i tue3eMe>M . 6.J=2AH) HARD DI SC DRI VE BASE FI ELD OF THE | NVENTI ON The
present invention relates generally to disc drive storage devices, and nore

parti cul by limtation, to a base for disc drive storage
devi ces. ‘ MR- THE | NVENTI ON Di sc drives are commonly used in work
stations, "persqnal conputers, portable conputers, and other conputer

systens to store |large anounts of data in a formthat can be nmade readily
available to a user. In general, a dir$c drive i o conprises one or nore
magnetic discs th re rotated by spindle notor at a constant high speed.
The surfa \\W&\M sc i s di vHARD DISO DRISSEBASE of data tracks which are
spaced ra \“\ one anot her across a band having an inner dianeter and

an outer dianmei{ses»* The data tracks extend generally circunferentially
around the discs and store data‘flﬁwgfemaﬂgﬁgﬂﬂ%netic flux t5 transitions
wthin the radial gxtent pof t | SG.; faces. . L.gal l'y,
each data track i sﬂleh ip\f%lsglégmivé{{k(;%nziglﬁ%ﬁ%r?&%lgﬁgéﬁg Y &s}g%'ltg éorr géet g{c&é? gge fixed
si zed dat asbl apksparficliady bubadtlydinisationnioar base for disc elrigastorageutehicas a

magneti c transducer which senses %he maanetic tran,[slitions on a sel ected
data track to read the data _ F g ARy to transmt an
el ectrical signal I§i§@&ri€ré§%@&%uﬂ&g_?_%éd:intv(r@rﬂ%ta}ﬁbﬁﬁ?eﬂ.@n&l*&@xp&?ie@&t ed data

track to wite data to the track. The head i ncludes a read ite gap that

posi tions t hepedable computarsnansd athertdompitar gystemsa tqpberielarge amgintsiof dath én
pierection, vt B, SRANSME ISR B AL BB AR 2 o %
rot at ed byioancomprises one or more magnetic discs that are rotated by spindle motor at a

constant high speed. The surface of each disc is divided into a series of data tracks

which are spaced radially from one another across a band having an inner

diameter and an outer diameter. The data tracks extend generally

circumferentially around the discs and store data in the form of magnetic flux

15 transitions within the radial extent of the tracks on the disc surfaces. Typically,
each data track is divided into a number of data sectors that store fixed sized data
blocks.

A head includes an inner active element such as a magnetic transducer
which senses the magnetic transitions on a selected data track to read the data

20  stored on the track, or to transmit an electrical signal that induces magnetic
transitions on the selected data track to write data to the track. The head includes
a read/write gap that positions the active elements of the head at a position
suitable for interaction with the magnetic transitions on the data tracks of a disc as
the disc rotates.

25 Each head is mounted to a track accessing arm that is rotated by an
actuator to selectively position the head over a pre-selected data track of the disc
to either read data from or write data to the pre-selected data track. The head
includes a slider assembly having an air-bearing surface that causes the head to
fly over the data tracks of the disc surface due to fluid air currents caused by

30 rotation of the disc.



“actuator to selectively position the head over a pre-selected data track of
the disc to either read data fromor wite data to the pre-selected data
track. The head includes a slider assenbly having an air-bearing surface
that causes the head to fly over the data tracks of the disc surface due to
fluid air currents caused by 30 rotation of the disc. -2 Typically,
several discs are stacked on top of each other and the surfaces of the
stacked di scs are accessed by the heads nounted on a conplinmentary stack of
track accessing arns that are attached t@-the actuator to form an actuator
assenbly. The actuator assenbly generally includes head wires which conduct

5 electrical signals fromthe heads to a flex cjrcuit, whjch in tur
conducts the el ect FYRiGallYs§eypeal glsqsgr%stbqlﬁeﬂpgdogpﬂ,e@&lp Pﬁ‘ﬁb%ﬂ"{j&‘ﬁﬁﬂﬁfcéﬂo 0 a

base of the di r%dlé Y QiscFRAALERYEH v | ﬂ?ﬁ;u fled da &Y i Gtallk b/ €
per formance frt%‘% |§c (liflgl ves %av?n sma gr orem aacto S. eé‘uc é’emands
require increamek atcassiy ardisehatateattachédatoitheactyeatents formman acsaer i N ar eal

density recording capabilities, and faster t. o data access. {ines, along
Wth decr caseesTembbnaneaguatgf aiseablyieshoraly s deHBEenve WG P Hbusi ng
that encl oses q{ddgiPal shdedd il 1R d o B ke 8, WIRIPRY Rl @&Indaell ers are
formed in accordance wWith a one-inch formfactor (height). Such standard

di sc drives halestrisaksignalste gtprintddcifepitibaardrhowed to # baserphihe disgdriyes.  Such

m crodrives typic - Wl [y: are formed
in t5 accordance \?\nb %%n%}éggéaﬁ?%%’{s%k%ﬂylg@eﬁd%g?ﬁ%?’g%ag‘gés%&adg&of t he

di fficulties idriveekivingsmalteh fansfaetbts. Sunhrdehantiorequire iveeabexrinapindie of t he
base of the m crodrive that, provi des suiﬁport_ for the conponents fof t he disc
drive. Disc dmQer DIReD spredsyaeTegiva i 464 GeBihdecqrAs fapaEtgs A fagles ur al

integrity {0 HdRPREdss tifiRs MIHRW YA Qhedse iR tRAdizd b Ihe Gisd IvEIMRERES as wel |
as to support 20 attachment of the disc drive to a user environnent.

Typical l'y, di g8ddhe hausingdbat eaeleses thamp Standerd disedrvasmgedinrassanalisi ng

al um num and %Bﬂ\gfx%’s ag%&%aﬁx 2lRFUDL &ﬂp%%ﬁﬁéh%ﬁn?%t&rgﬂélgﬁtg%u&? formthe
requisite critic surtaces for proper alignnment o e dis rrve
conponent s. Wsiandastk diskcdnivea hhye lsseh iesbenallyhmisdes tiridzasto $oramérrbd mi s siucbns.  For

exanple, tile formation of bas gdor .a 5. 0- formfactpr z5 mcrodrive
can push the I §w8$fty?f‘f8u5g‘5%vteiﬁ’ ‘Bf”d‘é‘_@tﬂ?r&g‘ﬂ%fm{g%f r Q%OTreg?fmd’éssefs can
be as smal s ascébrdant@withcorpatt flddle TePO ispatditadeniROds of Bk diviedlteesr easi ng
formfactors, such as the 3.3 mmformfactor of conpact flash Type |

speci fi cat i ondneetipg srghersmatifora fastspnthg Horgratiawf Bredaserfdhemicrodiivg zj ng
alternative f L) - i s of the present

i nvention provi éﬁs8%%Slr&gﬁglrt?%%ﬁig%%oﬁgﬂéé’?gﬁ%%ﬁgebase demands whil e

of feri ng ot her advRistdgiee basesarehiasigsedoto privadp theatecassdry sSubMERINtEETitT HE

| NVENTI ON The present..invent.ion generally relates to a base for use in a
disc drive. THOCEPRAREe MAHAEE! Tt Sins rivE simBonendes 1S 0 SRt or o
of a singl® sheathméntopieidistidrivd Rea fider ShvibsiRentET Rty NESUHRE bhbdsate and

second portions. The first portion of the first_base nmenber is lamnated to
the second bad@FmR4FERIP acastingipcess yrinaalpminum and ppdergqpreoadarBnd porti on of

the first basg, opelatiftiRas Alghed [Pkh e éﬁﬁﬁﬂgcelﬁgcgﬁsﬂs efgn éﬁgtaprm a

first thin bottomportion. to O'her features Its tha racterize
enbodi nent s ofalighmentra sheedisd drirvercbinponents. Whide siayoturally solidosucheasdibagst he

fol | owi ng det aj| i pLi d . revi fot jated draw ngs. BRIEF
DESCRY PT1 O G RS Shr el SRt § PRe et B iondl Biob " a1 oc

drive that2si nghivadsivacdregeshithe imits of the casting process as typical wall thicknesses

can be as small as 0.3 mm.
To meet the continued demands for ever decreasing form factors, such as
the 3.3 mm form factor of compact flash Type I specifications, requires the

development of new base designs utilizing alternative manufacturing processes.



—15 accordance with the present invention. FIGS. 2 and 3 are assenbl ed and
expl oded perspective views of a base in accordance wth enbodi nents of the
invention. FIG 4 is a cross-sectional view of the base of FIG 2 taken
generally along Iine 4-4. 20 FIGS. 5 and 6 are assenbl ed and expl oded
perspective views of a disc drive base in accordance with enbodi nents of
the invention, FIG 7 is a cross-sectional view of the base of FIG 5 taken
generally along line 7-7. FIG 8 is a partial cross-sectional view of the
base of FIG 2 taken generally 25 alongBine 8-8. FIG 9 is a sinplified
cross-sectional view of a disc drive in accordance with enbodi nents of the
i nvention. DETAI LED DES%?%PTI ON CF | LLUSTR@@ VE ENMBODI I\%Etm%jd é FIG1lis a
sinmplified topDHoSHMeRteo) thE PLESERtIRVERIPY BTOV ﬁ“ﬁ&lm?&a“s SUCABGERVe 00
accordance w A of i attaches to
base 102 to ftgrg?ﬁt&a]t&dﬁq@g%g{ﬂ%\?g ho s%ﬁ&dv%pia%&dﬁggésiégﬁgf?E&Q?’\En%l udes a
spi ndl e assenbly 103 that i ncEUNBSARY: T is rotated by a
spindle notor (not_s shown). A disc ck 105 is moyunted.to .spi,ndle.104 by a
arsc cranp 206, Di o BHAGR ysnHRL4IGRLT SHES 0 RBiRe HAkir i1 EBF CBvedLesop,
whi ch are nouRLedid Rides firdt Ghd! deBhPBRAU I mEMBEDh@ foired ckQOsiffileSshbdtdife 104.
Each disc surface has an associated disc head slider 110 which is nounted
to di sc drive maerifloThe inshipase apdrobervinelideh firsfjiand segerd pertians. The fisstanpl e
shown in FIG . Sl 1 HePERS| Lch are
in turn attac éﬂ“ C%ﬂoéfs %@igétgaggg%&%g&g%%%ﬁxﬁ&;g TFde bt f%%o%o}%ﬁg
actuator 116 ghiokbaserporti€d. Thi secofd pheionygf shdfisthbasa sneambey tisseparated fngmcoi |

actuator and includes, a voige coil tor,. shown geperally at 118. Voice
coil notor 12 ‘?—‘i?F%HdZEﬂS&B{e ef)f“ﬁf%%%)tﬁh’ints@%g?‘té’dﬁ% heads 110 about a
pi vot shaffy 120 t oopRsifédnees BRABEnCkD tAY Chardctd®ad ERBodiMeAtstdf ARK prdseitg an
arcuate path 122 t 5 between a disc inner dianmeter 124 and a disc outer
di anet er 126. ingsingen vgll|beppparent ygon geadingyiha felowing wstailed desaiption ando based
on signals ger;%g‘g,%?ﬂg%sgbgg%cpr;‘gh d a host conputer (not shown). In

0

general , base the present 1 nvention includes two nore base nenbers
that are each forned of i nERMEQESCRIFEON OFfTHRDBAMWAINGSat are shaped 20

usi ng a stanping, Ki n ep. drawi ng, or other process. The sheets are
by ef ot abty. ar unt nobiC S el SRR Bl e®p ok A5ve B Fetten et

al um num gt eabcdpddrice suithahe piet nsuentiakl e material. The nul tipl e base
menbers are lamnated or joined together to formthick and thin portions of
base 102. The thi cKlGsa%anddpteiagicanblest andssypinded perspeqtiveiewstof gdage ino2 where
the multiple ' | ay each other. The thin base
portions corrggﬁ%ﬁ%?ﬁ@%§ﬁ?ﬁéﬂg%%§%&&02 that are fornmed of only a
si ngl e base nenber FIGThiisa aqosstsegtinmat view of the aasef FIG22 trken gemepallyt diengnal |

t hi ckness |imtations of cast bases by form ng the thinnest portions of the
base using fe\}%"?‘lb‘lase menbers than those used to create the thick base
portions. As a resEIds, 5 habesreko@niiled iRl d¥phRiRA Ppeispr@iveiviiwstda die drivened

-5

base in accordance with embodiments of the invention.
FIG. 7 is a cross-sectional view of the base of FIG. 5 taken generally along
line 7-7.
FIG. 8 is a partial cross-sectional view of the base of FIG. 2 taken generally
25  along line 8-8.
FIG. 9 is a simplified cross-sectional view of a disc drive in accordance with
embodiments of the invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS




-~having wal | thicknesses that are nuch thinner and stronger than those that
can be reliably fornmed by casting. Therefore, base 102 of the present

i nvention can be used to neet the continuous demand for smaller disc drive
formfactors. FIGS. 2 and 3 are perspective assenbl ed and expl oded vi ews,
respectively, of a base 102A in accordance wi th one enbodi nent of the
invention. FIG 4 is a cross-sectional view of the base 102A of FIG 2
taken generally along line 4-4. FIGS. 5 and 6 are perspective assenbl ed and
expl oded views of a base 102B in accorda#ce w th another enbodi ment of the
invention. FIG 7 is a cross-sectional view of base 102B taken general ly
along line 7-7 of FIG 5. To_ _sinplify the discussion of th resent

i nvention bases 10B&- Adte sipphificd top nian yigw Pé&ﬁ&vséﬁ){’e&aw@“ﬁg%‘é@e 102,
and the sane j 17 I ld: S} imlar
nunbers. Bas eﬁbiﬁzﬁt‘gﬁé“‘%% Bp;p?% ?Ir%gtl 1??‘%53 ﬂ'a}rxl %%g%g%hgﬂggxﬁgﬁce}% toiSZ and
134 that are @®asd10Raos foeth f diendisveriglusinghiRist drivd 100aserindlid¢stradpiradle | am nat ed
or joined t5 togethe s .nmenti oned abgv The pripary di.fference between
base 102A and 2§ ?'E’bf gdsttﬁ%t ‘{’T‘gFéefsia\is@”}‘ﬁec&‘lﬁBﬁ “B’Fo“ﬁF‘? g?aéﬂ’ﬂdieég%tﬁﬁg se
menbers 132 aRfodafA dibd Sick RESB nfBUHRRT to b dUNDE bl aeBsce e EhBEE pagTber 134

in base 102A, and first ‘base nember 132 overlays second base nenber 134 in
base 2028. Thil8kirshsies pas erimoers individapkdises 1A% avhigheare maunied fapea-Tasption1 38 of

first and 20 SEGONARASFMLHYSI $itdie 180 fad BhsONak ilas iRl ais OF baSE

102A a top surtace first "portion Irst base nmemper 132 is
| am nat ed or jheadslitier d1Gwbichwenbaysd & died ddva K0 fdracennividcationavifh thet porti on

138B of second, base ne r 134 to formg.thi base portio 36, as shown
" the part | aldieugects B SHANPIG Sl o TR SBERATY 11 SCEREERddner ai |y al ong
| ine 8-8 ofy FlsGpeasioSt M2lwality/arehd furRaRinbQ2Biradk Ladssngunfs sudrage of first
portion 138A of first base nmenber 132 is lam nated or joined to an

under | ayi ng t @ptugter it dhepctyatp) Hoshpypdn Bl 138H the typekopunsad sotasiber 134,
as shown in F_'n%viﬂ%lcﬁf dcif tgqu%?&@mlapg&s caﬁggf&,sshﬂo% gaqurr?ﬁg%t £@n be

| am nat ed or joined toget using a sul't e neans: ccordance with
one enbodi mentVoide coli enotor-18 8 irota er hitoaos Hdwiith its &tachedBheagls Btthaboung pivayer 148

is used. Bondi er 148 can an adhesi ve | r, formed of a

L eor - comark LAY Ghontitn fes 080 ik B dirRed e PYS agd LB YRE gt d2R ey
adhesi ve. (ne periaediamBatingdr daondénR4 laay 8 dist 48 ter AnAasi 28. Ydifeoilaysbr 150 of
vi bration danpeniqg mat eri al Eositioned bet ween adhesive 5 | ayers on a top

surface 152 ardd i Biyenbmseyp riseonicyl3p bagedion signalsigenerateddydivadotide nenber s

132 and 134 t QggtLhgk: Gerl(AMiChowRP Operates to suppress undesirable
vi bration and acousticg%%é pr o%lucgd by disc drive 100 which could

adversely affect ilregeperal, baseeliZ of thaljresentinyedion indludesttwamibre besend base
el 32, oot (AP R Rl oS AOAE IR NeeRRP ol lfare RS W' 1 MO
20 using a stamping, blanking, deep drawing, or other process. The sheets are
preferably aluminum, stainless steel, cold rolled steel, laminated aluminum, steel
plates, or other suitable material. The multiple base members are laminated or
joined together to form thick and thin portions of base 102. The thick base
portions correspond to portions of base 102 where the multiple base members of
25 material overlay each other. The thin base portions correspond to the portions of
base 102 that are formed of only a single base member. This configuration for base
102 overcomes the wall thickness limitations of cast bases by forming the thinnest
portions of the base using fewer base members than those used to create the thick

base portions. As a result, bases 102 of the present invention can be formed



—Ffi rst and second base nenbers 132 and 134 of bases 102A and 102B each
i ncl ude second portyons 160 that are separated fromthe other base nenber
to formthin base portions 162. The separation can be due to a | ack of
over | apping portions of the first and second base nenbers 132 and 134. For
exanpl e, thin base 15 portion 162A, shown in FIG 8, is fornmed by second
portion 160 of first base nenber 132 due to the exposure of first base
menber 132 by central opening 164 (F1G 3) of second base nenber 134. The
separation can also be fornmed as a resul-b- of a displacenent of the second
portions 160 of one base nenber fromthe other base nenber due to di vergi ng
first and second base nenbers 132 and 134 suc 20 as at an 62C of

FIGS. 4 and 7havisgyedkthickngssestha assmyeh QTBP %@&ehﬂﬁn F’t“i‘ h 162

formed by a s fdisat ,ﬂ&g%aflrst
thin bottom p??@a%@@?@%&?ﬂg%@?g?ff#g Lé&gobrat??!gdr? 0 otsf%‘?n%f%{gqo ase 102) as
shown in Fl GS.uséd sneeef thd dontiacarsdiznead fortsimabieredienddvs foentfaabdrst he i nventi on,
first thin bottom ortlon 166 defines a 2 one upport struture 170
that is sized tor v and 3 eERSEREHtvesFsent ﬁ’sl."éio‘g%i Pofﬁgvpegﬁr reBB%‘é‘ViQSQA t he
conponent Ssupp,@s%as%tmy&wa&oﬂdmcé &uﬁw@éﬁgodmeﬁe&tm@inv@ﬂm RIG. 164, of second
base nenber 134, as shown in . For base 102B, the conponent Support
structure 170 cmss-smtx@valtya@eoﬁ@mbew 1@%‘2"(}5(@%&@&&#%@% dleng kag 4¢-dpeni ng 164
of second basEBel 6hid peRedVOMhitel bl cdploded viewdBFa FREIMIITERN' Of
I nc es an

conmponent suppor ruc tuat or receptac 172 that is
sized to rece|aveardmCa@:\tlueetmtheass\endhhmnﬁaféthe awentidn BIG. Jtied crosdhsatidnatal |y i n

FIG 9. Actuator rece |l e 172 cap | for nounting

the actuator a%5% fl@? tﬂ‘f"é‘r@“ﬂaﬂﬁﬁi}l’ ?E}r"ég@f 'ﬁ‘bs‘ﬁ‘l’ e shaft 120 5
(FIG 1) of mactdi@hgbso@&&ﬁ@’piexelémenmmb&%s 1620096H TRBtwiftbe ¢FBRENENT Support

structure 170 includes a sgl ndl e receptacle 178 that is configured to

recei ve a spi mgheraligashrse Y02 8o thesemp prsimdleselements mdll be designatedaly the
illustrated s FIG 9. Spindle receptacle 178 can al so
i ncl ude an ap%?rtﬁglra}eL %gﬂfL%{UA‘B?rlountl ng the spindle assenbly 184 therein,
and/ or receivi ng aBaset di2abdrel KRB ndlweleZDd ahHIsétont basf meémbérk @3Bamdiide

assenbly 180. The second portions 1b0 of first and second base mepbers can
al so be formedh ﬁf%e%‘?g‘lé"‘%alfi“é“i@@‘ bléeftssﬂdwe?ﬂ%ﬂ el ‘ﬁ‘“ﬁ'ﬁ?ﬂia"flmf‘ i ncrease
the rigiditsy ebgeBagensiahtioRbdgborel Tie p¥9&r9fdlﬁé?&&%9u&@§%amrmbﬁranare
preferably corifal?é;ured to attach to a top cover 192 to encl ose the

conponent s of 16 thg yeladive davatigrnofifirst pad segond basesmpmbers 832 and BdeFirstbodi nent
of base 102 of ;m b&ESBR L HAYENE Y Bl d 202 at
si des 204 and 506 ‘t“ﬁat ar en?orlrgre (lgn aaéglé‘lrégﬁcgﬂ%t%hﬁggpe’ﬁ g ?)ép:e I
conpact fl ash rmqm’mtﬂﬁ%at@bmswm@ bdsoweniber F14GBbask 108l 7. Sl ot 200 is forned
by a first slot po edge 210 .of st _bas 32 and a
20 second sl ot porhtl lﬁgafffoétfonéﬁglﬁeﬂﬁ ™t %k?er%é?gﬂﬁmﬁ%gmﬁg%&an 34. The
first and seceedndibaie poOmbeens2 226132 aderll %t Wbl FoNBRE M0 Rtop?RRamhen
first and second base nenbers 132 and 134 are | am nated or joined together.

Li kewi se, sl otl4@ebfirstparypnb3pAnef fiystihqpe emper 133 iy laminnteriqr joinedi tp andlge 218 of
first base memesn %%o@tegm%ffeyﬁzmmt H{otn'l(éé‘B of

second base rrenbe?yjsl 34. Th ertahl rd ancll fourth é%éfa%o]?d?‘fg%s 5%5343% 22U
from U- shaped feimpa tiadobasp partionrldé, aaﬁl@w;emhdpmbcmsrﬁbeﬁ@anﬁéwaﬁHIQ34 are

by 117t proviaPha: FPRE AR eRRi i SR ARC o SRERRT lor AP A bR | nt o

first and 3eceﬁdadlaﬂﬁlsrrth&msl3&§2>f ﬁndbﬂsSﬁ\elmdﬁ%ﬁsfinﬁmedgrld&k@lﬂklaﬂg deep
drawi ng, or othgr suitabl e Process g first and second base
menbers 132 antdeHayinglopsurigeed o S ACr Y5 Bhiont Prse ST (s
correspondi ng ¢fhwatn P@l, 71 i ons 138 overlay each other and second portions
160 of each base nmenber are separated fromthe other. Sone of the second
portions 160 of fi Fisttabdseconebpiermagiers Hi2rand 184 can be laininattest ergoinpdrt i on 166.
Finally, s th r nbers 132
and 138 are Igné étsrt“él)ﬁ)]ga1i1 gpﬁ%d&?%ﬁ%t ‘gﬁcc{lg&?&“ﬁn\ & Eggga%g)r gﬁons 136 to
conpl ete the base. Additionally, slots 200 anal ' _' 02 can be forned in the
base 102 by first formng first and second slot poi |ions 208 and 212 at
edges 210 and 214 of first and second base nenbers 132 and 134,
respectively. Next, the first and second to base nenbers 132 and 134 are
aligned to form U shaped slots 200 and 202 respectively at sides 204 and
2U6 of base 102 with slot portions 208 and 212.



“tn summary, the present invention is directed to a base (such as 102) for
use in a disc drive storage system (such as 100) that includes first and
second base nenbers (such as 132 and 134). The first base nenber is forned
of a single sheet t 5 of material and includes first and second portions
(such as 138 and 160). The second base nenber is fornmed of a single sheet
of material and is lamnated or joined to the first portion of the first
base nenber to forma thick base portion (such as 136). Additionally, the
second portion of the first base nenber $s separated fromthe second base
menber to forma first thin bottom portion (such 20 as 166). In accordance

ith nbodi it of the ] tion, th IJ.st thi t ti defi
& component s dpiSBREN KPR TG facendine wes e Sheed Bipde et blisanBe ' "
structure can ah%dﬂ&i@eclagé}t BY‘mE@Sle(p}Bl%Eéu?e-lle?\gﬁi_?_ﬁ 8@hebik®) a SthturaPadHegioel t o

receive an actuator assenbly (such as 174) e conponents of support
structure 25 @arpakgsor bihet attesize Shietwdimenpf bendihglagenidl indudeés®) that is

configured to receiv j ndl e ;assenbl such as 1 . The .hase of the
present inventP a%edﬁSQPfZ‘g{)liaﬁg? AR é‘aEe ﬁgﬁ(’sgtéonfggl%eﬁnf&%s.w&rhe sl oes
are formed sby 15feed oP@tdp sofsicd BUGRd a9oROR saffdcelb2 Yo foin firdEarid deSéndobitde Second
base nenbers. -9 It is to be understood that even though nuymerous

char act eri st i dacrabris Bthantlageagerryore Byer ftosereiee i wirpress Hadesipllt i on have
been set fort rlrfiﬂ:rgtiM]%uf Qc]{oﬁ%l’ Jbgseg)‘?% c’e@?okg%c d?ﬁ??éd‘ﬁﬁicwc&ﬁdg%@x‘sc%l of the

structure and function of variou nbodi nts of the 1 nvention, is
di scl osur e i s affettistpeabinanconh yernaivatly: fissh gud savayd base meohaebern13i2endi1B4

especially in nmatters of rycture and arrangement of parts withip the
r i pl ex of ehee prEddrethi b e REH AT e SRR THyebte oy ( ne
broad general m@api ng of the ternms in which the appended clains are
expressed, Accordingly, the particular elenents may vary dependi ng on the

particul ar appl i cafFgRnegecopd bassyaembgrs 132 andi 13¢ af bAsey1024 anddoRBAadhal |y t he

same functionghlihde s%@&ha'\gérh@ﬁt}m@@mw it dnl the3ARR DR FheBll ot Of the

present invention. For ekxanple, conponent support structures other than
t hose descri bdommethin hassagiertiansfle?. fhbd sepsiratipnivon be thhe ttka lacidoftdvierlappisg

PO i ons. 0 Al PaqriRy ! (e e BT TRERBLS 157 o RS Db Rple O bl Do

15 portion 162A, shown in FIG. 8, is formed by second portion 160 of first base
member 132 due to the exposure of first base member 132 by central opening 164
(FIG. 3) of second base member 134. The separation can also be formed as a result
of a displacement of the second portions 160 of one base member from the other
base member due to diveiging first and second base members 132 and 134, such

20 asat162B and 162C of FIGS. 4 and 7, respectively.

One embodiment of the thin base portion 162 formed by a second portion

160 of first base member 132 includes a first thin bottom portion 166 that forms a
portion of bottom 168 of base 102, as shown in FIGS. 4 and 7. In accordance with
one embodiment of the invention, first thin bottom portion 166 defines a

25 component support structure 170 that is sized to receive a component of disc
drive 100. For base 102A, the component support structure 170 is exposed by
central opening 164 of second basc member 134, as shown in FIG. 4. For base
102B, the component support structure 170 of first base member 132 extends

through central opening 164 of sccond base member 134, as shown in FIG. 7.



-—~WHAT IS CLAIMED IS: 1. A base for use in a disc drive storage system
conprising: a first base nenber forned of a single sheet of material and
including first and second portions; and a second base nenber' forned of a
single sheet of material and joined to the first portion of the first base
menber to forma thick base portion, wherein the second portion of the
first base nenber is separated fromthe second base nenber to forma first
thin bottomportion. 2. The base of claim1, wherein the first and second
base nenbers are fornmed using a stanping7br deep drawi ng process. 3. The
base of claim2, wherein the sheets formng the first and second base

menbers have diff n I e 4 BSE 1 wWhehehdst t he
first thin bott omed[’))gerél}%&ry"g‘ggﬁ (ﬁzgl%gm(‘:%]rtr%—%%eogt sﬁg%%(ri%oaﬁs‘?ﬂruéa ur ewS. The

base of cl ai mréreptatione? that i3€iz6 0 APREENE arbatpetassdnibly 174, @s llustratdés an
actuator receptacle sized to receive an actuator assenbly. 6. The base of
claim 4, wher sshematigalboRsinchAcaayssreriacie §64 sandnelnds anjarerure 6 dar e

receptacl e si i RtdiGordsSR A ReretINaY or 6 -Ebi%iriéaas ivef shahtapp 1,
wherein: the ??9§F9§ﬁ?ﬁ bottoﬁ1pgﬂfion forns Zozoﬁgznent sﬁgpéit structure;

and  -11 tshe (HE&c bt abms®r awsainbly 17dchnather embodimendjof cqreponent guppotti ng t he
conponent support structure. 8.. The base, of.¢claim 7. wherein the conponent
support struc m"ét“fes{ “ch‘b PQB’I“E%(:IS%QP?*‘&??%%%faglsrcé’gfel vggéﬁregg%gat or
assenbly or asppidiHseenaisig esithy influddhespratie matorcdsdilistrhtedthematicalljién second
portion of the first base menber fornms a side wall. 10. The base of claim
1, wherein: t KG9 Prindlsaecepinsiedd? canmdsiadedann arpyiun i fagmeuntingthes) of

portion; and ' ' efpd sl ot
por 1 on, wher €0 R 1o RS e ST O Shapec

sl ot. 10 the spindle assembly 180.

The second portions 160 of first and second base members can also be
formed into side walls 190, as shown in FIGS. 4 and 7, to increase the rigidity of
base 102. Side walls 190 of the top base member are preferably configured to
attach to a top cover 192 to enclose the components of disc drive 100, as illustrated

15 inFIG.9

One embodiment of base 102 of the present invention includes opposing
slots 200 and 202 at sides 204 and 206 that are formed in accordance with Type |
and Type II compact flash specifications, as shown in FIGS. 4 and 7. Slot 200 is
formed by a first slot portion 208 at an edge 210 of first base member 132 and a

20 second slot portion 212 at an edge 214 of second base member 134. The first and
second slot portions 208 and 212 form U-shaped slot 200 when first and second
base members 132 and 134 are laminated or joined together. Likewise, slot 202 is
formed by a third slot portion 216 at an edge 218 of first base member 132 and a
fourth slot portion 220 at an edge 222 of second base member 134. The third and

25 fourth slot porlions 216 and 220 (orm U-shaped slot 202 when first and second
base members 132 and 134 are laminated or joined together.

Base 102 of the present invention is formed by first providing first and
second sheets of material that are formed into first and second base members 132

and 134 using a stamping, blankin:, deep drawing, or other suitable process.



-~11. The base of claim 10, wherein: the first base nmenber includes a third
sl ot portion opposite the first slot portion; and the second base nenber
includes a fourth slot portion opposite the second slot portion, wherein
the third and.fourth slot portions forma second U shaped slot. 12. The
base of claim1 including an adhesive layer joining the first portion of
the first base nenber to the second base nenber. 13. The base of claim1,
wherein the second base nenber includes a first portion attached to the
first portion of the first base nmenber tg-formthe thick base portion, and
a second portion that is separated fromthe first base nmenber and forns a
second thin base portion. -12 14. The base of claim 1, including a core

| ayer of vi br Nexbrirgfamgeriond brsaraembars bt andel4 prealigned relafbiertp gachgrharne
first b nber .and th
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a single shee tertral and including first and second portions; and a
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assenbly received E t he base; pi ndl e assenbl recei ved ‘i the base; a
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disc. 17. The base of claim 16, wherein, the first and second base nmenbers

are formed usirespeetivelinshsidey 204 dlt!ie?_é)é Oﬂbmﬂ%wphebegerbons 2(1831@8212The base of
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di fferent thicknesSes:
use in a disc drive storage system (such as 100} that includes first and second base

members (such as 132 and 134). The first base member is formed of a single sheet
15 of material and includes first and second portions (such as 138 and 160). The

second base member is formed of a single sheet of material and is laminated or

joined to the first portion of the {irst base member to form a thick base portion

(such as 136). Additionally, the second portion of the first base member is

separated from the second base mvember to form a first thin bottom portion (such
20 as166).

In accordance with one embhodiment of the invention, the first thin bottom
portion defines a component support structure (such as 170). The component
support structure can be an acluator receptacle (such as 172) that is sized to
receive an actuator assembly (such as 174). The components of support structure

25 can also include a spindle receplorcle (such as 178) that is configured to receive a
spindle assembly (such as 180).

The basc of the present invention can also include slots (such as 200 and

202). The slols are formed by slot portions (such as 208 and 212) of the first and

second basc members.



"+19. The base of claim 17, wherein the first thin bottom portion defines a
conponent support structure. 20. The base of claim 19, wherein the
conponent support structure includes an actuator receptacle sized to
recei ve an actuator assenbly. 21. The base of claim 19, wherein the
conponent support structure includes a spindle receptacle sized to receive
a spindle assenbly. 22. The base of claim 16, wherein: the first thin
bottom portion forns a conponent support structure; and the second base
menber includes a central opening exposiflg the component support structure.
23. The base of claim 22, wherein the conponent support structure is a

et b B R Tt o T L AR

base menber f QuYEniae&id9aM@lslembdaimdi€oMASE BvehticH Rivebdéh sethfiEinithe t he first
base nenber |nclude% an edge having a first slot portion; and the second

base menber i felegoiag dascriptige thgathergvith @é@bmﬂﬂsﬁmcb@? andfuncipreefei n t he
first and second s| ot rt| h e base of
cl ai m 25, wher@’R¥s emb mteﬂ %? fflreg{;mlggglfé tfrlrlé ch[o§L|u%C gtg%av etq%'g?ﬁ;( J'isll ot
portion OppsOSIchengebam‘yl beshadzlintetadrdspatallydn ehattoss (ﬁ@ﬁ'ﬁﬂdrdihﬁﬁle menber
includes a fourth slot(gortlon opposite th econd sl ot gort ?U&WMerein

the third and ¥@OBeRER G ParsLYithi ke PHRGiples ofBe REpseRtinuentign & e fulb7 e
base of clai mekfnt Plicattiang tﬁ@bn%q!?%&‘néfﬂﬂm mmeﬂgsinhemfchw portion of
the first base nenber to the second base neé% . The base of claim 16,
wherein the sappaedddadanwararxprassedl derosdinglyi ﬁ\smamniar@hmtsannewwo t he
first portion I f portion, and
a second pOI‘tI(%% rﬁ{hﬁg%hﬁ?e é‘g@‘f“z lgg %6‘81&??{& pgrsélteﬁglas%aqﬁtg and fornms a
second thi n baabstpatidliyahe sad fuildtibnbiatyendfwidioat depbting ficiube sgpaandre | ayer

of vibration da ing material between the first portion of the first base
menber and t hépggé)g HH: pezeat invention. For example, component support structures other

than those describe herein can be formed using both thick and thin base portions.
o

Also, more than two base members can be used to form the base of the present

invention.

15



-menber. 30. A nethod of formng a base for a disc drive storage system
conprising: providing a first sheet of material; formng a first base
menber fromthe first sheet, the first base nenber deluding first and
second portions; providing a second sheet of material; formng a second
base nenber fromthe second sheet; aligning the first base nenber relative
to the second base nenber such that the second portion of the first base
menber is separated fromthe second base nmenber to forma first thin bottom
portion; and lam nating the first portionoof the first base nenber to the

second base nenber to forma thick base portion. -15 31. T he method of
claim31l, wherein the steps of formng the first base nenber and the second
base nenber ar g a stanping or deep drawi ng process. 32. The

met hod of claim 32, including: formng a first slot portion at an edge of
the first base nenber; form ng a second slot portion at an edge of the
second base nenber Amdf@rldsghimgiscthﬁve‘:itomgemcbnsampﬂsubgise rrenbers to form
a U-shaped sl ot mnth the flrst a d secon ortions.

d sl ot
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and second portions; and

a second base member formed of a single sheet of material and joined to
the first portion of the first base member to form a thick base
portion, wherein the second portion of the first base member is
separated from the second base member to form a first thin bottom

portion.

2. The base of claim 1, wherein the first and second base members are formed

using a stamping or deep drawing process.

3. The base of claim 2, wherein the sheets forming the first and second base

members have different thicknesses.

4. The base of claim 1, wherein the first thin bottom portion defines a

component support structure.

5. The base of claim 4, wherein the component support structure includes an

actuator receptacle sized to receive an actuator assembly.

6. The base of claim 4, wherein the component support structure includes a

spindle receptacle sized to receive a spindle assembly.

7. The base of claim 1, wherein:

the first thin bottom portion forms a component support structure; and
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the first base member includes an edge having a first slot portion; and

the second base member includes an edge having a second slot portion,

wherein the first and second slot portions form a first U-shaped slot.

11.  The base of claim 10, wherein:
the first base member includes a third slot portion opposite the first slot
portion; and
the second base member includes a fourth slot portion opposite the second
slot portion, wherein the third and fourth slot portions form a

second U-shaped slot.

12.  The base of claim 1 including an adhesive layer joining the first portion of

the first base member to the second base member.

13.  The base of claim 1, wherein the second base member includes a first
portion attached to the first portion of the first base member to form the thick base
portion, and a second portion that is separated from the first base member and

forms a second thin base portion.
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15. A disc drive storage system including:
the base of claim 1;
an actuator assembly received by the base;
a spindle assembly received by the base;
a disc rotatably supported by the spindle assembly; and
a top cover joined to the base and enclosing the actuator assembly, the

spindle assembly and the disc.

16. A disc drive stoiage system comprising:
a base including;
a first base member formed of a single sheet of material and
including first and second portions; and
a second base member formed of a single sheet of material and
joined to the first portion of the first base member to form a
thick base portion, wherein the second portion of the first
base member is separated from the second base member to
form a first thin bottom portion;
an actuator assembly received by the base;
a spindle assembly received by the base;
a disc rotatably supported by the spindle assembly; and
a top cover joined to the base and enclosing the actuator assembly, the

spindle assembly and the disc.

17. The base of claim 16, wherein the first and second base members are

formed using a stamping or deep drawing process.
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members have different thicknesses.

19. The base of claim 17, wherein the first thin bottom portion defines a

component support structure.

20.  The base of claim 19, wherein the component support structure includes an

actuator receptacle sized to receive an actuator assembly.

21.  The base of claim 19, wherein the component support structure includes a

spindle receptacle sized to receive a spindle assembly.

22, The base of claim 16, wherein:
the first thin bottom portion forms a component support structure; and
the second base member includes a central opening exposing the

component support structure.

23.  The base of claim 22, wherein the component support structure is a

receptacle configured to receive an actuator assembly or a spindle assembly.

24.  The base of claim 16, wherein the second portion of the first base member

forms a side wall.

25.  The base of claim 16, wherein:
the first base member includes an edge having a first slot portion; and
the second base member includes an edge having a second slot portion,

wherein the first and sccond slot portions form a first U-shaped slot.

26. The base of claim 25, wherein:
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slot portion, wherein the third and fourth slot portions form a

second U-shaped slot.

27.  The base of claim 16 including an adhesive layer joining the first portion of

the first base member to the second base member.

28.  The base of claim 16, wherein the second base member includes a first
portion attached to the first portion of the first base member to form the thick base
portion, and a second portion that is separated from the first base member and

forms a second thin base portion.

29.  The base of claim 16, including a core layer of vibration dampening
material between the first portion of the first base member and the second base

member.

30. A method of forming a base for a disc drive storage system comprising:

providing a first sheet of material;

forming a first base member from the first sheet, the first base member
including first and second portions;

providing a second sheet of material;

forming a second base member from the second sheet;

aligning the first base member relative to the second base member such
that the second portion of the first base member is separated from
the second base member to form a first thin bottom portion; and

laminating the first portion of the first base member to the second base

member to form a thick base portion.
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32.  The method of claim 32, including:
forming a first slot portion at an edge of the first base member;
forming a second slot portion at an edge of the second base member; and
aligning the first and second base members to form a U-shaped slot with

the first and second slot portions.



