5 OCTOBER 2006 1 OVERMOLDED CRASH STOP FOR A DI SC DRI VE Fi ﬂjd ?f dt he I

I nvention The clained invention relates generally to the fie 0 igita
data storage systens, and nore particularly but not by vﬁfﬁoqqlﬁﬁof"gti on,
to an overnolded crash stop for a data storage device. 5 Background Disc
drives are used for data storage in nodem el ectronic products ranging from
digital caneras to conputers and network systems. Odinarily, a disc drive
i ncl udes a nmechani cal portion, or head disc assenbly, and electronics in
the form 10 of a printed ci r cOMERMANDEPIERASH 6O ed to an outer surface
of the head disc assenbly. The pFORAMDISCDRIVEboard assenbly controls
functions of the head disc assenbly and provides a comrunication interface
between the disc drive and a host being serviced by the disc drive.
Typically, the head-disc assenbly has a disc with a recording surface 15
rotated at a constant speed by adﬁgimtﬁ meglrt-oﬁssenbl y and an actuat or
assenbly positionably controlle y a cfose 'Ioop servo system The
actuator assenbl y Theugpmed snvantieaxtians geaefatindo thedteldwi dighaldiataastdragand reads

data fromthe recordi,n surface. The disc drjive nmarket continues to place
pressure on tsﬁge?’ﬁﬁgt"?‘ife%‘?‘cg]iaEX bubgpt By Wayoflinpitationclograreeldedi t v at a
| over cost DRrasHREPIVE £ datBs@RRe dedices of data throughput between the disc
drive and the host and inproved reliability. Crash stops have an inportant
role t play in nmodemreliable disc drive assenblies. They not only

provi de a boundary w thin, which thﬁ\&a tuat or assenmbly operates, but also
protect the read/wite head from da BEOMR%hi biting interaction

Disc drives are used for data storage in modern electronic products ranging

from digital cameras to computers and network systems. Ordinarily, a disc drive
includes a mechanical portion, or head disc assembly, and electronics in the form

10 of a printed circuit board assembly mounted to an outer surface of the head disc
assembly. The printed circuit board assembly controls functions of the head disc
assembly and provides a communication interface between the disc drive and a
host being serviced by the disc drive.

Typically, the head-disc assembly has a disc with a recording surface

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



25 between the read/wite head and conponents near the inner dianmeter of
the disc, and by preventing the read/wite head from extendi ng beyond the
outer diameter of the disc. Prior art crash stops have t?ﬂ“c’%ﬂaq‘? &n nade
from nol ded rubber or polynmer and have gener ally been inserted into either
t he basedeck or a pole piece 5 OCTOBER 2006 2 of the voice coil notor.
Difficulties surrounding the use of crash stops include: msalignnent of
crash stops rdlthg veiee ¢al moiont Dildichibics suronwdingith¢ vebgifegasbistapaénadudesh st ops

during disc V€ ions.follow ng msalignoment duri t he assenbly
process; i ncg{nng%ﬁg%n%g%ggf CnrgSEh 1R Srrrgfr%yv%g) ‘Pﬂ‘é‘%{{’,ggg% oy Sl?&i‘?ﬁ ﬂtgth’f’ grash
reliability issgsediin®dzosgtivy opahtiaRFoRdwiag HEsdgnfent iy (BS hssetBRs 1 Nt O
head di sc assenblies, and Iljimtations on the rigidity of materials used.
As such, chalRresf§EdnqoBRaicACaiRPlaremsabOjBe siash soppleadifp lordintilitsisiuescr ash
stops dor uSeolil fedbadlb! ASeh¥Rf APBLLFAbhORTR, heh RUMRIML fie | nventi on
I n accordance W preterred enbodl HENt s, - an apparat us restieting notion
of an act uat dimiés®esrbh thetripigityeof msterislamsgie 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's S&ﬁércg f"élg%’fﬂ’mélﬁ’ Hirkd PRSC ety E0s AmBOYpMERRLFRS AL | ng

with the cra g X . The overnol ded crash stop
Shbpe fGHusd 7 8RY Hl}lb@%g?ﬁ@;ﬂk’é{}gns.

i ncludes a retention channe a top retention portion, a bottom
retention portion and a main body portion of the overnolded crash stop
during, a process of nolding the,overnolded crash stop to the pol e piece.
The n& n body portion conforms §‘HHFW§YBE§?#"§F%°%MH ng aperture 20

thereby precl udi ngn BRot@RcOWithhRerBted ERbsIBMeRE At apphfus BstActi AbGdn |
direction, relative to the pole piece, while the tog@retentl on portion and

the bot t om r &f amegteaior geemblyrio peeide damaghie wieed/mitelbchdarashsestfaplison t he
vertical dir QAL %ndisc'i(?sleg.t THE aISpOara'{the includes a pole piece with a crash stop mounting

aperture and an overmolded crash stop communicating with the crash stop
15 mounting aperture. The overmolded crash stop includes a retention channel
formed by a top retention portion, a bottom retention portion and a main body
portion of the overmolded 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 1s 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.



pol e piece. These and various other features and advantages that
characterize the 25 clained invention will be apparent upqgn reading the
foll owi ng detail ed description and upon3revi ew of the asé@cﬁTﬁBé?ﬁzg?%wi ngs.
Brief Description of the Drawings FIG 17is a plan view of a disc drive
constructed and operated in accordance 30 with preferred enbodi nents of
the present invention. FIG 2 is an elevational view of the disc drive of
FIG 1. FIG 3 is HGp#ana pérenective miewoy apoivermildeskcrash stopofiihe disddrive of FI G
1. 5 OCTOBER Qﬁ)é 13 FIG 4 is a perspective view of an overnol ded crash
stop of the disc drive of FIG 1. FIG 5is a prospective view of a top

portion of a voi CEFIGOS lis aProdpecie Viae oft 18 pBition®f @fvofck Coil Inoter dhai | ed
Description Referring nowto the drawings, FIG 1 provides a top plan view

of a disc ddisgerivg®f Fiel -di sc drive 100 includes a rigid base deck 102,
mhichd§ooperates with a top cover 104 (shown in partial cutaway) to forma
seal ed housing for the 10 device. A spindle notor 106 rotates a nunber of

magneti c data storage discs 108 Detailed ®esémiptiothi gh speed. A rotary
actuator 110 supports a nunber of data _transducing heads 112 (al so
referred to herei REEZTIRGAAWV P theglrpwigs FIOp I grovidesddop plepyvigraphe €1E t he

di scs 108. T*aﬁv@,qwa’mgWl&@ﬁ&d@%ﬁ@%&ﬁé@%& @&th&%{n{%ﬁg%@rﬂ@%fent to a

coil 114 of a voice coil notor (V he vol ce col 15
i ncl udes a t opthpotopicorerll08 (stiow ia padl pathwap)i te dernd 2 Seadatthausipgifor the

. . . , h
g\é\?ir c l ((jﬁgt gl%\?}ag) thgﬁéle;rggt&éﬁé Irort]zg']tesfj 8 %11?m errao Srr];aegglet?éj (?artz? gt‘o?a%% d\llgcg r1108a ost

at a constant high speed. A rotary actuator 110 supports a number of data
transducing heads 112 (also referred to herein as read/write heads 112 or heads
112) adjacent the discs 108. The actuator 110 is rotated through application of
current to a coil 114 of a voice coil motor (VCM) 116. The voice coil motor 116
15 includes a top portion 118 with a top pole piece 120 and a pair of overmolded
crash stops 122.
During data transfer operations with a host device (not shown), the actuator
110 moves the heads 112 to concentric data tracks (one represented at 124) on the
surfaces of the discs 108 to write data to and read data from the discs 108. When
20 the disc drive 100 is deactivated, the actuator 110 moves the heads 112 to
texturized landing zones 126; the actuator 110 is then confined by latching a toggle
latch 128. Command and control electronics for the disc drive 100 are provided on
a printed circuit board assembly (PCB) mounted to the underside of the base deck
102. Typically, the mechanical portion of the disc drive 100 is referred to as a
25 head disc assembly 130.
Turning to Fig. 2, shown therein is a printed circuit board assembly 132
attached to the basedeck 102 of the disc drive 100. Also shown is a gasket 134
compressed between the top cover 104 and the basedeck 102. The gasket 134 in
conjunction with the top cover 104 and a basedeck 102 provides a hermetically
30 sealed environment for operation of the head disc assembly 130.
As shown by FIG. 3, the top pole piece 120 provides a pair of crash stop
containment apertures 136 and a pair of attachment apertures 138. In a preferred

embodiment, the top pole piece 120 is positioned in a cavity of a mold and the



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 re data fromthe
di scs 108. When 20 the disc drive 100 ig deactivated, thg%&:@?ﬂ{&mﬁlo
noves the heads 112 to texturized | andi né zones 126; the actuator 110 is
then confined by latching a toggle |atch 128. Command and contr ol

el ectronics for the disc drive 100 are provided on a printed circuit board
assenbl y ( PCRyvermeidederastostoprel 22rdemsidéd inplache By aserniddikg caBl stopy p22al | y,

t he nmechani caj. rti.on of the dis rive .100.is referred to as a, 25 head
di sc assenbl 31 lrfg%.'g §rﬂFﬁ 18 PP %’ qf?céa’.clzgi reglﬁ%\%l/??' %@Pé?‘éfinﬁerﬁtssarﬁa&?lpﬁ(f%j circuit

board assenblyaiddided ahbgGhgiotethentiandlase deplovedpodiionddacdliras dtehote 100.
Al so shown is a gasket 134 conpressed between the top cover 104 and the
basedeck 102.Crashastapatskaitve fatheitap pelspices dorashi topsithd argsscesiedfizedt and a

of the head d) ok BREaIR 138, @ iey iR i BB ecPand oS 120

provi des a paeduced manes hintstveptiorcmithaassembly @mpesss.ures 136 and a pair of

attachnment apertur 38. In a preferred enbodinment, the top pole piece
120 is positi onedFﬁél' %S}&fﬁ\'ﬁ"tﬂ‘?t 10g channgl ]a‘ﬁ)dg"‘t?’ ACRTERERS Dedep pale

over nol ded cr 560 i ' Bl d cry3sh stops
R e e e s R

at t ai ned and mambedyapartdn 14haska borpmovesention poitivgl de In appefavet! posi ti onal
accurgcy of each. cr sto relative to the top pol iece 120; crash
stopsﬁf hat aFgl%gglﬂfp_gﬁ@e Iéll"“fnlpré?éiéi pgﬁfo(? ]t4ﬁé:°f’£ﬂ5mﬁ6(f g‘eﬁfaégé%fib?u“é‘aﬁsi stency of
out put from Lp&auFel8s,nef PIR SIS restitd laté@Pmea6n BRIME By erlntBi@IMERh @psi N t he
assenbly process. FIG 4 shows a retention channel 140, whi ch accommobdat es

the top pol e [2pradetverothe tpp@oledtienstli2Bnwhittathaédp resmtios ppaomdd2fandm a t op
et ent o0, PObASH o FirthogPl DPRRLSPRLAL S 0 ASHHETL G A
conforns to tiberaatagho steapp poketi¢cdd20. Additionally, the bottom retention portion
15 146 of each crash 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



aperture 138, (of FIG 3), to restrict lateral notion of the overnol ded
crash stops 122 relative to the top pole piece 120, mhlle the top
retention portion 142 and a bottomreteption portion 146 SOEIBER 2% t i ca
notion of the overnol ded crash stops 122 relative to the top pol e piece
120. Additionally, the bottomretention portion 15 146 of each crash stop
122 confines the notion of the actuator assenbly 110 w thin prescribed
boundari es t contaiimént apertrag éuoh ah &3 atdammpdatésibe 208 Ehidddgashopegr: 2k i on of

t he disc driv

f E 148
secured to thee{]g’md’(Onel ?gégséégfﬁg%mﬁgdfgk‘ﬁm“Bg ﬁES?“?ﬂgggaB?%nged

crash stops erﬁaldﬁhfg ptrdi‘&si OR t{Pfetdn@bn i;&;ﬁloﬂf(sdch%s MaRY; @ madf) b6& porfiBh Qucd 16, (of
FIG 1). Follow ng the overnol ded process, in which each of the overnol ded

crash stops J?Qé“é)r@ oo FCFﬁ“ﬁP&@@ﬂP@ (usk a@d@b@ﬁl@%‘ﬂ@@@"ﬂws aftfee  voi ce
coi | npgnet ]réigntﬁ&l ﬁh’éleq"h& %%rbﬁo&g&ﬁ)r@&l &t tﬂ}i %9@111{'0%9 d cvgsthrgtt hceon sPOr tion

118 of t he vol ce co not or ace ac ent e Qi 114 of

t he voice conbtmmmmmsmﬁﬁnomﬁﬁ@hmemmhaﬁmﬁknﬂhs@bv&h@ﬁ@@ﬂuﬁﬁ@ﬁnma&iasseﬁbly
110 is attained bY controllln the current provided to the coi|l 114, (of
FIG 1). Howsiash stoapn&ilateiat ﬂ%??é‘oﬂh‘éliﬂée tha dORIGHNEAR PETHONIN SANERFORSVIED] | 114

attenpts to gl htRnt Fé?enlf'l%ﬂgo;tl]ﬂ% Birit hﬁot%tﬁQBﬁ egﬁl%%tl Yashk %g)ptlﬁh% the

spindle notor 106, or attenpts to rlve t beyon e outer

di aneter of tvhdicdi &declioB, the overnolded crash stops 122 limt the notion
of thg actuator assenb 1 by, 30 haltln progress of the coil 1 14 upon

e ngag@me nt of t heiclé it {)%‘i’lfil t?% tglatteﬁ'SP ﬂlﬂ“ HBm%ER}‘é chypeledstics 488 st ops 122.

| n accor dancedWinkdyeP bEY81du8 dmBBAH FEIT Fo p@&n@ﬁﬁ%ﬂ@érﬁﬁﬂe%% L1 34:8Pin( such

as 122) is nolded 1n place to a top pole piece (such as 120). A crash stop

5 OCTOBER 2008 fogemstdgiserinsion, getheruwich (efaidhofabe &@&)tura@o@ fiunstian e6 t he
over ol 4 Ll 3t 5 SR LSRR R o
(such as 142hnd ehdigedmbp By maaéE tri &H’ﬂm(,%b{feblally in matters of structure 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.



as 144) and a bottomretention portion (such as 146) define the boundaries
of the 5 retention channel. The main body portion of the qvernolded crash
stop confornms to the crash stop nounting aperture and r eStYGTABER 0% nent

of the overnolded crash stop in a lateral direction, while the top
retention portion in conjunction with the bottomretention portion
restrict notion of the overnol ded crash stop in the vertical direction. 10
It is to be uWbearistlebdedisat even though nunerous characteristics and

advant ages of various enbodi ments of the present invention have been set
forth in the foregoing description, together with details of the structure
and functi on jof wa{ﬁguﬁu@ﬂQQQhﬂaﬂgs of the invention, this detail ed
description is illustrative only, and changes nmay be made in detail,
especially in matters &Poddpiges Witk agrsh s3Opanountigeapertwegidparts, within the
principles of the present i 1,0 e |l . ent . i ndi cat ed t he
broadfgeneral meani ng % ?ﬁgxﬁg%ﬁsaﬁﬁpﬁglcﬁgﬁﬂgmggéé%dggh %Fa?' 34&
expressed without depamidungng apertirbewkdrtinithe anenfldudecradh dthecHnpseit
invention. 5 OCTOBER 2006 .6 Wat is clainmed is: 1. An apparatus
conprising: a pole pi edgeRiianrhanpgl ageprapegating tht PlgPEpRrture; and 5 an
over nol ded crash stop comrunicating with the crash stop nounting aperture,
wherein the overnol ded crash stop conprises a retention channel
accommmodat i ng. t he Tihel apppiagseof 2laiiihk iapwhichtthe @krmobldedncrashi ftopdfithert he
over npl| ded crash stog.further 10 .conprises a togpretention ortion; a main

body Portion and SOBBEISM PRIEGPEYh PEBIM: ShMalihPLY POHER A8 i BEW™por ti on

confornms to the crasichliRionMhekdif thealfh bbliEporion EBEARPRY ML EdisPEop! @i M 2,
in which the pole piece further supports a nagnet
mounting aperture.

3. The apparatus of claim 2, in which the pole piece further supports a magnet
15 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 communicating

30 with the basedeck forming a head disc assembly.



15 adj acent the crash stop nounting aperture. 4. The apparatus of claim 3,

further conprising a basedeck secured to the pole piece, in the pole
pi ece with the magnet supported thereon Ln conjunction mﬁsm(f?@wg%deck

forma voice coil motor. 20 5. The apparatus of claim4, further conprising
an actuator assenbly supporting a read/wite head, the actuator assenbly
attached to the basedeck and adjacent the voice coil notor. 25 6. The
appar at us of &l ai m giscdfive R@PPEBAKri si ng a spi ndl e notor supporting a

magneti c data storage .ﬁﬁ’ in r.attached to the basedeck, the
read/ wite head connun?fa f%%aﬁfﬁﬁx?ﬂ%%%%g@gt?%lstorage disc. 7. The

apparatus of claim 6, faldabieiscaesepibilpanghad toOhepPined GRIMBBAGalidibly30 W th
t he basedeck formng a ﬂgad djsc assenbly. 5 OCTOBER 201)6 7 8. A disc
drive conprising: a prihtBgddiscasseamtlysparagasnbl y; and a head disc
assenbdy attached to the prijy.edicircuit board assenbly, the head disc
assenbly conprising: 5 a basegéc . 'a pole piece with a crash stop nounting
aperture, the pole piece atapudtitct ovitthe chatedge kiouatid; ageraverth®pdrd crash

stop comunicating wwth.the crash sto unting aperture, wherein the
over nol ded crash stop pf§eéﬁﬁﬁ?a§é@e;a§¥g§ﬁﬁpen channel accommodating the

pol e piece. 9. The disc drivg @erbREMBashi ﬁpmoﬁﬁnﬁﬂ?&tiﬂg%ﬁpltﬂ@%rz?s'haSh
stop further conprises a top retention portion, a nmain Pbody portion and a
bottom retention portisop, mkatieg naperergraiwhetsanythpopvéromwldad Icsashhstopr ash

stop 10 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

15 mounting aperture.

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

magnet adjacent the crash stop mounting aperture.

20 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

25 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

30 with the magnetic storage disc.



15 nmounting aperture. 10. The disc drive of claim8, in which the pole

pi ece further conprises a magnet adjacent the crash stop _nountin
aperture. 20 11. The disc drive of claim@8, in which the BQCJO&E@%% n
conjunction with the basedeck forma voice coil nmotor. 12. The disc drive
of claim 11, in which the head disc assenbly further conprising an
actuator assenbly supporting a read/ wite head, the actuator 25 assenbly
attached to tlde basduedkivapempdiiagent the voice coil nmotor. 13. The disc

drive of claim112, in whi he head disc assenbly further conprising a
%uanr%s m%yg{lé

spi ndl e notor supporti naél & magnes[el cd storage disc, the spindle notor

attached to the basedeakeant i re@AcHM mbgorhefaHe e@IMBNEGASrisHgy: 30 With the
magnetic storage disc. 5 OCTOBER 2006 8 14. A disc drive conprising: an
actuat or assenbly; and neans B Pieesvith @crash sipptmemtioe apereurgicandat or

Corrprifi ng: a pole piece wth & cragh SR gEBg:—]éé_)ls urg}?aqntgu{vﬁh t%gdcr§shan

over nol ded crash stop communicating wth the op°nounti ng aperture,
wherein the overnol ded stop stopomuounsiag apereie€nivhereic hdaneleraetdeamadpt i ng
the pole piece. 10 15. The disc drive of claim 14, in which the overnol ded
crash stop further conpris&8MRIEGD ar EXGRONopNGHBEY jprPmmodaling Bisapolsor ti on
and a bottom retention porlt},iiégg., wherein the main body portion fills the
crash stop nounting aperture. 15 16. The disc drive of claim 15, in which
the pol e piece further conprising a magnet adjacent the overnol ded crash

stop. 10 15. The disc drive of claim 14, 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.

15 16. The disc drive of claim 15, in which the pole piece further comprising a

magnet adjacent the overmolded crash stop.

17. The disc drive of claim 16, further comprising a basedeck secured to the
pole piece, wherein the pole piece in conjunction with the basedeck

20 form a voice coil motor.

18.  The disc drive of claim 17, in which the actuator assembly supports a
read/write head, the actuator assembly attached to the basedeck and
adjacent the voice coil motor.

25

19.  The disc drive of claim 18, 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.



17. The disc drive of claim 16, further conprising a basedeck secured to
the pole piece, wherein the pole piece in conjunction wth the basedeck

20 forma voice coil notor. 18. The di sc9dri ve of claim 17 OG"PREKZHY t he
actuat or assenbly supports a read/wite head, the actuator assenbly
attached to the basedeck and adjacent the voice coil notor. 25 19. The
disc drive of claim 18, further conprising a spindle notor supporting a
magneti c data storage disc, the spindle notor attached to the basedeck, the
read/ wite head comuni cati QJ%)WE%EE& ' Sif%age disc. 5 OCTOBER
2006 9 OVERMOLDED CRASH ST %%% stract of the

Di scl osure An apparatus restricti I ﬁ actuator assenbly to
preclude damage to a read/wite head or a disc of a disc drive, the
apparaj us includes a pole piecgpwhttdtt Eﬁaga(ﬁhp@ nounting aperture and an
overnol ded crash stop conmmunicating wmth the crash stop nounting aperture.
The over nol ded cr adshappaoypusti®stiipigi gmesomof &t @ntatarasshainel pecluded by a top

retention portion, a bottomyretention portion and a nmain._body porfion
during a pr oéiég]é‘g%ﬁ_‘o HEPYMAYE E“T‘f‘g 0(5\%&?09%‘&@1500 V§hthe§‘PB?ff‘ttué ”tcﬁlé%ﬁ&IPB}epi ece.
The mai n bodyideemilholcreM¥ey Aduhtthd pRrtGFeami af LIBIBIMEY éragh stgper t ur e,

t hereby precluding notion of the overnol ded crash stop relative to the

pol e pi ece i somMuaicatiag withteeeragnstommionatingapertors. ridteanveimopldgberastosiomnd t he
A T S T e U
portion and a main body portion during a process of molding the overmolded crash
stop to the pole piece. The main body portion conforms to the crash stop mounting
aperture, thereby precluding motion of the overmolded crash stop relative to the
pole piece in a lateral direction, while the top retention portion and the bottom

15 retention portion constrain motion of the overmolded crash stop relative to the pole

piece in the vertical direction.

20
Figure 5





