREAIRRROVRR Rt A SHiesk dtamecl RodN@ MEHRAE Sff-iBikn 12, further
comprising: stamping a top cover; casting a base-deck frame; and
stainless steel no more than 2000 um thick; and an affixing means for affixing the

base-deck frame to the base-deck floor, wherein the base-deck frame is operable to
mate with both the base-deck floor and the top cover to provide a housing for a hard
disk drive. In some embodiments, the affixing means comprises a gasket and a
fastener. In some embodiments, the affixing means comprises an epoxy seal or a
metal seal. In some embodiments, the base-deck floor is no more than 500 um thick.

[0031] While the invention has been described and/or illustrated by means of various
embodiments and/or examples, and while these embodiments and/or examples have
been described in considerable detail, it is not the intention of the applicant(s) to
restrict or in any way limit the scope of the invention to such detail. Additional
adaptations and/or modifications of the invention may readily appear to persons
having ordinary skill in the art to which the invention pertains, and, in its broader
aspects, the invention may encompass these adaptations and/or modifications.
Accordingly, departures may be made from the foregoing embodiments and/or
examples without departing from the scope of the invention, which scope is limited

only by the following claims when appropriately construed.

10



stamping a base-deck floor. 14. The method of Claim 13, wherein stamping the top cover comprises
stamping the top cover from stainless steel. 15. The method of either Claim 13 or Claim 14, wherein
casting the base-deck frame comprises casting the base-deck frame from aluminum. 16. The method
of any one of Claims 13-15, wherein stamping the base-deck floor comprises stamping the base-deck
floor from stainless steel. 17. The method of Claim 16, wherein stamping the base-deck floor further
comprises stamping the base-deck floor from stgiplggs steel between 500 and 2000 ttm thick. 18. The
method of any one of Claims 12-17, wherein affixing the base-deck frame to the base-deck floor
comprises affixing the base-deck frame to the base-deck floor with a gasket and a fastener. 19. The
method of an Claims 12-17, wherein affixing the base-deck frame to the base-deck floor
comprises %ﬁgtﬁé%ggﬁdeck frame to the base-deck floor with an epoxy or metal seal. 20. An
apparatus, comprising:

1. An apparatus, comprising:
a base-deck floor;
a base-deck frame, overlying the base-deck floor;
a top cover, overlying the base-deck frame; and
an affixing feature operable to affix the base-deck frame to the base-
deck floor,
wherein the base-deck frame is operable to be fastened to both the base-deck

floor and the top cover to provide a housing for a hard disk drive.

2. The apparatus of Claim 1, wherein the base-deck frame is operable to be

unfastened from the both the base-deck floor and the top cover.

3. The apparatus of either Claim 1 or Claim 2, wherein the base-deck frame

comprises cast aluminum.

4, The apparatus of any one of Claims 1-3, wherein the base-deck floor comprises

a material having a higher elastic modulus than aluminum.

5. The apparatus of Claim 4, wherein the material and the top cover comprise

stainless steel.

6. The apparatus of any one of Claims 1-5, wherein the base-deck floor comprises

stamped stainless steel.

7. The apparatus of any one of Claims 1-6, wherein the base-deck floor is no

more than 2000 pum thick.
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a top cover, optionally comprising stamped stainless steel; a base-deck assembly, the base-deck

assembly comprising a base-deck frame comprising cast aluminum and a base-deck floor
comprising stamped stainless steel no more than 2000 ttm thick; and an affixing means for affixing
the base-deck frame to the base-deck floor, wherein the base-deck frame is operable to mate with

both the base-deck floor and the top cover to provide a housing for a hard disk drive. 21. The
apparatus of Claim 20, wherein the affixing means comprises a gasket and a fastener.

8. The apparatus of any one of Claims 1-6, wherein the base-deck floor is no

more than 500 um thick.

9. The apparatus of any one of Claims 1-8, wherein the affixing feature comprises

a gasket and a fastener.

10. The apparatus of any one of Claims 1-8, wherein the affixing feature comprises

an epoxy or metal seal.

11. The apparatus of any one of Claims 1-8, wherein the affixing feature comprises
an isolation seal operable to mechanically isolate forces imparted to the base-deck

frame from internals of the hard disk drive that are attached to the base-deck frame.

12. A method, comprising:
assembling at least a portion of a hard disk drive assembly on a base-
deck floor;
affixing a base-deck frame to the base-deck floor; and

securing a top cover to the base-deck frame.

13. The method of Claim 12, further comprising:
stamping a top cover;
casting a base-deck frame; and

stamping a base-deck floor.

14, The method of Claim 13, wherein stamping the top cover comprises stamping

the top cover from stainless steel.

15. The method of either Claim 13 or Claim 14, wherein casting the base-deck

frame comprises casting the base-deck frame from aluminum.

12



or a metal seal. 23.The apparatus of any one of Claims 20-22, wherein the base-deck floor is no more
than 500 ttm thick.

16. The method of any one of Claims 13-15, wherein stamping the base-deck floor

comprises stamping the base-deck floor from stainless steel.

17. The method of Claim 16, wherein stamping the base-deck floor further
comprises stamping the base-deck floor from stainless steel between 500 and 2000

pum thick.

18. The method of any one of Claims 12-17, wherein affixing the base-deck frame
to the base-deck floor comprises affixing the base-deck frame to the base-deck floor

with a gasket and a fastener.

19. The method of any one of Claims 12-17, wherein affixing the base-deck frame
to the base-deck floor comprises affixing the base-deck frame to the base-deck floor

with an epoxy or metal seal.

20. An apparatus, comprising:
a top cover, optionally comprising stamped stainless steel;
a base-deck assembly, the base-deck assembly comprising
a base-deck frame comprising cast aluminum and
a base-deck floor comprising stamped stainless steel no more
than 2000 um thick; and
an affixing means for affixing the base-deck frame to the base-
deck floor,
wherein the base-deck frame is operable to mate with both the base-

deck floor and the top cover to provide a housing for a hard disk drive.

21. The apparatus of Claim 20, wherein the affixing means comprises a gasket and

a fastener.

13



22. The apparatus of Claim 20, wherein the affixing means comprises an epoxy seal

or a metal seal.

23. The apparatus of any one of Claims 20-22, wherein the base-deck floor is no

more than 500 um thick.
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