~O P~ 1 0L L L1 ITHTL HIE e 1 H~l~ *166166* HARD DI SC DRI VE BASE
*co000z* FIELD OF THE I NVENTI ON The present invention relates generally to
di sc drive storage devices, and 5 nore particularly, but nmmmwmmm&
limtatioh, to a base for disc drive storage devices. BACK

| NVENTI ON Di sc drives are commonly used in work stations, persongkce«
conputers, portable conputers, and other conputer systens to store Iarge

amounts of data in a formthat can bejnade readily avail abl

general, a disc drive 10 conpri ses onelor nore magnetic di J@NWW“MMW
rotated by spindle notor at i ed. The surface.gfpach
disc is diyvi ged into a seri e?éﬁ%gﬁii@h@c‘g@Bm ch are spaced radially
from one anot her across a band having an inner dianmeter and an outer

di aneter. The data . tracks extend generally circunferentially around the
discs and store data in the M@M@ﬂ( 15 transitions within the
radi al extent acks.. ch data

track is divi dedhl%?rgseélt ﬁﬁté?n %ﬁat%a%%hgrégikj o?i]éc ﬁﬂ‘éet Sté‘?‘é? §e¥1¥§§e@] i zed data

bl ocks. A heaft parGdless banndt BY@imiblioh Vo ala8dRildiss Weive 3forazeRORES.1 C
transducer which senses the R?netl c transitions on a selected data track
to read the data 20 st orBUCKGOROEND QFITHBINYENIQNsit an el ectri cal

signal that ind n_g) track to
wite data to tﬁlg%? r ac%naq%'hgmﬁ llis%{j: 8%1“&%%3 S%%f(% Phat posi tions
the active pdrembndsnpoifiers, rmdlmﬂ&dcahpatepg&teﬁnsaa st@&lat@ﬁn@odn@goﬂdmaeimacti on

with the magnetic transitions on the data tracks of a disc as the disc
rotates. 259 ﬁﬁﬁﬁﬁﬁtééa be gnadg geaddy af’é‘laé’let‘toe?c%e%t&'éé%r!ﬁr%{gaQlls?rfl’flﬁ%t is rotated

by an COmPrises one or more magnetlc discs that-are rotated by spindle motor at a

constant high speed The surface of each dlSC 1s 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 gl_i_sé_s.-anc_.l__ 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 ir_ifd 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.



ractuator 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 causés 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 head%_nnunted on a conplinmentary stack

of track accessing arns that are attached to the actuator to form an

actuator assenbly.. e actuator asse general ly includes head wres

whi ch conduct 5 el &faﬁrai_atjﬁ%%rg_swgqﬂ ?yrh'@pwzs%gl qtberénﬁltlefxéuegﬁmf . whi ch

in turn congyg a%kéamscs?regéc%bs%a'by%mémh@nmn@dBala%ﬁ@n@eﬁ&w gtﬁapard mount ed
e di sc S or ng

to a base of t rive. Cohtinued demands exi er disc drive
per f or manceoff rashnadé¢sssing mimethahae iatigehsddd theracfugtomtd fcmemsaictuBtoch denands

require increas in spindle tor rotati speeds, increases in areal
density rectraPRg: CanAHHPTFeumo oLy wehdsphododiesodlistcondiel | al ong
W th decy eagigritdl stdalsHAR tRfhchietodi & @rcuitewkieARPReNtsdabd thde housing
that encl oses them Standard disc drives used in personal conputers are

fornmed i n adedridalstgnalsite b paintedeiricni¢ hodrd mmuhsest tora bakedfghe Yisc 8tedr st andar d
di sc drives have~been ﬁgsengiallyfniniatari ed to forn1n%cro rives. Such

mi crodrives typi CAtIyeRaFmandsex st for higher fise drive porfaPRILHPB %04 are f or med
in is accorg@aghaingRBmanemReh fid@shSutlrklemahdsResivd incRhidans spifdiie of the
difficulties in neeting such a small formfactor is the formati on of the

base of t hemAoErfaien e Mcrgsenindse! dappiorrecarding carabeidipsordfesicof t he
disc driye. d%&&cegsf tif&; Qr’ﬂoﬁg%a{fec&?%s%ﬁ% dif & Qe"aigfd}i@ee digfonRad Y
I'n ¥6's ppor e IRt er haldi sc.

structural egrity 0 nount | ng 5 rive
conponent s asl the hbusasg that aiepises the20Sahdad liiserdrived udelién géersenallr i ve to a user

environnment. Typically, djsc drive bases are ,
: comgueers are f%rmeci in accordance with a one-inch form factor (height). Such-

standard disc drives have been essentially miniaturized to form microdrives. Such . -
- microdrives typically have a 5.0 millimeter (mm) form factor and are:.forr.r_'le_d'_in o
15 . ..aceordance with compact flash Type II specifications. One of the-difficulties in -
m_e_e_t-i'ng siich a small form factor is the formation of the base of the_ microdrive
that provides support for the components of the disc drive.
Disc drive bases are designed to provide the necessary structural integrity
to support the mounting of internal disc drive components as well as to support
20  attachment of the disc drive to a user environment. Typically, disc drive bases are
formed from a casting process using aluminum and undergo secondary machining
operations as required to form the requisite critical surfaces for proper alignment
of the disc drive components. While structurally solid, such cast bases have
limitations. For example, the formation of a base for a 5.0-mm form factor
25 microdrive can push the limits 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.



formed froma casting process using alum num and undergo secondary
machi ni ng operations as required to formthe requisite critical surfaces
for proper alignnment of the disc drive conponents. Wile structurally
solid, suth cast bases have limtations. For exanple, the formation of a
base for a 5.0-mmformfactor 25 mcrodrive can push the limts of the
casting process as typical wall thicknesses can be as small as 0.3 mm To
meet the continued demands for ever degreasing formfactors, such as the
3.3 mmformfactor of conpact flash Type | specifications, requires the

devel opnment _of new base designs utilizing alternative manufacturing
processes. EMDOGRSHH;Ahthp regpnt m’f@ntmne@@h%eiswgm%teﬁleﬁﬁ SREDAESCBIVGt i ons to

meet such di3e ghhYR wRSGER amhgﬁg/m&ma% Auiefriddyant ages over
bases of the prior art. SUMVARY OF THE I'NVENTI ON The present invention
generally relates to a basSUMMARY OMTHEINYENFIOMN. The 5 base includes
first and second, base nenber.s each [orﬁﬁg of .a s'ng%e.shget of terial
The first base WEHBEFARCHHSR Seeraly T9RIFsde AhMsF {95 § Brsdiseflave The

portion of §Re ihéildds BIEEnd BEHRRA YaSe hRMURA! 84 Brh&E of ACHRle RASE Jrenber to
forma thick base portion. The second portion of the first base nmenber is

separ at ed fmateriak hihes Brsd hdse awmber mhedndasofifso ram ssefonds portions Bl fiosh porti on.

10 G her features.an nefits,that characterize odi ment s t he present
Fovent o viropgr BE SRR bt LR R B s oG, HOrhe o der [ pti on
and revi ewh@k Habgérwi%ﬁ.ci‘l@d okl poviiBe Df (HRRfikFHbERIRERT iS¢ peateliHiForRAW NGS
FIG 1 is asinplified tog pl an view of a disc drive that includes a base

in 15 accothgseread Rpiamemnaergp syaht firshunbpéem pAItES: 2 and 3 are assenbl ed
and exploded pepRectiyfs UhEWenfitsdhR2Sfrdcfrize 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 is a simplified top plan view of a disc drive that includes a base in
15 accordance with the present invention.
FIGS. 2 and 3 are assembled and exploded perspective views of a base in
accordance with embodiments of the invention.
FIG. 4 is a cross-sectional view of the base of FIG. 2 taken generally along
line 4--4.
20 FIGS. 5 and 6 are assembled and exploded perspective views of a disc drive
base in accordance with embodiments of the invention.
FIG. 7 1s 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




-accordance wth enbodi nents of the invention. FIG 4 is a cross-sectional
view of the base of FIG 2 taken generally along line 4--4. 20 FIGS. 5 and
6 are assenbl ed and expl oded perspective views of a disc drive base in
accordancé 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
along line 8--8. FIG 9 is a sinplifieg cross-sectional view of a disc
drive in accordance w th enbodiments of the |nvent| on. DETAI LED

DESCRI PTI ON OF | LLUSTRATI VE. EMBODI MENTS -4- FIG 1 is a sinplified top plan
view of a di sc HiGds aotmelisd (Prelanges af %avg@dmml@whab@ekuembaswth t he

present inv ) to forma
i so drive Foun e 8RvgPEpraBy nfafeR ) R 300kl oy afadiBnd T 003
t hat i ncl udesed03pi fodiner difdrivedtousiagrbDisatinde b0 alss pichdlkesea smhdle (not 5

4 by a disc clanp 106. D sc

h A di 05.i t
Eag\ﬁm 105 i %610 éélf)é#@t&'@%o Egpﬁgleﬂ%&d@rt ‘%lfoé%tg‘? Rbespkﬂmednota% Shount ed f or
co-rotatj ONshoRPUL dRc paEU r@j 1s%u§tehqgsﬁhdl%ﬁ'0ﬂ®yea &Q4:1a:R33 D6 dbisCpsyr f ace has

an associ ated disc head slider 11 is mbunted to disc drlve 100 for
conmuni cat i Hp milutest dne ordmcs'cusiuwﬂmidlscis |h08 vérigxampheingdddancae-rot#icd 1,

sliders 110 .,are su rt.e .1 nsi.ons 112 which are i,n.turn

St ached t omER RBRERUE Tod Yeimindls TR BEOR RO SutiE it oS Bttt Ukt o or 116
shown in Flgaadllillé 19D wiigh Is)ﬁﬁ)(ﬁmlfé@lqwahs%%rﬂe N0b #con Wi EMios ith @et uat or and
includes a voice coil notor, shown generally at 11.8. Voice coil notor 118

rotates actdise srfacadnghe example shovadh&dGhbastiders 100 atsouppertasi h(b’ot

10 suspens1ons 112 which are in turn attached to track accessing arms 114 of an -
actuator 116. The actuator 116 shown in FIG. 1 is of the type known asa rotary
‘moving coil actuator and includes a voice coil motor, shown generally at 118.--
- Voice coil motor 118 rotates actuator 116 with its attached heads 110 about a-pivot
'shaft 120 to position heads 110 over a desired data track along an arcuate path 1:2‘_2
15 between a disc inner diameter 124 and a disc outer diameter 126. Voice coil motor
- 118 1s driven by servo electronics 130 based on signals generated by heads 110
and a host computer (not shown).
In general, base 102 of the present invention includes two more base -
members that are each formed of individual sheets of material that are shaped
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



shaft 120 to position heads 110 over a desired data track al ong an arcuate
path 122 .1s . between a disc inner dianeter 124 and a disc outer dianeter
126. Voice coil. motor 118 is driven by servo el ectronics 130 based on
signals génerated by heads 110 and a host conputer (not shown). In
general, base 102 of the present invention includes two nore base nenbers
that are each forned of individual sheets of material that are shaped 20
usi ng a stanpi ng, blanking, deep drawi ng, or other process. The sheets are
preferably alum num stainless steel, cold rolled steel, |amnated

al um num steel pl at.es, or other SU|tabIe mat eri al . The mul ti pl e base
nmenbers ar eN3vaRg W&]tl ghickgtesses fahaig msdehineer ag *@P&?rttmrbtlbo%fbatt%fl ®eporti ons

of (D35, 10Z:ciThe bk PaSEye RAEAIADDEOTFESPARHd B N B8 ph Dase 102

where the e bas rs of 25 nateri ay eac er. The thin
base porti omd(t@meelsqhendnttrmouhdaemmidtfposmalwr dlsbaislee I@% fahtots. ar e formed of

only a single b nber. This configur t|o 102 overcones t he
wal | thickness Ff(§$t ’{Wdozn%reBFrSB%fé‘tveﬁég OH&?Y‘ﬁé(St‘l‘iFH?ﬁE‘é? Y> portions

of the base,tishNRE 16LX8H ac%?&mggmﬁro%eEMBd]%?@fM@ﬁ@eEQorprﬁ@t@1stef'e t hi ck
base portions. As a result, bases 102 of the present invention can be

formed S- herebsagpctiomdl view ofthe basssl 02 Azif FiGe? takeh getdralhealogglins4+4nger t han

t hose that e .reliabl .or med ca Ther ef 102 of the
present i nvgﬁﬁ grfmgagﬁar%ersé%cgﬁe f‘%fewgéfi Sx}i’:gﬂ?q HS‘H&QP %Igéﬁitr)@ﬁd? smal | er
di sc drive iRbrlahéciih Snothtr@hbodirAd od tiliBvdiRioh PEICT 7V€a s sdiedaland

expl oded views, respectively, 5 of a base 102A in accordance with one

enbodi nent  WEWtafdasenl 028 ek gqnp@llyzalqng e Terlod d1gedt Tosimplify &/ of t he base

102A of ! GdngJSEI n‘EI eg%}ggsre@tlx%%{e gnlgas«L.é ﬂ?z anfb&?éw%%{eﬁpe% tg are

per spectl ve asse VI-ews accordance with
anot her enbgdieratiytas dhset 102, b8 kareor skthiar eTemaatsawﬂrmaestga@tedcbpahe vi ew of

base 102B t&lﬁn%norgs?mnlelgre}]lullgbe?sl ong line 7--7 of FIG 5. To sinplify the
Bases 102A and 102B include first and second base members 132 and 134
that are each formed from single _shéets of material that are laminated or joined
15 together, as mentioned above. The primary difference between base 102A and
102B is the relative location of first and second base members 132 and 134. First
base member 132 underlies second base member 134 in base 102A, and first base
member 132 overlays second base member 134 in base 102B.
Thick base portions 136 are formed where first portions 138 of first and
20  second base members 132 and 134 overlay each other. For base 102A a top surface
140 of first portion 138A of first base member 132 is laminated or joined to and
overlays a bottom surface 142 of a first portion 138B of second base member 134
to form a thick base portion 136, as shown in the partial cross-sectional view of
FIG. 8 that is taken generally along line 8--8 of FIG. 2. Similarly, for base 102B, a
25 bottom surface of first portion 138A of first base member 132 is laminated or
joined to an underlaying top surface of a first portion 138B of second base member
134, as shown in FIG. 7.

First and second base members 132 and 134 can be laminated or joined

together using any suitable means. In accordance with one embodiment of the



“to discussion of the present invention, bases 102A and 102B will be
referred to generally as base 102, and the sane or simlar elenents wll
be designated by the same or similar nunbers. Bases 102A and 102B i ncl ude.
first and second base nenbers 132 and 134 that are each formed from single
sheets of material that are lam nated or joined is together, as nentioned
above. The primary difference between base 102A and 102B is the relative

| ocation of first and second base nenbgrs 132 and 134. First base nenber
132 underlies second base nenber 134 in base 102A, and first base nenber

132 overlays second base er 134 in base. 102B._ Thick base_portions 136
are formed Wﬁé?té)“fsi?’%’f‘ %Sﬁingﬁsbwg@géayeﬁ@%ts USH Bmgwﬁwa I8 san f?ﬁenbers 132
and 134 oveg) gheSid€ Myt Toimedrdita FASE1QR4Yi e MRsSE S AuBturdiAGnQivd, | T st
portion 138A of first base menber 132 is |am nated or joined to and

overl ays a botpay surthacdhdd®. heanfbodsienpof boraimglBgs 148 isdedmc base nmenber
134 to forma.thi %79@1?81? Portdi on 136, as. ﬁhown in the 1E)artial

o1 oss- sect | BHAIAGT & SVibwlien dgmprupe el inard Pates™ 2115551 i ne 8- 8 of
FIG 2. Simayadslon.a thpsurpaea 52 @3%a botan skAhdeorsusyjdia¢est@hd dofll bRRI ti on 138A
of first base nenber 132 is lamnated or joined to an underlaying top

surface of memberstl3g@nd il ok torgHRr.dfors layentd Uepseaterctnisappress3mdesigabhown i n

FIG 7. Firs: nd second..base nenbers 132 and 4 can be,l am nated or
Foined 1 outbrlPl AFASNEORSS: PEARS e AR td%ufifledia B o

enmbodi nent  gffect € perforniaf¥ € Mite@iatisBRVWArst BnddcconBhase nRAMbrO B ader34148 is
used. Bonding | ayer 148 can be an_ adhesive |ayer, fornmed of a

pr essur e- sefal R 1owed fgstiey by spotytaldipg.dpser walives cUBIPIng HVelHs Pr OBEr ot her
adhesi ve, Qpe,anmbodi ment of bonding layer 148 includes a core layer 150 of
vi brati on danpening material positioned between adhesive 5 layers on a top
surface 152 andFasthattsecond bafcaimemberd 18D apdil 34 6f bsts B0 sec02® dake

include second portions 160 that are separated from the other base member to
form thin base portions 162. The separation can be due to a lack of overlapping
portions of the first and second base members 132 and 134. For example, thin base

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 diverging first and second base members 132 and 134, such

20 asat 162B 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 base 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 second base member 134, as shown in FIG. 7.
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- menbers 132 and 134 together. Core layer 150 operates to suppress
undesirable vibration and acoustic noi se produced by disc drive 100 which
could adversely affect its performance. Alternatively, first and second
base nmenbérs 132 and 134 can be joined together by spot welding, |aser
wel ding, crinping, riveting, or other 10 neans. First and second base
menbers 132 and 134 of bases 102A and 102B each include second portions
160 that are separated fromthe other _base nenber to formthin base
portions 162. The separation can be due to a | ack of overlapping portions

of the first and sec base_.nenbers 132 and 134. _For .e thin base 15
portion 162A, shd&i™ H ‘l’i‘?e@ O%COW%"“FB?WBHO‘BW%‘ESME ‘reéﬁ i%‘BatBT first

base nenberecép%a’crslwz fHat sRE8XPRILNE agfacthhteﬁassmﬁﬁy manbsiudddepy central
openi ng: 164 3) of second base nmenber 134. “The separation can al so

be fornmed asthama@@alrlb'tm Fib. 4 Aditegdraceaptavie bWZ ¢ahendledroachpentei 1c7r6§01160 of one
b nb f t t di ver.gi fir d second
base monber ToYREG 2 uASF assERb o Tdnarin AsaleT Srgesiete apiver et BtEng 7,
respect i yel EIGONEo kRt MBRintf 1141 doftieh eRB5&inRart &f %p%@ntfsea?ﬁ@d by a

second portion 160 of first base nenber 132 includes first thin bottom
portion 166stiustire fl 40 msludes pepinillencasptasist 7§ thatédBcatfighesddo 1@2ivess shown i n

FIGS. 4 and pzndl%: HssBh %g{sp&gﬂﬁg‘[ 1}%1{15'65 ?nd?%%g)l &N lus?ratezdhsec'\tlénrl]z\i/tecg 1'&%?70]c ![ LZE

thin bottonrpor Ion nes a conponent su ruc
is sized t oFKE®elpdR recoppeielns dah a@hoiﬁclu@kran/@)eixﬁfb 182dbr ﬁh@ﬁﬁtlrﬂg)tﬁé t he
conponent support structure 170 i s expaosed by central nlng 164 of

second baseShygHparsembly 184sthensumand/pr ‘FFQE““E a rP@Fabﬂ)‘-‘a@éndle_Lb FIné) @fonponent

support st rgetitt el kg st base menber 132 extends through central
openi ng 164 O%ngébﬁﬂ”@iée menber 134, as shown in FIG 7. 30 7-

The second portions 160 of first and second base members can also be
formed into stde 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 I
and Type Il 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 292 of second base member 134. The third and

25 fourth slot portions 216 and 220 form 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, blanking, deep drawing, or other suitable process.



 One’ enbodi nent of conponent support structure 170 includes an actuator
receptacle 172 that is sized to receive an actuator assenbly 174, as
illustrated schematically in FIG 9. Actuator receptacle 172 can include
an aperture 176 for nounting the actuator assenbly 174 therein and/or for
receiving a pivot shaft 120 5 (FIG 1) of actuator assenbly 174. Anot her
enbodi nent of conponent support structure 170 includes a spindle
receptacle 178 that is configured to rgceive a spindle assenbly 180 that

i ncludes a spindle nntor as illustrated schematically in FIG 9. Spindle

receptacle an a so clud n aperture 182 for nDuntln the spindle
assenbly 18 e’fthg'isé? Sea ﬁ%} 1§f‘é{%t&§le§5¢ Aeledo Foeh ?tb?re 1) of

10 the spingl.g t@a%%&q@pxnéiﬁgﬁrsTffssﬁﬁ)%g@@@'opé?rakjlegaﬁotiaéparfafseéarfdsgorﬁl&ﬁ second
base nenbers can al so ormed into side wal 190, as shown Iin FIGS. 4

and 7, to i heyefaseh bive mdrmmilatwsepﬁrateldafw e2thesi Yamewal ths sd@ddof t he top

encl ose. ¢ nePRBRBOIEHTA oyt SEniet |2 760 » et AT fleb@B 188 THnaRG 'S ane

enbodi ment @t RagertiAe 198 of he fﬁé@%@@&cdna\baggm@mbeﬂaqwqg@198)&@8I ng slots
200 and 202 at sides 204 and 206 that are formed in accordance with Type |

and Type ||la&mmqbqrmnaérpggﬁycroffOCIatthlghbasea@rtsqub%ﬁw@nﬂste the besg- 7. Sl ot

200 is fornmed oy 0 0 |rst base
menber 132 and Rﬁgﬁonalcyo 13% #ﬁota%gor |C(%rﬁg§§ afi - theg’gﬁjee?(%z?b@' %’fs second base

menber 134. forfgf firéSdndasebndsen @oadionk Q08 pad L i DaRed2eB? Wuhd213 Jfgirsn U- shaped
sl ot 200 when first and second base nenbers 132 and 134 are | am nated or

j oi ned t ogedesecond hasgmsanbers| 16 and 3 3¢ grespetiYaby Nigxt.ahe first andsesengor ti on 216
f 220
at an e%ge l?ajs? n{%fmbfeksr ls3t2 43951%4 é;%@{ngiﬁjzﬁoﬁrg%-%arp(ngfo%@ td 9.0 A tion at

an edge 292 of second base ne ourth sl ot
portions 2lGsgedvay?at fidesA0d-ambd2pedf bhs@tlozwtmﬁmoi—marstzoaradd gézond base

menber S 132 andlnlglffmr%ar%\/, lt}%emprr;:gén?dm\(f)erntlor? I1sn %1recte(9 Ef\c’E 2 ra'se (such as 102) for

. -use 1n 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 first 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 member to form a first thin bottom portion (such as

20  166).

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

25 include a spindle receptacle (such as 178) that is configured to receive a spindle
assembly (such as 180).
The base of the present invention can also include slots (such as 200 and

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

second base members.



- Base 102 of the present invention is fornmed by first providing first and
second sheets of material that are formed into first and second base
menbers 132 and 134 using a stanping, blanking, deep draw ng, or other

sui tabl e process. -8- Next, first and second base nenbers 132 and 134 are
alignéd relative to each other such that corresponding first portions 138
overlay each other and second portions 160 of each base nenber are
separated fromthe other. Sone of the_gecond portions 160 of first base
menber 132 forma first thin bottomportion 166. Finally, 5 the first

portions 138 of the first and second base nenbers 132 and 138 are
| ami nated or j olthet® Regheemiaodithateyshihongh Rupereds gharastessticaanl t o conpl ete

the base. Adfluhi,pladlrion! Ghbodgh@ B fv<hfttn B Relied ditn tiifcbase 102 by

first formng rst and secon ot portions 208 an at edges 210 and
214 of fi r sforegang descgrdnbwgethoewhkdstall 8&f thadirdvre and fppetibnvé€l y. Next, the

first and second i ase nbers 132 and 134 are .aligned to form U shaped
Slots 200 aOIsMOPOEFAIATIE §rsition; (esdioosuii BEIBTE BAEe 02 w th- ol o
por tionss 20&haapdt rAdZbe MBASHTERAY esgebiIIP iERBALrs bPMeRkieAnds directed to a
base (such as 102) for wuse in a disc drive storage system (such as 100)

t hat i ncl udesangement adpdrts wetbmdthe bas@plesrefthepsesestiiovention 1@thednld 134) . The
first base er,.i or of, a sipgle.she 5 of. terjal and includes
first and s%% &FB%&?{%%QE?@ﬁ@ﬁmggaQ%ﬁmHﬂ%of%g ’?mf%gﬁuiéb%nd_base member
i s formed ofppendddn@difhs aReiprérbedTAlcesiddiglaiek partib AR ddéh&fls Ry vhSi ned to the
first portion of the first base nenber to forma thick base portion (such

as 136). Ad¢pendpapenjhe nagécuds @pnkicabon forghe biserwulefmeigtaitiege nenber is
J4 1 | . " ; .
separ at &f 2%1‘85&‘8%@@&894}% Rg%ﬁodl%mi‘;fﬁg %@eou% Buidd f?ﬁn Ot@é‘%a{éﬁgé’%& om portion

(such as n-accor dance enbodi Hen I'nvention, the
first thin dpiittcfithe pesdnt aiveads. FesexangderRoMohiers Yot statfuktafiee (such as

170). The c%np?pent ) , _ . . . .
than those describe herein can be formed using both thick and thin base portions.
Also, more than two base members can be used to form the base of the present

invention.



© support structure can be an actuator receptacle (such as 172) that is sized
to receive an actuator assenbly (such as 174). The conponents of support
structure can also 25 include a spindle receptacle (such as 178) that is
configured to receive a spindle assenbly (such as 180). The base of the
present invention can also include slots (such as 200 and 202). The slots
are fornmed by slot portions (such as 28 and 212) of the first and second
base nenbers. -9- It is to be understood that even though nunerous
characteristics and advantages of various enbodi nents of the invention have
been set forth i WHARIS Congymmis:description, together with details of the
structure and function of various enbodi nents of the invention, this
disclosure is illustrative only, and 5 changes nay be nade in detail,
especially {n nma AT t of parts within the
principles icif th‘étbgéezfggtrﬁesllhr#gd%ﬁtgrﬁg?%'stﬁﬁ%@ﬂ?ﬁm%xtent i ndi cated by the
broad general neafitshbasemdnlieer f@tmed dfa swigleshettd mapged nde thotddimgriirsar e
expressed. Accordingly, the particular elements may vary depending on the
particul ar applicatio%“?ﬁFWE TH3fe while maintaining to substantially the

same functional if y.caneh ¥ hiier @GRRELIFAQidol CRLYE SAORE aAM FheliRId A

it of the
present invention. For exanple, conponent "support structures other than
t hose descri be her ei nfisaporbien jonere this firsgpdxtibh of thedkstdrade tiginbebt@ms e

er.s..can be used t rmthe base

portions.. Also, norg than. base ne f
of the present | nvertTBit (el oy RFIs TR REDS Feordagsot e Mle i n a data
storage system conprigdsBdientet is'separiRa rofeiHe8bcdnaaBdmebar ®ifBgh & sheet of
mat eri al and |nclud|n9 first . '

irst thin bottom portion, and the second base member including a

second portion that is separated from the first base member and

forms a second thin base portion; and |

a component support structure defined by one of the first and second base

members, the component support structure comprising a receptacle

configured to receive a rotary component.

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 the

component support structure.

5. The base of claim 1, wherein:
the first thin bottom portion forms the component support structure; and
the second base member includes a central opening exposing the

component support structure.



* and second portions; a second base nenber fornmed of a single sheet of
material and including a first portion joined to the first portion of the
first base nmenber to forma thick base portion, wherein the second portion
of the first base nenber is separated fromthe second base nenber to form
a fifst thin bottomportion, and the second base nenber including a

second portion that is separated fromthe first base menber and forns a
second thin base portion; and a conponent support structure defined by one
of the first and second base nenbers, the conponent support structure

conprising @ recthd baseof cinfli geth the rétegaiovpodert@bmpyis@ampenansr. 2. The
base of claim1l, wherein the first and second base nmenbers are forned
usi ng a st anpi ng2BEMBYeY adPEliGRFsPr¥ess. 3. The base of claim 2, wherein
the sheets formng the first and second base nenbers have different
t hi cknesses. 4. The base of claim 1, wherein the first thin bottom portion
defines the7. conphabase of ulapart whtreicthe s&ond portioa dfslsefiof bask aiember wher ei n:
the first thinb tton1ﬁfrtiﬁn fornms the conponent support structure; and
t he second base ﬁ%ﬁ%éﬁ llides a central opening exposing the conponent
support structure. -11- 6. The base of claim1l, wherein the rotary
conponent conprises an actuator assenbly or a spindle assenbly. 7. The
base of cl a$.m 1, Thhbaseiof clahre 1s@bemeth: porti on of the first base nmenber forns
a side wall. 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.

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

the first base member to the sechd base member.

10. The base of claim 1, including a core layer of vibration dampening material
between the first portion of the first base member and the second base

member.

11. A disc data storage system including:
the base of claim 1;
data storage medium; and

a top cover joined to the base and enclosing the data storage medium.

12. A base for use in a disc drive storage system comprising:
a first base member formed of a single sheet of material and including first
and second portions;
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



* 8. The base of claim1l, wherein: the first base nenber includes an edge
having a first slot portion; and the second base nenber includes an edge
having a second slot portion, wherein the first and second slot portions
forma first U-shaped slot. 9. The base of claim1 including an adhesive

| ayer joining the first portion of the_ first base nenber to the second
base nenber. 10. The base of clain11,'ﬂ%bluding a core layer of vibration
danpening material between the first portion of the first base nmenber and
t he second base nenber. 11. A disc data storage systemincluding: the
base of claim1; datasglaonapRomend sstbndibabe andnttizr COem 4 Mishdich b&itdnine base
and enclosing the data storage nedium 12. A base for use in a disc drive
st or age systen1conpri§?%@?'%‘first base nenber forned of a single sheet of

materi al and i nc%l }b%ﬁgf\fii){aﬁBn daH erﬁxl?é:f?l'%l riRPSdrl O Sthe %rﬁ?%ﬁqu 3REs {Harrber

formed of a single sheet of mate Joined to ITst portion of
the first base nenber bise monbarand theckecdrmidemse pentbeon, wherein the second
portion of the first base nmenber is -12- separated fromthe second base
menber to forma first thin bottom portion; and a |ayer of vibration

danpeni ng g eri @ pfsteweranﬁhg \fvhéréﬁl tH@gﬁe'eerfommgn% first $d se grﬁag%@@nbef and

t he second base nenber. base of claim 127 wherein t eets
forming the f|rsnwamdméeEQdd&baﬁéndnEﬁb&rs have different thicknesses.

14. The base of claim 12, wherein the first thin bottom portion defines a

component support structure.

15. The base of claim 14, wherein the component support structure includes an

actuator receptacle sized to receive an actuator assembly.

16. The base of claim 14, wherein the component support structure includes a

spindle receptacle sized to receive a spindle assembly.

17. The base of claim 12, 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.

18. The base of claim 17, wherein the component support structure is a

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

19. The base of claim 12, wherein the second portion of the first base member

forms a side wall.



14.* The base of claim.12, wherein the first thin bottom portion defines a
conponent support structure. 15. The base of claim 14, wherein the
conponent support structure includes an actuator receptacle sized to
receive an actuator assenbly. 16. The base of claim 14, wherein the
conponent support structure includes a _ spindle receptacle sized to receive
a spindle assenbly. 17. The base of c151h112, wherein: the first thin
bottom portion forns a conponent support structure; and the second base
menber includes a central openi ng exposing the conmponent support
structure. 208. Thie: tasef ohint ll i wheldin: wher ei n t he conponent support
structure is a receptacle configured to receive an actuator assenbly or a
spi ndl e assenbl ythe ﬁisé.ba%f’n@elﬁ%re‘“%fld%slaé’i%ﬁ*ﬁi??‘”%éﬁé‘itﬁloﬁH@n’é’é'c%m’d portion of

the first base ngElR&l;nqHaE %I?Ibé‘i iqﬁumlaln'edéglaa\élq%aI&%n@@ﬁ)ﬁp&l}ioﬁ] aim 12,

wherein: the first base ne I ncl udes an g aving a rst slot

portion; and the secwherehethe fineabédsecond klodpstians fodge firaviUngamedsétond sl ot
portion, wherein the first and second slot portions forma first U shaped
slot. 21. The base of claim 20, wherein: the first base nmenber includes a

third slot portipR QRPESLLEN bhavidrEint sl ot  portion; and the second base
menber includes a fourth slot portion opposite the second slot portion,

wher ei n t he t hi riticdingt bagaumember in¢lugesra thud slot pentioa oppesitenie fisss$laped sl ot .
22. The base of clainb%%bnwﬁﬁrein the |l ayer of vibration danpening materi al

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.

22. The base of claim 12, wherein the layer of vibration dampening material
includes an adhesive layer joining the first portion of the first base member

to the second base member.

23. The base of claim 12, 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.

24. A disc drive storage system including:
the base of claim 12;
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.



i ncl udes an adhesive l.ayer joining the first portion of the first base
nmenber to the second base nmenber. 23. The base of claim 12, wherein the
second base nenber includes a first portion attached to the first portion
of the first base nenber to formthe thick base portion, and a second
portion that is separated fromthe fir base nenber and forns a second
thin base portion. 24. A disc drive storage systemincluding: the base of
claim12; an actuator assenbly received by the base; a spindle assenbly
recei ved by the base; a disc rotatably supported by the spindle assenbly;
and a top cver Adckanetbrige ddviceiadadiapd encl osi ng the actuator assenbly, the
spindl e assenbly and the disc. -14- 25. A data storage device including: a
base conpri si ng: 2 3SFiCPEPTIHAEe nenber formed of a single sheet of material
and including first apd sREMInRLTELAAS _a%n@@?h%@mﬂﬁat%%n@”ber for med
of a single sheet of material and 1ncluding™a first portion joined to the
first portion of the firstinchidse firendrdrsetandfportions; 4dd ck base porti on,

wherein the second portiﬁ¥ of thq)first gﬁse. er i s separated from the
second base nenber td* 1P Baspimemy e_flﬁ‘i’rﬁ‘eﬂ ey Pl matepip] apfe second
base menber including a segeRinRY filsPpbriibRjoinddSo PP GHoA bOMetthg first
base nmenber and forns a second "thin base portion;

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,

and the second base member including a second portion that

is separated from the first base member and forms a second

thin base portion;

a data storage medium; and

a top cover joined to the base and enclosing the data storage

medium.
26. The device of claim 25, wherein the base includes a receptacle.
27. The device of claim 26 including an actuator assembly received in the
receptacle.
28. The device of claim 26 including a spindle assembly received in the
receptacle.
29. The device of claim 25 including vibration dampening material between the

first portion of the first base member and the second base member.

30. The device of claim 25, wherein:
the first thin bottom portion forms the receptacle; and

the second base member includes a central opening exposing the receptacle.



a data storage nedium. and a top cover joined to the base and encl osing the
data storage nedium 26. The device of claim?25, wherein the base includes
a receptacle. 27. The device of claim 26 including an actuator assenbly
received in the receptacle. 28. The device of claim26 including a spindle
assenbly received in the receptacle. 29. The device of claim 25 including
vi bration danpening naterial between the first portion of the first base
nmenber and the second base nenber. 30. The device of claim25, wherein: the
first thin bottomportion forns the receptacle; and the second base nenber

i ncludes a central opening exposing the receptacle. 15 - 31. The devi ce of
claim25, wherein: the first base nenber includes an edge having a first

sl ot porti ot anbhe dayicedchifg 25aybergivvber i ncl udes an edge having a second
sl ot portion, i i il o) a first

U- shaped sl ot. §g$%$%ga%259ég&§?dg af%?%gggﬂﬂggéﬁﬁgﬁﬁt8§%fg’% orage nmedi um
conprises a rottht sevgndibse. member includes an edge having a second slot portion,

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

32. The device of claim 25, wherein the data storage medium comprises a

rotating disc.



