; GHe3ew. hw786Th& OVERMOLDED CRASH STOP FOR A DI SC DRI VE Fi el d of
I nvention The clainmed invention relates generally to the field of ,m@u’um‘m’""”’mm
data storage 5 systens, and nore particularly but not by way of limta ,

to an overnol ded crash stop for a data storage device. Background Di sc™¢00002
drives are used for data storage in nodern electronic products ranging 10

fromdigital caneras to conputers and network systens. Ordinaril I
drive includes a nechanical portion, or head disc assenbly, and mlllmmm mmm]w”“\

in the formof a printed circoVERPRIUDEDSERAISH 8P ed to an outer gy f.ace
of the head disc assenbly. The prigpied SiSEpRIVEcard assenbly control's

functions of the head disc assenbly and provides a conmunication interface
bet ween the di sc driveand—a host—berng—serviced—by thedirsc—drive.
Typically, the head-disc assenbly has a disc with a recording surface 15
rotated at a constant speed by a spindle notor assenbly and an actuator
assenbl y positionably controlied Hieldotthedpyentith, servo system The

actuator assenbl y $yphohic iﬁvén%%ﬂlril/ﬁtieg ge&?ﬁgitgwﬁmio?a itdPdta Eteraged reads

data fromthe recording surface. The drsc drive market continues tTo place
pressure on t$stemsdarst myref mrticilaty A0 ndt by wsy of limitation, ¢asedvamphledt y at a

| ower cost per abyte, . higher rates of data throughput between the disc
drive and thecrﬁgg‘bE R ai%%?féaefi@l?eabi lity. Crash stops have an inportant
role tg play in nodern reliable disc drive 25 assenblies. They not only

provi de a boundary wi thin, which the actuator assenbly operates, but also
protect the read/wite head from dan@pekgyoundhi biting interacti on between

the read/ wite heaﬂ.a .cor{gone(g%)s ntea t he inq?ler %i%mater 8f t he di sc, and
by preventing the rE&EIWFT ¥'& UiE rgig A NG byt e Bl Breleanet er
of the disc. RemQigitdl caBems o sdrifferd aN@nétWRHE R stamsD aBrAinibge afdierarve! ded
rubber or pol yner and have agenerally been inserted into either the basedeck

or a pol e pi etigludepa grechanecal pprgioncyilicagrdise pssembly, aed plepteeniesintbrifdgnng t he
use of ,crash 0 LG . .m I cr [ ue:to

nmount ilgg | oc a?tl; %@gt%@?lgfﬁ%@)g@%&%%&?ﬁ%ﬁ@n&ég tosaflgoglgergﬁﬁlg%go ﬂileglt(’:éagrqls&e
operations f ohdsembRy THepaintedrvinit boardiaBgnible canfdeiinyti@isefesshead disc

i nconsi stency in placenent, _of the crash stops leading to. reliability

i ssues; 5 cosBsymplame@psovtesasappInigiionatepeshetweihe dise drive apd di sc

ChaTEl s SHARNIAIS, M Mg g, O of terial s used, o such
use in gi sc drive Typmealhypthe hm?d-iddmsassehﬂ)lﬁhmgdiyc vithtalrecdrdmgstiiface P
15 rotated at a constant speed by a spindle motor assembly and an actuator assembly
positionably controlled by a closed loop servo system. The actuator assembly
supports a read/write head that writes data to and reads data from the recording
surface.

The disc drive market continues to place pressure on the industry for disc

20 drives with increased capacity at a lower cost per megabyte, higher rates of data
throughput between the disc drive and the host and improved reliability.

Crash stops have an important role to play in modern reliable disc drive
assemblies. They not only provide a boundary within, which the actuator assembly
operates, but also protect the read/write head from damage by inhibiting interaction

25 between the read/write head and components near the inner diameter of the disc,
and by preventing the read/write head from extending beyond the outer diameter of
the disc.

Prior art crash stops have typically been made from molded rubber or

polymer and have generally been inserted into either the basedeck or a pole piece



In accordance with preferred enbodi nents, an apparatus restricting notion
of an actuator assenbly to preclude damage to a read/wite head or a disc
of a disc drive is disclosed. The apparatus includes a pole piece with a
crash stop nounting aperture and an overnol ded crash stop conmuni cating
with the crash stop 15 nounting aperture2 The overnol ded crash stop

i ncludes a retention channel fornmed by a top retention portion, a bottom
retention pordfithevaoécsll fdtor. Daficunies bindsunding the usy/eff oiishdesbsdlidade: st op
during a process _of nolding the overnol ded crash stop _to the pole piece.
The nai n bodymjsalignmesnt €6 sf@p&r@lqtlwet%maghnrﬁl@ﬁ»atm;rﬂlslﬁ@glaaeg thgiceasho

t her eby precl ydi ot Ji f . ] I

di rection, re# S’ln(glélggglls?@ggsgkgggﬁ%sg%mm%ﬁ%ﬁélﬁéﬁ%%8‘?% %tr}ll? ia%)s%hg)ﬁ rtion and
the bottom r gireedss;dncdiBlstenon ircplacdnicnt 0f the @razk 8tope lcdihgas adiabiity ssuas; t he
vertical direction, relative tQ the pole piece. These and various other
features and Y§UxAcHpds of assemphag tsrceash stope Huo asad-disg sasempigsedtd on will be

apparent upony; i s i detail ed description and upon revi ew of
t he associ at glgﬁgégdvﬂ@%élgﬁ@n Llalet#lggeh{sa%rn?%tl?%&n of the Drawings FIG 1 is a plan
view of a disc dri vks awhsthallenged ramain apé a atebpersista forangacseecd inictdsh
preferred enbodi nents .of .the present .invention. FIG 2 is an el evational

vi ew of the cﬁt%%w%n&?sc e type 4pplicatigng.s 5 plan view of a top pole piece
of the disc drive of FIG 1. #165332vl 3 FIG 4 is a perspective view of
an overnol ded crash stop of the disc drive of FIG 1. FIG 5 is a

prospé@ti ve view of a top porti Sunmohaxy ofcghe &nwmitionnot or of the disc drive

of FIG 1. 5 Detai]ed scri ption_.Ref.erri now to the drawings, FIG 1
brovides & top. pl e FPERARE ‘BULPEETH APLosguet Tl SR EaEF R U B AUE] udes
rigid base degfanlftatortassembiPRPHeALESdathide 18 alrOd/ wAKEIcad Bf 2 AR dist
partial cutaway) to forma sealed housing for the 10 device. A spindle

not or 106 r ot éieesis disalosese r Therapparghistindudnstaspode picerjwithiaseash 3@ ragumdingonst ant
hi gh speed. A _rotar tu 41 u r nunrber . d ransduci n
noats 135" ar iePh R A NBR1Cd oS BB A R B AR LRI b G805 91 1Y)

adj acept the ﬁbﬁﬁtﬁlg@%ﬁuﬁhm@@wﬁ&aaﬂ&@sﬂ $opf Dichidedla tdismisaithagmel i cation of
current to a coil 114 of a voice coil notor (VCM 116. The voice coil notor

116 15 i ncl udfsmad by temretensian pegion; ¢ hotiora speiondopiaradipmaindedy pair of
overnol ded cr S&HOE bPRR 0%%1%‘1olded crash stop during a process of molding the overmolded

crash stop to the pole piece.

The main body portion conforms to the crash stop mounting aperture
20 thereby precluding motion of the overmolded crash stop in a lateral direction,
relative to the pole piece, while the top retention portion and the bottom retention
portion constrain the overmolded crash stop in the vertical direction, relative to the
pole piece.
These and various other features and advantages that characterize the
25 claimed invention will be apparent upon reading the following detailed description

and upon review of the associated drawings.

Brief Description of the Drawings
FIG. 1 is a plan view of a disc drive constructed and operated in accordance
30 with preferred embodiments of the present invention.
FIG. 2 is an elevational view of the disc drive of FIG. 1.

FIG. 3 is a plan view of a top pole piece of the disc drive of FIG. 1.

#165332v1



During data transfer operations with a host device (not shown), the
actuator -110 noves the heads 112 to concentric data tracks (one represented
at 124) on the surfaces of the discs 108 to wite data to and read data
fromthe discs 108. Wen 20 the disc drive 100 is deactivated, the actuator
110 noves the heads 112 to texturized | adding zones 126; the actuator 110
is then confined by latching a toggle latch 128. Command and control

el ectronics for tHeEGI49ea@eispectilOOienr ef 4w onetrtleldedcrash stop of €@ discrdriviet boar d
assenbly (PCB)_ mounted to the underside of the base deck 102. Typically,

t he mechani ca‘Pflﬂgrtli on of the disc drive 100 is referred to as a 25 head

di sc assenbly 130. ]! i g 3 i ol ircuit
board assenbly 132F I-g}fltsg%:ﬁg(rﬁs? %Jat 3%38@%@?@”%@{ %:‘ark{dﬁée %lll?%b%% ?6%1%100. Al so
shown i s a gadikedrive3df KGpr essed between the top cover 104 and the basedeck
102. The gasket 134 in conjunction with the top cover 104 and a basedeck
102 prévides a hernetically 30 sealed environnent for operation of the head
di sc assenbly 130. As shown by Fl @etsited DésclipioRC! € Pi ece 120 provides a
pair of crash stop contai nment apertures 136 and a pair of attachnent
apertures 138. | n Referrafgarovetdh thertimoiingsnF]G.t lhgrovidps ptdpeplmi wiew df201iscs

positioned in,a cayvi of a nol.d an he #165332v 4 qver nol ded crash
stops 122 ar edl_?ﬁﬂ ﬁ)ﬁd%‘? dchag_c‘f’é’.e_lgg} lﬁgﬁeﬁﬁlrﬁl(ﬁg‘a%%ﬁéﬁl%’&%ﬁpﬁageéct ly onto
the top pol e RitRGQop-Efer 164 (sBBivh it YarkiBOOHAIB RS form Lsedlel HoRHg &1dhe

mai nt ai ned, those inprovenents include: inproved positional accuracy of
each dPash stdgyicer e spindle majort H$ rotatespoivenhsr ef mapetic dateatiorage digses t08at ar e

securely affixed 5 to.t.he tao ol iece 120- consi sten f, output from
The ol di ng. phiaceess Rl st BFofehedison (o EROTLRhFRGY: 3 el bl y

process. Fl G transghég heads @l 2 (AlsrefGeans dbreirtis reddriveife Resaa® MM Eelcads t he top
pol e piece 120. The retention channel 140 is formed froma top retention

portion 142; hlZradiscerddle gesstlio§n Theactypgr 41 Histretstadthroagh pppliqetier Pbn 146. I n
a preferred 1 dj | O §It i 1 : t,he crash
stop nmounti ngguargegﬁ)ouérge@[l]yé{&%g‘for{% (&ﬂq@ %rpgéfr@g??i C elgg é?ga r?t[t)@ilolﬁ of the
over mpbded crmghudss o pbizort Elsakitk @ tépopdlbpicto p2paida paiecfovkefoldedi | e t he
top retention paortion 142 and a bottomretention portion 146 restrict
vertical noti &AS§oRNE20over nol ded crash stops 122 relative to the top pol e
pi ece 120. Additi opal: [ 1 crash
stop 122 confines Pﬁ%ﬁ%g%t%grﬁn%}?} (%F%ghg)?% Wg%oaﬁggg%ﬁn%@oﬁ(g%ﬁ ’ttﬁ% %&gér}grscri bed
boundari es t oliGumobestthe hemigd 12fo bmmenttit Aaartradks@ng Oéprekeniedgt OPBromttheon of

the disc drive 100, f Fl . FEl 5 shows voj ce coj.l n 148
secured to th@‘rg’aﬁﬁs %r(éﬁ%dﬁf’gk@lt)?é’@“ﬁ%taéﬂja gw%@gﬁp%th%gs%& ed crash
st ops 2422 of HGdARIVRADDiOdeatdPat&, tﬁé’&tﬁé&%rgQO%Qo\fé@'tﬂe HElP1 12186, (of FIG 1

). Follow ng the overnol ded process, in h each of the overnol ded crash
stops 122 ar etextirited landing| zaves 126; theactuatorddp és thiew cenfir@d bytldtehingiadeggioi |

magnet |48 is c.ed.to the top po iece 120. Wth the top partjon 118
of “the voi ce. 1M [ ocsrimint wBpBRl frisRis S qfkitpv Ao adhrbd 8 Lhe
voi ce coil 1ok Bfintkd RircHPBbdril AEBMbHOPIR) m&AIntdd @ tREtntRidde ShassRmetly 110 is
attai ned by controlllnlg the current provided to the coil 114, (of FIG 1 ).

However, in si®kafynieallynihemaechpricelportian ofshpdise ddve H0Q saefenpd tojasa at t enpt s

. actuator assenbly 110 into the spindle notor
dqlg)cla%se%‘ibl&pgo.

to dri2\$e t he H?a%
106, Of attenpts rive € head 112 beyond the outer dianmeter of the
di sc 108, the over maiggtocHigsl) skéwoip thelsl id 4 prited diecuiiioaahaseémblye 3act uat or

assenbly 110 by 30 hal ting pr o&{ ess of the coil 114 upon,  engagenment of the
coi | 114 wit hatchpdfo the basedeck Ei2rafdheidige diives Hls Hlse shown isjagagktdptiance with

pref ert od_enboghBRiled nefikRYR WBLORE 16435 (R BRI 31 2Pnd Gkl PaTR! ded 1

pl ace to a top pole piece (such as crash sto
cont ai nment apetjtnation (wticthe &p ¢o36) 1 Gcadmixdedeek 100 prowdasndiedacticatlgsh st op.

A retention channel (such 140).is formed in the qv | ded crash stop
duri nglat he mFﬁ?%%&B’&‘@S’%&gﬂoﬁ% lqné’tfé]?‘ﬁli“@ﬂ dbs(graﬁegﬂﬁxié h as 142), a main
body portion (suchaashd#fbyand. B tholoh PN HEQRMI0GRoRRES 4 Pfir 6544sh Asp 146)
define the boundaries of t%e 5 retention channel. The nain body portion of
t he over nol dedordaianigntapsguresifoand a pair phattashmeht apegpresdddit Imgprefesredur e and
restricts novenent. of , t.he overnol d crash.stop in a |ateral, direction,
While the topEREpREnL ISR EElTRect 1205 ARl o Bt asbBat & enc o
portion restrict notion of the overnolded crash stop in the vertical
direction. 10 It is to be understood that even though nunerous

characteri sti 8¥533d advant ages of various enmbodi ments of the present

i nvention have been set forth in the foregoing description, together with
details of the structure and function of various enbodi nents of the

N . o o



#165332v1 6 Wiat is clained is: 1. An apparatus conprising: a pole piece
wi-th a crash stop nounting aperture; and 5 an overnol ded crash stop

comuni cating with the crash stop nounting aperture, wherein the overnol ded
crash stop conprises a retention channel accomodating the pole piece. 2.
The apparatus of claim1, in which the od#ernol ded crash stop 10 further
conprises a top retention portion; a main body portion and a bottom
retention porévepmoldatd eragh stoph €22l ndidetlyinpdace] By wenholding drashiskpsd2ash st op
nounting aperture. 3. The apparatus_of cl %i m 2, in which the ROlg pi ece
further suppotifestly onto the anpolepiese AL relidl iy JaproyepntsaisAtiengd apert ure. 4.

The appar at us ] ad : H]EH{' i r t he pole
pi ece, wherei rr?gi;nlgéeiﬁiﬁiéfﬂgg%}%%%%}mﬁ%ﬁgt e drbrglghﬂg?@eg 3%%%&? g@ C’? ﬁg%%a}:ﬁ

conj uncti on wrash stbg rélaseciedke foprpolapiecd 129; coish stops trat argGedurelFlafixa@dpar at us
of claim4, furiher conprisj an.act uat.or assenb S orting a read/wite
head, fhe act{?ébﬁppdﬂog%&ﬁ??i%FMWW&@H@%&%@H{%WO% B’Eﬂ’f&%é’i‘ﬁd’the voi ce
coi | motor. 2%4feced HEnAPRAMiRNneH el RiMbly pfdtkdsher conprising a spindle

not or supporting a nmagnetic data storage disc, the spindle notor attached
to the basedeck, tRES.rAeshdvaniretentiveachaonehidf which agcommaédatésshertopreid ¢

storage disc. .7. TIhe parat.us .of claim 6, further conprj.sing.a ) _cover
30" conmuni cai Pifte 1t rHRTEeRLebeeRel 3R fimad folte inPoerabSLRdon 13ReSaaov1
8. A disc driyg; poftiddl 44 lal Y¥ktBh ©ichfsh poltisands agsepRietieiand a head
di sc assenbly attached to the printed circuit board assenbly, the head disc

assemdly conpembedigent the mais dady Rortian J4# eopfompetothe hrash slopstPusting nount i ng

Top communi AT TS FAE 3F AR hal ARRIGS e Petp B R IRIE .~

overnol ded cr axhresdtiap td theaoppsle pate 420,816 the opclersntieh patieampdad ang t he
pole piece. 9. The disc drive of claim8, in which the overnol ded crash

stop further b reienfion pogipny ktbarstriehveginal meron af Hgiovererlgeherth $ppsand a
Dot om 1o £ o EESRESS b AL T2 PRgBRGRa e Ak By e o
pi ece 16ur t her 14®6fdack etash stop 122 confines the motion of the actuator assembly 110
within prescribed boundaries to inhibit damage of head 112 or disc 108 during
operation of the disc drive 100, (of FIG. 1).
FIG. 5 shows a voice coil magnet 148 secured to the top pole piece 120 and
adjacent each of the overmolded crash stops 122 of the top portion 118 of the voice
20 coil motor 116, (of FIG. 1). Following the overmolded process, in which each of
the overmolded crash stops 122 are molded in place to the top pole piece 120, the
voice coil magnet 148 is secured to the top pole piece 120.
With the top portion 118 of the voice coil motor 116 secured in place
adjacent the coil 114 of the voice coil motor 116, positional control of the actuator
25 assembly 110 is attained by controlling the current provided to the coil 114, (of
FIG. 1). However, in situations where the current supplied to the coil 114 attempts
to drive the head 112 of the actuator assembly 110 into the spindle motor 106, or
attempts to drive the head 112 beyond the outer diameter of the disc 108, the
overmolded crash stops 122 limit the motion of the actuator assembly 110 by
30 halting progress of the coil 114 upon engagement of the coil 114 with either of the
overmolded crash stops 122.

In accordance with preferred embodiments, an overmolded crash stop (such

as 122) is molded in place to a top pole piece (such as 120). A crash stop

#165332v1



a magnet adj acent the crash stop nounting aperture. 20 11. The disc drive
of claim-8, in which the pole piece in conjunction with the basedeck forma
voice coil motor. 12. The disc drive of claim1l, in which the head disc
assenbly further 25 conprising an actuator assenbly supporting a read/wite
head, the actuator assenbly attached to tthe basedeck and adjacent the voice
coil notor. 13. The disc drive of claim 12, in which the head disc assenbly
further conpr¢aitdigmantpenaredsuvhtad 36 4rpominodates thrayerholdedlatish sbpr Age di sc,
the spindle 30 notor attached to the basedeck, the read/wite, head

conmuni cat i ngreintian chamsh@het 1149 &y legaedjindhe oyermotdederash sgppiduring the s
drive conpri singi: uat . f J LGl tion of
t he actuator. }n@gii%g.aﬁ?ﬁés%d?‘s@f)églé@e O\hclz lg{grgnc}{lr%a@%’ %P@ %%pkg%ﬁ%ogﬁg or
restricting timel4#)anda bottorh hetemidnsirtion Gactpas BioG) defize thebeumplasiesofitheh a
crash stop nounting erture; an n overnpl ded crash stop conmupi cating
with tRe craskieigp chi Ry %@@%PEVBP“WHQE&?P‘FH@&%%F%‘F &08 CERIAERS s op
conprises a I RlE0kl sl nfRANAE o OMDLHAM AP ENRLFGRoIdR  The di sc
drive of claim15, 1In i ch the overnol ded crash stop further conprises a

t op retenti oncpsh $topm a ktereli direbidoly wivletthotwpaetdntiorbpirtiomin etngmctiomwthr t i on,

17 The di sc. BEROOBeBRGYHPHHOR AT FEHOPAG a6 BN BEL RO EFRI Borpr | < ng

a magnet adj aggfitalldiectyer nol ded crash stop. 20 18. The disc drive of claim
17, further conprising a basedeck secured to the pole piece, wherein the

pol e glece in conj Ungta keungerstoodtibatisaerethough fiemenons cliracteresdics andbt or . 19.
The disc drive,of claim18. in ich t act uator assenbly su rts 25 a
Foadiwr i te hesdrnae St PR ineRs it Bl A o RS BetRh Riin

adj acent the H@ifﬁl%F@iﬂ'g'deé@ipﬁbn, t8fbthk vt & IsBfitNEstRfctzt ahdTubBtiord &f t her
conprising a spindle notor ;fg&gorti ng a magneti c data storage disc, the

spi ndl e not or vaiauaehbadiment Oiryasteate 8its detpided: degerintiontieillvetigtive only,
communi cat | ngal){g éhQngeQengg Eltahg ins&e?a[iﬁggpegfaﬁ§ in ﬁljagér"g %%gt%'ucture and
15 arrangements of parts, within the principles of the present invention to the full
extent indicated by the broad general meaning of the terms in which the appended
claims are expressed without departing from the spirit and scope of the present

invention.
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JALLAN L Alu . Ala. A LALLALLA, (2@ AV wy @
| wr mhc” Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca] caUl c<a]caJca]cRalr ZYW+M
TaclnH'} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cal6)
PSS ((*(***>*>+~+,,,t,,r-u-*..////90@0Y1182}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] cajnda} sajldmedad: ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca! 82B222233334V44555Q65556777738| 888~999: m w. } xsnid_nid_Z]]ca]ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] cal ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca (?@F, s19%Z&' @} §L gﬁj /Z%O/(Z&I -@10%& ()- &

10%Z& () - & 109&Z& () Z] dEt 1 /Z&' R ()-fF10%Z& ()-109%Z& ()-sm

10%Z& () - SlO%Z&' ()apowmcemma@;h stopl O8matifg apeti0p&Z &hd ) - L$10%Z& () -~ $10%Z&

"109 ?"

(1232 1092& 8 ‘9. 1o%&WW###&W&&“@)CO%W%)W17h1‘6@/£‘é§5‘% SLop PPRENE Y -y y
@Y:/ 10ZmO% () - 10% {erhidd %re(a thefovbQ@aéd casﬁlgw odrhpdiess 1o¥nddr 107 1

ZdE:/ 10Z 109%& ()-Y109%&' ()- TO0%&' ()-109%& ()- yGLOY& ( 9%& ()-ZYdE:/
10Z' 10%&' () - & ! 10%&' () - slshpeligdceymingdating the pole piece.
2. The apparatus of claim 1, in which the overmolded crash stop
10 further comprises a top retention portion; a main body portion and a bottom

retention portion, wherein the main body portion conforms to the crash stop

mounting aperture.

3. The apparatus of claim 2, in which the pole piece further supports a
15 magnet adjacent the crash stop mounting aperture.
4. The apparatus of claim 3, further comprising a basedeck secured to

the pole piece, wherein the pole piece with the magnet supported thereon in
conjunction with the basedeck form a voice coil motor.
20
5. The apparatus of claim 4, further comprising an actuator assembly
supporting a read/write head, the actuator assembly attached to the basedeck and

adjacent the voice coil motor.
25 6. The apparatus of claim 5, further comprising a spindle motor
supporting a magnetic data storage disc, the spindle motor attached to the

basedeck, the read/write head communicating with the magnetic storage disc.

7. The apparatus of claim 6, further comprising a top cover

30 communicating with the basedeck forming a head disc assembly.
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109%. ()-9! 10%& ()- S10%& ()- W+MIE: / 10Z3 10%& ()-/ 10%& () -
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1098 ()-s109%& () - mHz[ 9YNC 7

107! T #10%& () - & #10%& () - ! hl & #100& ()-1Kf " 109" & () -1 <f" 109 ()-

()-"}"SH= 10Z! 10 80 A disc drive comprising
10@510%& ()-! 7" 10%& () -4/ " 10%&’ é)) P Y/ "109& ()- i #10%&' () i\ } [ <SHe

10Z! | z#109%&' () - ! <I amm cyrguit boay
109%&' () - s109%& () - A
I TI " #109%& ()-m Y1 "

end 1 " 109% | & (

"109%&

B o éﬁ{ ?ﬁe(ﬁfﬁt%& o Cﬁ@‘?@%ﬁb&%ﬁ&&&- (v

1113- @109 ()-!. @#10B’&d(@1scafhﬁbrﬂ1ﬂyl:61®ﬂlﬁ9{ & ()-! 9Z10%& ()-!cl *#10%& () -
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f 109& P) -
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15

20

25

30

a pole piece with a crash stop mounting aperture, the pole piece
attached to the basedeck; and

an overmolded crash stop communicating with the crash stop
mounting aperture, wherein the overmolded crash stop
comprises a retention channel accommodating the pole

piece.

9. The disc drive of claim 8, in which the overmolded crash stop
further comprises a top retention portion, a main body portion and a bottom
retention portion, wherein the main body portion fills the crash stop mounting

aperture.

10.  The disc drive of claim 8, in which the pole piece further comprises

a magnet adjacent the crash stop mounting aperture.

11.  The disc drive of claim 8, in which the pole piece in conjunction

with the basedeck form a voice coil motor.

12.  The disc drive of claim 11, in which the head disc assembly further
comprising an actuator assembly supporting a read/write head, the actuator

assembly attached to the basedeck and adjacent the voice coil motor.

13. The disc drive of claim 12, in which the head disc assembly further
comprising a spindle motor supporting a magnetic data storage disc, the spindle
motor attached to the basedeck, the read/write head communicating with the

magnetic storage disc.
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16.  The disc drive of claim 15, in which the overmolded crash stop
further comprises a top retention portion, a main body portion and a bottom
retention portion, wherein the main body portion fills the crash stop mounting

15 aperture.

17.  The disc drive of claim 16, in which the pole piece further

comprising a magnet adjacent the overmolded crash stop.

20 18.  The disc drive of claim 17, further comprising a basedeck secured
to the pole piece, wherein the pole piece in conjunction with the basedeck form a

voice coil motor.

19.  The disc drive of claim 18, in which the actuator assembly supports
25 a read/write head, the actuator assembly attached to the basedeck and adjacent the

voice coil motor.
20. The disc drive of claim 19, further comprising a spindle motor

supporting a magnetic data storage disc, the spindle motor attached to the

30 basedeck, the read/write head communicating with the magnetic storage disc.
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