5 OCTOBER 2006 1 OVERMOLDED CRASH STOP FOR A DI SC DRIVE Field of dt he I

I nvention The clained invention relates generally to the field of digita
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 systens. Ordinarily, 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 MG hi bi t ng interaction 25
between the read/ Wisd @&ivesat Rod (GQUIRONGAESinRSderh BRIONE brodhaleliinef the
disc, and by preventing the read/wite head from extending beyorid the

out er di anet éionbiigitalramerasdo cappyersand newosk sytterps Qediearily,pi disd drjvebeen made

from ol ded §pRRE 2 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



pol yner and have generally been inserted into either the basedeck or a pole
pi ece 5 OCTOBER 2006 2 of the voice coil nmotor. Difficulties surrounding
the use of crash stops include: msaliggnent of crash sté&c ER30% to
nounting | ocations; dislodging of the crdash stops during disc drive
operations follow ng m salignment during the assenbly process;

i nconsi stency in placenent of the crash stops leading to reliability

i ssues; 5 costflthe naieherdbmefor.aBsigiebltien spurtdvaduigadbhust dfpsashrstaps redutledi sc
assenbl i es, 1im Lons..on t riaidit f materj.als .use As such,
chal | enges rggnlg?l%ﬁn%e&Eg%%rg%dStg S‘rrseP11 34 %h?'g m?t}rfrrl&%%lr‘?gf'ft ﬁ?‘ig"&g ﬁrgtﬂe Cgatg@ps f or
use in disc dtépselutinpdisaphe opéraes. folldving mBdlienaient Mg e RistRBly N
accordance with preferred enbodi nents, an apparatus restricting notion of
an actuator JEeEHbINCONsispeEInRieceasrbefche erash stensileqding ¢o rediabiliy issuedi sc of a
di sc rive i [ i d . pol ece wth a crash
st op rr%unti ngc%S p@ﬁhggsggfaaﬁgé}gwﬂ%gé% dsétaﬂgilrn :'tabsﬁesag?l (1)% aégemngr[ﬁhl ’cazi‘t\g: ng wth the
crash stop 13imipatiohs oy ttepesidity ef mdtbealovsydool ded crash stop includes a
retention channel forned by a top retention portion, a bottomretention
portion and a mai n“BSHs CB%‘?(et“igewemaﬂtﬁ@%wﬂ&srswéﬁf%ﬂramvgmé@isuwmﬁg a
process of ”chfﬁs@&&s@%&‘i‘é@ﬁﬁpégfggapﬁfcﬂﬁghétOp to the pole piece. The main
body portion confornms to the crash 'stop nounting aperture 20 thereby

precl udi ng notion of the overnolded crash stop in a lateral direction,

rel at{ve to the pole piece, while the tfﬂg{}etention portion and the bottom
retentd on portion constrain t hRAUBIRATHS nYERUMN st op in the vertical
direction, relatiyead@rddie witlpRefBir&f&nbddis s Athppafan RUSstALARY mbE@t ur es
and advant ages that characterize the 25 clainmed invention wl|™ be apparent
upon readi ng of AR agtBatpoYseTabIde Rrachide demegd totd wwad/ warelheqdom ardisei afw diéc t he
associ at ed draw rie cription of the Drawi.ngs FILG 1 is a plan
view of a di gg\o%%%\?}secl(gg?fs?}rlgg&?(ﬁi tgsnl C@S%Sr%l (28 Pigs© g&@gdr(agﬁ‘t’cséol) TEURHT
preferred enmapeiurenidandvdrineldet @8R ktobRéSMtUnAting Wekh tBe tiasiagtog! evat i onal

view of the disc drive of FIG 1. )
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.



FIG 3 is a plan view of a top pole piece of the disc drive of FIG 1. 5
OCTOBER 2006 3 FIG 4 is a perspective view of an overnol ded crash stop of
the disc drive of FIG 1. FIG 5 is a pgospective vi ew of % Rp%')?@ion of
a voice coil notor of the disc drive of "FIG 1. 5 Detailed Description
Referring now to the drawings, FIG 1 provides a top plan view of a disc
drive 100. The disc drive 100 includes a rigid base deck 102, which
cooperates with &lfof icopaspetide yishorraniavemaeldéddrashstomal/the dscidoven a

seal ed housi ng P{I@r the 10 device. A spindle notor 106 rotates a nunber of
magneti c data stordge discs 108 at a constant high speed. Arotary

actuator 110 suppa@IGss @ NpisbRictiof vidad of a tbg@fiﬁi@ﬁ@f Agoftead noker &fahs0
referred to herein as read/wite heads 112 or heads 112) adjacent the

di scs 108. THEsc4EbGof E#G1ho is rotated through application of current to a
coi l 4 of a voice coil nmotor (VCM 116. The voice coil notor 116 15
includes a top portion 118 with a top pole piece 120 and a pair of

overnol ded crash stops 122. Duri Dgtailed Deséripsdier operations with a host
device (not shown), the actuator, 110 nmoves the heads 112 to concentric
data tracks (one r@@%ﬁ?@(ﬂoﬁl‘edﬁ‘ﬁ)ﬂgérﬁ 04 prayides acer PN igie obip disgs 108 to

wite data tQrgedob eerk §idd arifd A0 bfidd PhigiabaS Wﬁgz which @§ J%l ags drive 100

is deactivated, the actuator 110 noves t heads to tex Zed | andi ng
zones 126; thethaecttopazbw 102 @shosvt ingrartad nltawey) th yorimas edaletbhausingdot the | at ch

128. nmmand .and c ntr ec nics for he di sc drive 100 ovi ded on
a prinited ci PEY}F? g‘@ﬁ%{’@“{‘ﬁ@%ﬁ R q{to(garlqgaeq%%at%ﬁeggg &F@SE 8the base

deck 102. Typi @@Hs{aY\t hffgh% dEaC b’@fﬂtsﬁ@lacﬁﬁfo} i1 90 s@fpokth & ann%Er Srdayg 100 is
referred to as a 25 head dISC assenbly 130. Turning to Fig. 2, shown

therein i s atpriduciag hepdscluit(also ferredodiendiy ag @2ad/vaite hedded 12 or héralsbasedeck
the top covel 1Rk TRa ol B Whalst R R Mg RPRGRF Bhcton with
the top covetudéd tandoid 1 baskslesike dOPmpic?VARS) B 6hahe®bice @bl ¥notor 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



30 seal ed environnment for operation of the head disc assenbly 130. As shown

by FIG 3, the top pole piece 120 provides a pair of crash sto
cont ai nment apertures 136 and a pair of gttachnent apertu?§§£¥@§pzpwia

preferred enbodinent, the top pole piecé 120 is positioned in a cavity of
a nold and the 5 OCTOBER 2006 4 overnol ded crash stops 122 are nolded in
pl ace. By overnolding crash stops 122 directly onto the top pol e piece
120, rel i abi l9veymoldes eragnsippssl 22rase molderdne dlagedBy waemading drash bope 122

i j. ot d. N ... f . t op,
erative to UBERT A RRRED S50 B PGBt FESuntl B 21 PPhea s

to the top pah&ntairedahd20mpeoRsieatsafEMd®imprived pofitiowal hbt@irdmoticich process;
and reduced manual intervention in the assenbly process. FIG 4 shows a
retention ch&MtBIstopatslativgite heder priswinse d 301 iash ppspbatare scutely affiged The

retentd on chagnel o fBieipReck A00EDLIRARY Pof QRO HIM MRl drlksd g 8 T8I N

body portion ottomretenti‘on po pretferred 10
enbodi nent, trédicadimniddytepentioroim theldssembfygrosess.0 t he crash stop mounting

aperture 138, (of 3), torestrjct teral notion of the overnol ded
crash stops 122 r‘:gj‘gf ?Qﬁé’v S prefggop 6!2)3“;5‘8{ g‘mpiw i 2poommgHrPEtherer PYp _
retention pordcenodA2hantkiion RRAIRM AL ST SR rattbf&t&,@@nr Btidhnl 1]%2; yertical
notion of the overnolded crash stops 122 relative to the top pol e piece

120. Addi ti omadih ody pretiboid4band ebetvn mtemiontpodivnlBi6146 apiefemah crash st op

122 fi t he .not i f. th t uat nbly 110 it hi ] i bed
boundit i es t STPRATETE (OkMage Gy PREIRD U5 OB IO (e SEhAIPAB U BEr at i on of

the disc drivigerk?013€,9bf FIG3), %) restidlatéraPiiondn 8f heloGemtAidd FRANIps148
secured to the top pole piece 120 and adjacent each of the overnol ded

crash stops 122raftiverie thegpp peletniens 129gwhile thadoptstention portivni ¥2mpder 116, (of
o i o pOUbA S B API AP R LA AR rldlot el SRERaAE S, JUSY T 2o

crash stops are no ace pol'e piec

coi | magnet 12Brdlaivgec tieadp poletgicetlap. paldRiophiey ehd B&itonWdidntioh @oftm porti on
118 of_the voige coil nmptor 116 secured in place adgacent the coil 114 of

t he ﬁéice cpﬂﬂ HB?EPC%ﬁb?“ﬁd@??PWﬁ&Ft@bﬁ@ﬁﬁﬂO%@?@ﬁ@a§&9ﬁ5@5b’P@E assenbl y
110 is attai QadiPyeSomkd B!)t!ldcﬁﬂeét&ﬁnﬁiﬂft{dﬁ@ta%@ﬂsméagq(ﬂztopiii:;sggog:ﬁﬂnji 14, (of

FIG 1). However, in situations ere urrent supp to the coil 114
attenpts 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



to drive the head 112 of the actuator assenbly 110 into the spindle notor
106, or attenpts to drive the head 112 beyond the outer dianeter of the
disc 108, the overnolded crash stops 122 limt the not i onl HfTABIE 2804 uat or
assenbly 110 by 30 halting progress of the coil 1 14 upon engagenent of the
coil 114 with either of the overnolded crash stops 122. In accordance with
preferred enbodi nents, an overnol ded crash stop (such as 122) is nolded in
pl ace to a tonpoireeniapaturé Such ant36) 200ommnodatessthe svogmddc@CTGBERR W6 5
cont ai nment rtur such as . acco ates the overnol ded .crash stop.
A retenti onarig:%gﬁﬁne&aﬁ'g%gﬁucgsasﬁ@%lsi%m?e%g?f ?Vﬁrq‘ﬂ@e‘gﬁré‘?%tpﬁgiﬂ“% §‘§h st op
during the npbldingQPreueds essop RAidn@Pn HeiRALGRA B9Q4L), @Mndis Y6l psitidf&ucha Main
body portion (such as 144) and a bottomretention portion (such as 146)
define the bétrdd4drinds ttophstantips pariondsicaradAe) defme heegundprigsyof s t i on of

the oueriol degeflAPchaihdP THOMA BBty Siid6r G BInRIAR JTRAMANG,ARGLI LT e and

restricts novenent over no stopin a € 1 FE8¢t i on,
whi | e the topo theteeashiscop pourdtingrapeimure @nil wsaidtOmovérhént of e dethelded et ent i on
portion restrict notion of the overnplded crash stop in the vertical

di rection. 164t S{o® ip g lyyeral digestion oulyle haforRsFEmtioR gagiendn ABRAion With

char act eri st iygspangh re?éﬁ‘{i%ﬂltp%ﬂ%i% r9§tﬁﬁt§ﬁ?t%f§ofqﬂp9@ e cPsh 505 iRfRS Nt

i nventi on have been set forth in t oregoi ng description, together with
details of therteakdicictioe and function of various enbodi nents of the

inventjon, this detailed description is il|lustrative only, and changes may
be made in detail ?t léécﬁ)gi%}“%fﬁ’lri}(’(?‘ﬁt%ﬁ%ﬁv?%?@“% ngwmﬁﬁ%ﬁa%fﬁﬁstﬁaa rangenment s
of parts, W tbidhtddeeoPvirdek BBsdientst? th! SIBE&ME idveNESH hRR beéh §di forfriin!

extent indicated by the broad general neaning of the terns in which the

appended cl dhtoragemzaleperintivadrogitherovith despidy of thy streateretahé fgnstiph of and scope
o e, B el k0 & BTGB Ao R s, anc
and changes may be made in detail, especially 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.



5 an overnol ded crash stop communicating with the crash stop nounting
aperture, wherein the overnol ded crash stop conprises a retention channel
accomodating the pole piece. 2. The appgr atus of claiml ?9TUHRAE he
overnol ded crash stop further 10 conprises a top retention portion; a nain
body portion and a bottom retention portion, wherein the main body portion
confornms to the crash stop nounting aperture. 3. The apparatus of claim 2,
i n whi ch t he \Ybhtds plagoed urt her supports a magnet 15 adjacent the crash
stop nounting aperture. 4. The apparatus of claim3, further conprising a
basedeck secured to the pole piece, wherein the pole piece with the nagnet
supported t hereon AmappafitpsidagiprRthgM t h t he basedeck forma voice coil

motor. 20 5. The apparatus of claim4, further conprising an actuator
assenbly supporting a aRO¥iPiged vh Resh stopenelptingepertisesadbl y att ached to

t he sedeck and adj agen [ [ - 6. The, apparat us of

cl ai m%g, further conpr I(égl %6&%%15&&%%‘?%}9%&%@%’%%% lln%gwiam tr}%ﬁg‘%gﬁ 890(?at a
storage disc, the spi ndhenong aperairt aehaeintthe bianiordadesd, stbheompeadaw i t e
head communi cating with the magnetic storage disc. 7. The apparatus of
claimé, further conprir%‘FWQ)“thﬁﬁ'ﬁFI@Wm%@ﬁﬁmecﬁﬂi’ B§ce-30 with the basedeck
formng a head disc assenbly. 5 OCTOBER 201)6 7 8. A disc drive
conprising: a printed circuit board assenbly; and a head disc assenbly
attached to 2he pflihatepgaiusceli tlaboak,dinagbrehithy, ovetrheldbé atlastli sop dssisrbl y
conprising: 5 a basedeck; a ﬁole giece wth a cr 58 %%%f nounting aperture,
t he e piece atPHBHES ? 4OF HECRAYLHATIC™ 4nHah PEGE MBI dne ra bRt op

communi cating wi t ketkhionGodsdh, whicRin THRURLH BEdPP&EIbH tEnfolEIhP cEdf stop
overnol ded crash stop
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.



10 conprises a retention channel accommodating the pole piece. 9. The disc
drive of claim8, in which the overnol ded crash stop furt?gﬁjﬁﬁ&3 %ises a
top retention portion, a main body portign and a bottom er ﬂ%rtion,
wherein the main body portion fills the crash stop 15 nounting aperture.
10. The disc drive of claim8, in which the pole piece further conprises a
magnet adj acent the crash stop nmounting aperture. 20 11. The disc drive of
claim 8, in vhichAHBcgovecpnpesngn conjunction with the basedeck forma
voice coil nmotor. 12. The. di V. claim11l, in which the head disc
assenbly further conpﬁﬂ%?ﬂ%fgﬁ%%épggﬁggﬂgggéﬁ%ﬁy supporting a read/wite
head, the actuator 25 asadnlisusanibdgbesthtd td the priasadeckit dbardadiaeant the
voice coil nmotor. 13. The disc¢c drive of claim12, in which the head disc
assenbly further conprf&hsfg discsistemle cABPBINgUpporting a nagnetic data
storage disc, the spindle qqﬁg&k@ﬁtached to the basedeck, the read/wite
head comunicating 30 with the magnetic storage disc. 5 OCTOBER 2006 8
14. A disc drive conprising:a pule ackaatidr aassanddp/ moanthgdregensird, ahe pole
restricting notion of the actuyator c rising:. a pole piece with a crash
stop nounting apertureP“ﬁﬁ&“%HQ t%@@&%@F@%ﬁzggash stop communi cating with
the crash stop mounting apeptiVefmolBer@hdh LBS éa\&ﬁﬁﬁm&@%g Rl fthe COEAT | s€2 @
retenti on channel acconmodating the pole piece. 10 15. The disc drive of
claim 14, in which theswpemminteg epesie,swdprdinur thheoverowigedi sesha stopp
retenﬁjon portion, a main bodylgortio anq a bottgom rﬁteqtion portion,
wherei'n the main body poPPISH A FiEPEoR “8?&%&“2?83““%6 HP g Sper ture. 15
16. The disc drive of claim15, in which the pole piece further conprising
a nmagnet adgacent t he overnol ded crash stop.

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.



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 motor. 18. The dischrive of claim 17 CGTPBIRZM 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
magnet i ¢ dat al4st orlagecdrise compesisgi ndl e notor attached to the basedeck, the
read/ wite head communicatjng w.th.the ghetic storage disc. 5 OCTOBER
2006 9 OVERVOLDED CRASH HEHERr ok e DR VE = Abstract of the

Di scl osure An appar at usnéas férirédtiiftghgmbti@offie a&ua@imﬁ@isi?ssenbl y to
preclude damage to a read/wite head or a disc of a disc drive, the

apparat us includes a pole piR¥ePiRFe With acrash KlopraQiMivgrpeHge:Hddr t ure and an
ded h st i i i t t t .
overnmy ded crash stop CO"‘I‘&H! S\aeﬁnﬁggigﬁ“ &ln L}Sgpcro%ﬁ% 1&9@1@"&% t'hgg:br%‘%er ure

The overnol ded crash stop i nc a retention chann orne y a top
retention portion, a bottomstopt endinding pEertur@n whietkid thai ovdraydedostopon
during a process of nolding the overnolded crash stop to the pole piece.
The main body portion conf ofREPHESt Rel¢5ASR §Wﬁﬁehﬁﬁﬁ¥mﬁg¢“@§eﬁﬁupég

t hereby precludi ng notion ofy;d.pe overnol ded crash stop relative to the
pole piece in a lateral direction, while the top retention portion and the
bottom 15 retention portion constrain notion of the overnol ded crash stop

rel atfo"e to tlg.e quhg dii)cI 81%\%3 Io C}aE]rg l\él?rirtllwchelllch tler 8\9ér{n%51ded2coraslil gglg Pfur?her
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.





