GROUND POST | N DATA STORAGE DEVI CE TECHNI CAL FI ELD
[ 0001] The invention relates to electrical circuitry,
and nore particularly, to electrical «circuitry that
protects a data storage device such as a disc drive.
BACKGROUND [ 0002] A data_ storage dev as a
di sc drive éﬂﬁgg’ﬁﬁ yQ%I%MAagggéﬁAéﬁmﬁgaEt he
various drive conmponents are nmounted. In the case of a
di sc drive, the Co"pofEEﬁﬁ%kEQL'm 3 Spindle notor
whi ch rotates one or nbre disSCs at a constant high
[000d ) ad inv@ntomrei@men@telectricd tiddui, and atbrephitieuladactodiestrical
assenbly (HDA) nmounted to an actuator assenbly that
circyifry tlad protegtyp dataiskragegleyice suehuas 3 HFodi¥e i on from
tracks on the discs. Electronic circuitry, typically
in the formof a printed circuit board, regul ates the
mechani cal conponents BACKGROUNDthe read/wite
operations. A shield prevents el ectronic noise
[0002% PedAah S@rdpy detige SidhCadialdide drivemypit8RkinBlldédY Bast R&which the
environment or into the areas occupi ed by the HDA.
varipwolaE componentaarsaruatrs. devhecease i dise Hiive, g eameponepis include a
r at:h round t raif Y,
Spmg%cl{ll]%u v@ éh I%éar%gst(%l of;more. {SE‘S acqus! gﬁvﬁ%h g’é)ete earn%rh% ﬁ%to-
resigbiive trélﬁ/\dﬂﬁealesd aisRgssemBBV(HIBA) h:l@hﬁl%& toanagedor zfsls@hbly that writes
charges can cause an el ectrostatic _discharge. (ESD),
infoyfpation ta e reade BYieTeAtion droamacks @adhe disgse Flecsoni circuitry, typically in

the 1;(‘)?[;1 ?Qipnné'a eE)lt %f%}d' %SIaIeg bfe %%hgg{cg%%ﬁeﬂg gﬁ@?&lgols the

el"ectrofiic circul can
readi’\mtiuerdperaeom t A shiokl ppemad elemwnfc n‘tnsd-@Aerateél tyrthel didcyiay firom

hel ps drain away stray char the risk that
leakipg i E@c&gw‘rlroae&mormwt he gifas gesvied ﬂatba vices, one
[0003] Tfmerdstam%% (fefvfc%vtgglgil infRdé& &fé%‘%&rb &thP & %rohf?d that drain

gr ound conponent s suc as t base,
awag kirgy chagged accumsulatingarathd ctrouigrise basef dreuther partaf thyatatr sibrage

pro ition re desirabl e to have re )
devift, “DRBA oiesth LR EPRES 16 ot St Tona e Bl EeP (LD, which an
uncioledahduleS AT RGTSuktbni2 A ESORS ird6HGe with, 8difage, degrade
base, shield, circuit board or a conbination i her eof .

or destyomiireleqtapigirquitry; efe ESD, cantdsa inteefate with the aperation efjan HDA.
! r

AR T B Raon Lo LR

soms [daastdad degices, Wnetoh ﬁloﬁl@tnatal screws provide a conductive path to ground,

Ly @)

and also fasten components such as the base, shield and circuit board to one another. As a
general proposition, it is more desirable to have more paths to ground than fewer paths, but
providing each new path with a screw takes up additional space on the base, shield, circuit

board or a combination thereof.

SUMMARY

[0004] In general, the invention is directed to apparatus that provides one or more low-

impedance paths to ground while saving hardware and maintaining space-savings for the data



storage device. Although the invention is not limted
to application with any particular data storage
device, the invention will be described in the context
of a disc drive. [0005] In one enbodi nent of the

i nventio aths to ground ar.e.provided by one or nuor
storggg Ricei (g @eewég%n 8 nop i dfm%np?leeqf%/%{th R parcular data
stor%gggeofée%e iRehtiSNwal 6d A&HiibedARhdcAHtexd of §diseladver

h. The conductive posts provide one or nore paths
[000:5¢ Iy puxierdbodinenipefiths inventiagy, pathsl tqogrovndiad poyviddskby one or more

onducti v ost.s can be in addition to paths to grpun

condighg, B PalREroweT s et Siagrotub it Of acedf foitd ora
shieGf SHHdeh. I THet Ut AR PRSI PEoviEd GSor rh&E P&ths 188rotifd. aThSpaths to

one or nore enbodi nents of the invention are set forth
ground pronddediey hsanductiye gosiswands iandditioe telpabs fogrpend through

el ow. X her features. . objects,..and, advant ages of the

fastfiibenth Ot SRRMBER RSN TR BN S ana
[000%] AN Agiils 8N6nd drafidre Remboldhdiis ofBhé EiveRiESHCARE Bt foth GFthe

DRAW NGS [0007] FIG_ 1 is a cross-sectional diagram
accqmpanyingirawiges anchde descgiptiombelow. Othersfeatyrasyedjects, and advantages
of tl%ﬁ&%ngi'oﬂ Qif1 e %Ega?rgaqumnﬁl@degén&ttﬁg anl \ﬂ?a%lh ggl ancﬁ ﬂgg‘fﬂw claims.

I'S a perspective view an exenplary di'sc

drive base illustrating a possible deploynent of a

conductive post_according to the inventiaon. DETAILED

DESCRI PTI ON | 0BBIEFEES CRIFEIONOE DRAWINGSnal i agr am

illustrating exenplary |owinpedance paths to ground
[00070 FIGn] esxeesrpssaseytictsl diagtam diyetrating mehs10@round in Adlisc drive

ea.anzl e of FCEG % Hlata storage device 100 is a disc
accoying fo an-erabodimept YN IVERINY " Corponent s of di sc drive
000BY FIGPRIstd S RE Ve viBRIR ak BRemPlatydiSddide tadé {IluB@RTrE alfsksible
[ Og(rj:d shi el dl%{(% Base 102 is tﬂe ygtgrrponent to whi cr% tllgwgé
deplozmeriud adionduective ppsiraceardingrio theshveatipnar e nount ed.

Printed circuit board 104 includes the circuitry that

regul ates the nechani cal conponents and controls the

read/ wite operati @ETAILED DESCRIPTIONe. Shiel d 106
prevents el ectroni c noise generated by printed circuit

[00099F0d. 1% crb&sNTch SR URPrdnD IRst it LU PR RIW -i BPaf¢ Spaths to
hel ps manage el ectromagnetic interference. 5{10 1%
@ 1.0mtaaterage

groupdder arpexemplaryidetd stiragaudevidedffd I v examiplerif

affixed t.o one ther wt crews 108 and 110. i S.
devife 066k dif P, 00 T St aetbordiFomiBofla ofBie davs 100, phicutany
baseQT02U Pente@ Eir&lif Board TO4 hkheld A96.S BN 021 fle©@ombon&R$6€ which the

102 1 ncl udes a &round node 112, i.e., a conductor that

varius drisesemppreits (not shaytm dre wowrtednBrinted eiiert prsad 164 inclugles the
circvﬂﬁ? itl%& ‘la'éjgulleﬂesﬁhg‘ me%hzﬁﬁca? g&xﬂgoﬂeﬂtsca%ﬁtc%ﬁttrols the read/write operations of
the disc drive. Shield 106 prevents electronic noise generated by printed circuit board 104
from leaking into the environment and also helps manage electromagnetic interference.
[0010] Base 102, printed circuit board 104 and shield 106 are affixed to one another with
screws 108 and 110. It is assumed that screws 108 and 110 provide a path to ground for stray
currents. As shown in FIG. 1, base 102 includes a ground node 112, i.e., a conductor that is

electrically coupled to ground. Ground node 112 is depicted in FIG. 1 as being in contact



2 wth screws 108 and 110. Shield 106 may be
constructed froma conductive material or may i nclude
one or nore conductors that electrically couple to
screws 108 or 110, or that are deployed at various

withygens SR as Dt Shiela [ may b RoTsgoQed Bpiih eruttiyamaterial or may
inclGde (ﬁﬁ:tdr Mbrk Eoﬁ cgfré)fl'lﬁfj 18QHE,1 u%fqu 3dtwhRo8 BFI 10, or that are

exenpl ary enbodi nent shown | , two conduct’ive
deployed at \mﬂiaualmdatm onekieEhtDE. rOresdemeludioss amshidié 106 are conductors

i rection rinted cir.cuit ar and shield 106.
for F“rnglg Stray ﬁﬁa@? W@ difesting 1419 gé?(‘l'@rﬂ?gl t]'[%r ough a hole 118
[001 13 IR fedx@fhpfdry EmbbdiRRal ¢hokddin Fprp SvocBRdRSive p@ﬁé m14 and 116
i's in physical contact with a contact point

extesd froimibase 4 02 thihe dluyctmnecaftmnmll disguit board| hQ4gm§ lthslddl 06 Flrst

o A B AU R o R conae

ponft QRO isg pﬂ?szﬂ RoftdCthwidts a éoﬁQd‘tlpBﬁlt t1b2bn eRieMER6S thefdbd electrically
contact point 122 agai nst post contact point 120. A

couplinecshirdd srenjact ok 4B withgrounidcnode Al 2cin asiditian to azongystor, shield

cont\rﬂgtgﬁ)i'rg. 12h & d%}[ i.hglﬁé%%f QlllJlg dgg ?ecgl Rl sﬁﬂﬁ%ﬂﬁa} dﬂq%sryhie}cggontact

poindi182 ugaﬁm POst cbﬂﬁ&tz’ﬂonﬁqua@l foéihg Hexﬂlé’élerihbles @Blemlbontact point 122
conductive post 116 is in physical contact with a
to regaiy, ﬁlactnéﬁlésewv@érél to zeswnﬁps PRIGL29; wheg disaslied 09 s subjected to
hvéFE A4 lgetrode 126 represents the ground node of
P ypraﬁ)nt eofﬁcrfcr%cw t board 104. A forci ng devi ce 128 such
[00123 Gontot poigt 14 ofesscardaondudtive pbstddé is ifhysicalpontaceith a ground

circuit board, 104 . cQnt agt . po [
elecfipdi Ao atues Ereuanind B s s@?ﬁr%%elzﬁsp%e% gfpund node
of pﬁhﬁ@'&:fr&tﬁ%&aﬂd ‘i@&' Ph&8Erdify BY3de 128RLACAs PG Hd electrode
disc drive 100 is subjected to phyS|caI |stur

126 pbpristed mculhkoaedrb%l agedmst copitoad 1241, vAiich erlablezsmakt board

int 120 d | ect I . .
srodifieuac A POt B oD ook EetioctppiniteY iagp ise drve
10015)3’-{;,1)]6@{33@9}15)@,1@&1&/5@“9@@% 116 is electrically coupl ed

to printed circuit board 104 but not to shield 10

[00133 dn the\esphadinent slegisted ip Fip 1+ b cem@cmmﬁrlt?-g of ﬁor%hlpevp post 114 is
elecﬁﬁ;gﬂ#J Eéﬁp\f%} fra)%ﬁll etl& E%f\ir)]g%fgjﬂ) @‘H&é@ (S;IPC ?Iép fp alrl(?condu%tlve post

116 \rmleiancztllya:ouplee 6 potes vpEOt beird moﬁmmam tosshigld 1061 The mvention

conductive post is in physical contact with a co
alSOﬁBPmﬂScﬁm@mI@ms lmshlaha cp@d%rlg%poat is PeRpasally copplse Qeﬁl to printed

cu”c%ﬁe Bé,‘;gg g@g a5 &) 8514 966 %her[&&a‘llmegpo&ﬂfogl S%E%&%Sérﬁbd@ﬁients in

rom any conduct i ng nateri
whidhoa c@ilubtyve post is in physical contact with a contact point on shield 106 and is also

in physical contact with ground electrode 126.

[0014] Conductive posts may be made from any conducting material, and can be formed by
molding or any other known technique. Contact points likewise may be any known
conductor. As mentioned above, forcing devices can be springs or other structures that help

maintain electrical contact. In one implementation, a forcing device on shield 122 is an



nol di ng or any other known techni que. Contact points
i kewi se nmay be any known conductor. As nentioned
above, forcing devices can be springs or other
structures that help maintain electrical contact. In

one inmplementation, a forcing device on shield 122 is .
embggsed SEHRpS SAUFLhich ganssayeadst bothyan electeissl copfagkpoint qaghe shield and

as a Qrciﬂgetfew .e(fﬁ"clt dﬁQEst i@scé(j)n%'t E&inpﬁté %\ﬁlsﬁ:lal @dn‘éac@%lﬂl tRe céhductive post.
orci'ng devi ce that rorves 1ts contact point 1nto
[0015) v deplctaxbintFEGt 1 ydonbudtive postsdli4 tnd &1 Gas non-fidéing stAstures.

epicted.in Fl ,. .conductive posts 114 d 116 ar
Unlﬁ%ﬁ@fﬁ&éﬁ@% A% 15 e g §%a%9nlq21<@r%trf&fa§d ?@%ﬁf&ﬁ%@i 06 together
conditkiGE pbas | BNaRPER dPifot nfdch&HidlyFagE M ol Qbudss M2 kcuit board
106 together, conductive posts 114 and 116 do not

104 and khipldcldo|tg oheianathero Witk conductyesspostsGizplayed auiltustsated th FIG. 1,

ok B BEhBObR R R SRS
nonécEbeVd eateHi1lIES $4E&Ps ﬁ]%od?ldqqo%éé@ﬁ&&?@d@ﬁﬂhslﬁbogr@@m. be

constructed of nonconductive material, as screws 108
[0016] $hicld 19z ean broronpliresi¢diEomat dpadeasivgmeaseripl of @pewsiconductive
' . nst r d,fr L\E
S 4 58 S O FARF e g o sy
char@B€too topruneo A ¥6thé MR c Aliese eSconditdtive @lehitPtsdfatielte 506 may be
aths for stray charges to go to ground. |In some disc
electijqally sounlebtocthe sriews.v Bachi ssravh heweTers aseasspeiaes! ¢asis ipderms of
ecorgdn%% Eﬂdzﬁlﬁ!:é’ afi H{%Ircgg tfleg'eilopeeitﬁ&{tﬁ'%o réﬁﬁgg%lfi%ﬁﬁmer of screws in the
owever, ‘has associated costs In terns o econom cs
drivanif thfraaes feargdrdwie therd e fdwe hedibke patsantgroumdt Whedthere are fewer
the number of screws in the drive. If there are few

pathg &¢ grpundtihe Fendiicidve AgmeRta FATED B AITREIRGURS ObF BT, angfasselore

currbhi€ 'ﬂ%w"i’r{geinftﬁé \EnduP@d Herhntd %&H:Paq efe@@orﬁ%%% tileM8 of greater
el enents carry greater anoufits o? current, and

maghitedesf ore currents flowing in the conductive el enents

rate electro netic fields of greater : o\

(00 e dutration prstyices e RpRORyIY focssedss Beffiisuerpypt in addition to,or
othe? RRA! {hd Path¥ priddds) e BAEWS. The SIFQY Itol Reatd!fbld iths for stray

or othér than, thé paths provided by the screws. The
charges @go togreunde r'Weherethatsrage prardpathoio gseunsly individyal egndugtive paths

round. Mhen there are nore ths. to.qgr d .

caref S oralr iU P, BB L e By P B Bl Pmagmeric et
and Coriseiintly€ss léldcirﬁﬁla%ﬁbtfbhﬁteﬁéﬂéﬁé@t ion of snaller

el ectromagnetic fields and consequently |ess

[0018] durthermespdbe eirquitre Ry bepdlE frqobadpe mere PRIbs9rgsoundh e printed
i B5H 3t A PETE b d (AP 2364, IR Rk ot an coupe s
grougidaiede tngdene bg etultiplapatis.coluftipiel paths scgrownsd albwproviade redundant

couple jts .
groundi’lnpg in the event one path to ground is interrupted.

[0019] Base 102 may be formed from any material, including metal. A base can be formed
from aluminum, for example, and can be formed using aluminum casting techniques.
Although depicted in FIG. 1 as having a particular ground node 112, a metal body of base

102 can serve as a large node at ground potential. In other embodiments, base 102 can be



ground node to ground by nultiple paths. Miltiple
paths to ground al so provide redundant grounding in
the event one path to ground is interrupted. [0019]
Base 102 may be forned fromany material, incI udi ng
nmetal. A base can be formed from alum num

fomé‘%@afﬁ?jp gne ahaloeeaqlvréae F%‘Pq’ﬁéHV%Hddy’naCF‘{!ilﬁHJ?f% IE%IP*FIFPQV“*‘ the
LEShOLAKES in FIG 1 as having a
Conplgcr%t?g%l ar Sgbro %%&l&_glgdﬁi,?é a mat al body of base 102
[00208 'Wher base 482 & daatrfgrem raanleatalasluclg aoalnohinpo, eondaitive posts may be
.ot her. enbodj nents, base 102 c be 4 formed from
inte Jatéiign Tt LA & b GG 0@ ORI i FRICE RRsess. [he invention
alsomaf)ﬁdrts%n%odym&m thfaevev&onldwmkh ¥Re BRIBFd @ndudifle rpas@tare affixed to
groun KStgotentl al 020] When base 102 is cast froma
the bﬁétz aftersthe hasghas Ibm ﬁqwumad cOontluctivespospromay haneyanyelesired shape or
dlml nt erﬁr ated into base 102 at any desired | ocations
g g the casting process. The invention also

[00239 HHIC! 2 Sini s afeXdnSple BPIVBNRI00i0f a\#RiaGlor@Fed¥iceMER as a disc
conductive posts are affixed to the base after the

drivpa Baseh2(¥) ipeladest apandactivenesidd2 Rase 6 inchaglgs a mpunting 204 upon
whlaf%{uéct??aatl %@Qf’g’ﬁ ngH'l r?fr‘ P?é’]ﬁegdg%%égwﬂ g‘toé ountte(c:)lr éVIoeuntmg

204 Ghestidee abeatingishaft Zd)BsﬁpondKIhm‘l@ theBraRto2 @kelbly pides. Eonductlve post
conductive paost 202. Base 200 includes a nounting 204

202 prrigets fiRmdicanng shaft 2060 F1Gs 3eptsther \)W‘Ilﬁ denigts Wﬂ@%ﬁ@ost atop a
s Gh IO SR R RADISE e 804 2005, dhnains
discpirive} cond@etivdipob 209 qaade in 2BAripslajoatacswith arirbwiaboard (not shown)

or aggﬁ[’:{@gg 5@@ ot oalbo :gﬂgoérprg{r%\é\gtrl&cﬁﬁde&t ébi iisa%aployed s0 as not to
mteH@I%rWlﬂgth% %?&Tatlgxp@f @k v b{ﬁt dri8 cBRthonMEMaPRAELLRABuALEd to base

assenb di sc |ve conductive post 202 can be
200 ﬁ)tl@reonducuae poss (¢ showit in FIGe 2) may prdjesh frdm elsgwhsheombase 200.

[00@@ ﬁ@ﬂﬁ drlg‘%e\%lggrb g@l?ptoggggﬁl\sgaeaéﬂ? ﬁyggllg%ma Qﬁé{)ralgs device design and
manuficirt eCBndUctile pbsts ERSAlpRIYe@ht iﬂﬁoﬁ%ﬂlé}ﬂ%d&hbﬂsﬁand in any
conponents that w |l be nounted to base 200.

numbshdlwﬁd,\p@dé@@t@ qenives Blagha deplopd®n thy shigld tprrbgué@tn electrical
con{aét%avs‘lfezx \gfgn oﬁ lgcfﬁwg fcﬁlg%cglv% 8&58? %ﬂ%@;@%&gg%mem such as

solddewnd:e wed t(gélec&ﬂdallyrﬁmpfeafdoudﬁtu@@ﬂﬁiuﬁ tahotheroamtast, faing devices
be depl og‘éﬁl at any convenient |ocations _and in any
may Al RERNNegEHsary o I adelitiQnute; the Rotgakal @évqalée}ﬂew@ausa?#

prexé%\% li‘de‘%der{tﬂ)g%hfgrﬁb b BAdR dss&ibl t@éﬁﬁf(@ﬁ%ugﬁ{agﬁ?%ame

onents an e conductive pos usi ng
techalgapeudedsoassemble a disc drive can also be used to assemble a disc drive having one

or more conductive posts according to the invention.

[0023] A number of embodiments of the present invention have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the invention. For example, conductive posts need not
be straight, need not project perpendicularly from a base, and need not be substantially

cylindrical. Accordingly, other embodiments are within the scope of the following claims.
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sol der can be used to electrically couple a conductive
post to another contact, forcing devices nay nake
such fusing unnecessary. In addition to the potentia
advant ages di scussed previously, the invention
confornms to known assenbly techniques, in that the
san€LAIMSini ques used to assenble a disc drive can
al so be used to assenble a disc drive having one or
nore conductive posts according to the invention.
1. [Oomi]atabstdsrﬁgéo@évé@a‘coamd { digt‘rgnt s of the ﬁr Iesent ¥
i nventi on have been scribed.  Neyert ess,. Jt w
be wﬂa%wsh%hmehl&tng\ﬂagqsw@uwgam whereinibe ﬁgyulbleoaﬁﬁé%ms 2
Wi thout departing fromthe spirit and scope of the
I'nvention. For exanple, conductive posts need not be
st r aslgéltd compasing atcoptaof moint; pat pendi cul arly from a
base, and need not .be substanti all cylindrical . ..
e COPHe e e B Rt Shihielan T treCHeSE biggd ingprposed
bettvB& thelshield £ thé BsE8Bthe BaseleBhliEising b seforfiPdrBurtd RIRIE first
device conprising: a circuit "board including a first
congnctivechosbekiendmipeiremihe base o the wlirectieefdhé cirerst koarcharideg second

hield c i Skn ontagct point; d a base
corpyie e eeHiine kool besganih iveed st biird d fapueh
the BbleGHithe RAItGoLAL €r posed between the shield and the
base, the base conprising a second ground node, a

f i r whereinghel fistt isvamg sede planedimgleetrionh contachuiil thepeeens ground
nod%i\rigﬁlteifﬁﬁ c%Bdﬁc{?ﬁrei)if)gtCUi t board and a second
g .

conductve pos ehnding fromthe base in the

di r whéredrthetorthe point 6bihe shiehd id ptiedd irh¢lectbal cohacthoitiethe
in the circuit board, wherein the first ground node is
secpndygroynd pods da the segendcondutiverPsth t he second gr ound

no ' [ ' t {0
con 1 b rs b bosERECUERITS SRR are BECERI g ructares, and
conwherkinthé becbhé corsinctimdpapt Butd impitgicdl ntdee withalncircuit
conductive post, wherein the first and second

boat‘E%nduct ive posts are non-fastening structures, and
wherein the second conductive post is not in physical
contact with the circuit board.

2. The data storage device of claim 1, wherein the shield comprises a forcing device

that drives the second ground node into physical contact with the first conductive post.

3. The data storage device of claim 1, wherein the shield comprises a forcing device

that drives the contact point into physical contact with the second conductive post.
4. The data storage device of claim 1, wherein the data storage device is a disc drive.
5. A data storage device comprising:

a circuit board;

a shield comprising a contact point; and



2. The data storage device of claim1, wherein the

shield conprises a forcing device that drives the

second ground node into physical contact with the

first conductive post. 3. The data storage device of

claim1, wherein the shield conprises a forcing device

t hat beseifastened e thegcuit bogrdiand theshieldryith @almré@gb%ﬁrd interposed
berfeb e RACRERATH: GR3 MEbiskboRRTbingh prdif AR 30T LRLARRve post
extending frorthe/base ibtheAliatian ofithe sigelddetierem the bywel sichgingsthe

circuit board;. a shield conprising a contact point;
congpefivegogt, A Wit FIRRPEPL the circuit board and the

Shi . i : . _

ahi St Pl el S ol e e R i O R A vie
theznudwtigopaicaindve post extending fromthe base in the

direction of the.shield, wherein the base, including

t heWRETBHBE PORACHELROSt [sea npnclastening SERfBent | wher oi n

the contact point is placed in electrical contact with

the ground node via the conductive post, and wherein
6. t heThodatustorage dpuise of daim hobrthersomprismgst fornngideviceghat drives

The _dat a . storage device of. c¢laimb5,. further conprising
the gofigyt oy ogd pRelcdl whb g VL e SRUCNSRPS poi nt i nt o
physi cal contact with the conductive post. 7. The data
storage device of claim®6, wherein the forcing device
7. | s Bhesgata pigragg deviine ofieleizn & wheseia thieloreing devies isiarppeng.
wherein the data storage device is a disc drive. 9. A
disc drive conprising: a circuit board including a

8. i rThe ¢utosorhgd ddeicwbLElRInDS filgereintbaiddta Borigd devicers adisc drive.
hol e; a shield conprising a contact point; a base
fastened to the circuit board and the shield, with the

9. Cirgugit. dg%rcgn{pﬁgﬁ posed between the shield and the
" base, the base conprising a second ground node, a

fi rstircuttthdut inclndingosfirsegroendlhody whiaemtthecibastdboard folas a
h1d_irection of the circuit board and a second
Ol%onducti ve post extending fromthe base in the

di r gatitiaRoRfporitiAg aCohaki foiktoar d and through

a base fastened to the circuit board and the shield, with the circuit board interposed
between the shield and the base, the base comprising a second ground node, a first
conductive post extending from the base in the direction of the circuit board and a second
conductive post extending from the base in the direction of the circuit board and through
the hold in the circuit board,

wherein the first ground node is placed in electrical contact with the second ground
node via the first conductive means.

wherein the contact point of the shield is placed in electrical contact with the
second ground node via the second conductive post,

wherein the first and second conductive posts are non-fastening structures, and
wherein the second conductive post is not in physical contact with the circuit board;

a bearing shaft protruding from the base; and

an actuator assembly mounted on the bearing shaft,



the hold in the circuit board, wherein the first
ground node is placed in electrical contact with the
second ground node via the first conductive neans.
wherein the contact point of the shield is placed in
el ectrical contact with the K second ground pode

t heWagrelthe Sat gorductige pest projegteiramihe hearing saaft gh%‘ direction of

the%ﬁr&%‘g &@nductive posts are non-fastening structures,
m%ereln the second conductive post is not in

phyS| cal contact with the circuit board; a bearing
shaft r ot r udi n fromthe base; and an actuator
R Lfﬁtné’ S88 t he bearing shaft, 7 wherein the
firstiraRisbagd;i ve post projects fromthe beari ng shaft
inthe direction of the circuit board. 10. A disc
drwshl@ldwpmpgsmgacoatactpcnmnt board; a sh| el d

t t b .t he..
OO 0B OIS R s D54 B ERE e ik erposed
betivBéLthp SRR andah\BLR, thb Qa&hioﬁ‘ip‘iﬁsﬁig frb@mﬁﬁﬁﬁ ,antl A& ohd@stive post
nprisin round node and conducti ve post

extanumliomghe besarin Hi diagon of i ghighdy wbsietine paehincluding the
con%iﬂ&tfxle%ost’,‘hsez{&ﬁlw ngg se, including the conductive
post, 1§’a uni

nponent wherein the contact

poi Whereth the asitactipding isSslhdddGn klee@ithibcintast withtiegroundinste via
node via the conductive post, and wherein the

the condnelive pesty®dt is a non-fastening structure; a

Deat g e bindbOH Ho NG, (oA ERRERsReand an

actuator asse earing shaft,

\Aheatbeamntghhaﬁgmdurgcﬂ’dﬂmdhaee padt projects fromthe

bearin shaft the di recfg ﬁ of t e shield. 11. A
f hgpr

dat 3 ‘&ﬁt%Fgaés nggh ’r cuit board
f or gh&ginthé Qéc%nd conductlve post projects from the bearing shaft in the direction

of the shield.

11. A data storage device comprising:

a circuit board forming a hole;

a shield comprising a contact point; and

a base fastened to the circuit board and the shield, with the circuit board interposed
between the shield and the base, the base comprising a ground node and a conductive post
extending from the base in the direction of the shield and extending through the hole in
the circuit board,

wherein the conductive post is a non-fastening structure,

wherein the contact point is placed in electrical contact with the ground node via
the conductive post, and

wherein the conductive post is not in physical contact with the circuit board.



a shield conprising a contact point; and a base
fastened to the circuit board and the shield, with the
circuit board interposed between the shield and the
base, the base conprising a ground node and a
conductive post extending fromthe base in the
12.dj r Ebe dan sotageidevish péclamagb, fastherre@mpgisingradigrping ¢avigegylerein
i
the cBntathfougttlge #A#;{Igd 121?6?%:%}1051‘}'\@(’%&%1 gvrl{éllnﬁe gﬁ)glgg glt){léé gita Ql?esfor'%lﬁg
device.pl aced in electrical contact with the ground node
via the conductive post, and wherein the conductive
post is not in physical contact with the circuit
13,008 fl datf sthfnce HaGicHBF afh 91 20€ device of claim i1,
further conprising a rC|ng devi ce wherein the
co nWhextmtmhb condustipe pestds 4 firse¢@auctieegosgont act with the
ground node_vi e farcing devic 13. The data
st oPAGEIHEG Pe afartﬁ%q inglhles  Sepnet eondigtiE PoSinduct i ve
pos{)vhét%lrfe‘thte k&ﬁhd conliGld g@st ROSHon-fAMBMEIsHuldife, RASE
further i1 ncludes a second conductive post, whérein the
se cwherelmthd autuit/eogpd stplacedan nbntrrbalstoatalchvglth thagroumdenode via
th n t e circuit board is placed in electrica
e@ﬁﬁpﬁ he ground node via the second conduct
14.p0SThe dide dfﬂ?@oidéléiﬁl 9’ VW%?elﬁftheCslh?éldrb&an&@ ra%féldg’&wce that drives
shield conprises a forcing device that drives
theseeomd grepmounede o physica comtgetiveith the dmstgondugiive p@S’ie
first conductive post. 15. The disc drive of claim?9,
wherein the shield conprises a forcing device that
15.dr i YR&dist bEveondlaet 9,pahapdin ity hiddd )térhﬁﬂies Qabicatp deMdethat drives
the second conductive post. 16. The disc drive of
the gotagh PoaNt internhiaical coniaet with theseeanddonduatizgped- t hat
drives the contact point into physical contact with
the conductive post. 17. The disc drive of claim 16,
16.wheThe dist Bevé of claing G dwitiee compHsiapaifei@ing dvice that drives the

contact point into physical contact with the conductive post.

17.  The disc drive of claim 16, wherein the forcing device is a spring.






