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[ 0001] The invention relates to electrical circuitry,
and nore particularly, to electrical «circuitry that
protects a data storage device such as a disc drive.

drive typi cERGONROPISEINDREESRORYRIEREN LR ). oue”

dri ve conponents are nount ed. In the case of a disc

drive, the conponent fjm@ﬁm hndl e notor, which

rotates one or nore discs at a cons ant high speed
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di scs. Electronic circuitry, typically in the form of

a printed circuit board, regul ates the nmechani cal
conponent s and contr ol BAGKGROIINDw i t e operations. A

shield prevents el ectronic noise generated by the

[0002] Aclaid storage devicd snak angdisotifvé Hicany incREE B bad toiwHiéh the
t areas occupied by the HDA. [0003] The data storage
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el ectrost at g} scharfg &ESD whi ch an uncontroll ed
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the f¥fnt 8f a @ircdiiﬁ%a?cfj Fegu ?’eftescmé hie an'i&l? cﬁjpﬁ&{ hﬁ%ﬁ controls the

circuitry. ESD can al so |nter ere w
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base, shield, circuit board or a combination ther

or desfriiRPlecHonS Cirpwitrye AarBID camhalse injesfere withitlse efierasioned an HDA.
A e B TRREAAL Bl ol BB bl P e IR B P T e 1o
somesiaC storhgy dendsesf orie drhﬂoﬁ aiefal screws provide a conductive path to ground,
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



1 storage device. Although the invention is not
limted to application with any particul ar data
storage device, the invention will be described in the
cont ext of a disc drive. [0005] In one enbodi nent of
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IS a perspective view o an exen'p ary disc
dr| ve base illustrating a possible deploynent of a

conductive po DETAI LED
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and shield 106. Base 102 is the conponent to whi t he
deployumeng gEa ppndyeti vepRshareAtding i9dhe BWERHON- ar e mount ed.
Printed circuit board 104 includes the circuitry that
regul ates the nechani cal conponents and controls the
read/ write operati BETAGLEDIDESGRIBTIONve. Shield 106
prevents el ectronic noise generated by printed circuit
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base 402y pridhtddasircait bayrd 104 and shield 106. Base 102 is the component to which the

various drive components (not shown) are mounted. Printed circuit board 104 includes the

circuitry that regulates the mechanical components and controls 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



currents. As shown in FIG 1, base 102 includes a
ground node 112, i.e., a conductor that is

el ectrically coupled to ground. G ound node 112 is
depicted in FIG 1 as being in contact 2 with screws
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physiaPdis@itiacdri ve 100 is subjected to physical
di sturbance. [0012] Contact point 124 of second
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B o S B T S a5 B e
of prﬂftémélﬁﬂut%oﬁfdilm b@ﬁfr@iné%vwe"\lfpilﬁh 1) aggﬁﬁé:?n@e%%r grélectrode

as a ring drives ground el ectrode print
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0013] In the enbodinent depicted in FIG 1, contact
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which a conductive 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



whi ch a conductive post is in physical contact wwth a
contact point on shield 106 and is also in physical
contact with ground el ectrode 126. [0014] Conductive
posts may be nmade from any conducting materi al, and
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depl oyed as illustrated in owever, ftasten
chargasrtoigo (o groundicln wmestiscednived,0Be comiiudi @ eemerieof shield 106 may be

truc nonc ucti ve materi al as screws, 108
etec R Bl n T o e 5e oo L noSIGt g6y in tems of
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materi al or a non-conductive material that I ncludes
drivey Jé there ae few seraws.chére ereeﬂewmmldale pithetodzre@sl. pWhen there are fewer
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curredksefidwing ah ﬂ'bé c@ﬁdl[ﬂtl@é clefehR@ehchRWiectrbAaBneHe RIS of greater
however, has associated costs in terns of economcs

magf&ﬂ’dle%pace and there is therefore incentive to reduce

f there are
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el enents carry_qgreater anmounts of current, and
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(0018} Ftherniore, the cinguity s Eﬁ ﬁgi%mgavmg {101 Path iy geund. oA printed
cucu%otafﬂ el lﬁBPlhavWiﬁ %r&fh@rn%dﬁ ERctRAISy BRI tb Scr@WO W can couple its

i ndi vi dual conductl ve pat
ground node to ground by multiple paths. Multiple paths to ground also provide redundant

grounding 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



carry smaller ampbunts of current, resulting in the
generation of smaller electromagnetic fields and
consequently | ess electronmagnetic interference. [0018]
Furt hernore, the ci rcuitry may benefit from havi ng
hs to gro ui.t board nee
forr o 81 b s ML onlutiteBid o ottt BR B elsqwith the
concmeﬁ@/mateﬂau&bemgalf\:/gﬂé,g &ﬁtlalground node to ground by
nul tiple pat hs aEat hs to ground al so provide

[0020}: N hea Dase 107ris gantifiom a met such\ae atunginempenniductivegrosismoiay be
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also aluppnsrtl Hﬂﬂ)odlﬁ{enfsxl%”mév%r A Rhichedhe @ nioeé Mu%¢é%sts are affixed to
um num casting techni ques. Al though depicted in

the hﬁff@ftﬂi theshase haspen formed; Gondvctiye pasts muydeve arpy, desired shape or

dimddSdys 0f base 102 can serve as a large node at ground
potentlal In other enbodi nents, base 102 can be 4

[0021 bFIGQ iflustratesnm examipler ¢f adiaﬁﬁmmoﬂwdmabta‘ge dévi€k such as a disc

%8 ive rmt riials, with the conductive
drive i asf 2P inciiden 3 CaRduslise pest 47.cRRs°00 Ipudes s mprning 206 upon
whichQA abﬁla&fi"ﬁ sefn‘bgmvﬁh P@%HRJ« its YedH @gg %Jo%@ A oe GONGEGE guntmg

posts may |ntegrate I'nto at any desire
204 incluides a)hsamig rshafy206) apomwhldhgh@a@um&&sseﬂilﬂy iphaoetCanductive post

e MO Y T
raisell @&u&&%el 3k a&aHﬁg @hd‘fpﬁﬁﬂd%? nrg(%ﬁs?{ﬁgﬁ Shh Y g&’d‘%%%%% @1& B&¥fbled in a

any eSI red shape or
disc {ltives sonductize post 82091 ke mfelwtrhmhmnﬂ(wm axciait dostdqnhaghown)

or a QS ot eV G000 7 s Teors cromicvs 208! 03 emipyeg sog not o
interfePOWith W SRrAHdNASE the RiouRSSRITIYpohbAs (-8 A5 BE hfo%n%ﬁ@&l base

(not shown) is to be nmounted. Mounting 204 includes a
200. fether enpdyetaferpogsBdnotishovin whFkh 2) mayprojecttioom elsewhedrt wn base 200.

0022 94 oy GRACH BB R B R B ¥ P Bkign and
manwfactdiec tondudtd@tposts @n Be dé[ﬂb)%@dit § élﬁiv@ﬁlﬁnt locions and in any
beari ng shaft 206 of nounting When base 200 is

numbgy ¢lesinide and foreing devdeesanayke, de@bwa@u en thesshjsdd to raintaimeleteical

contzic'? b&kﬁ:ﬁﬁ E+rﬁﬁr§neﬁ&%1ﬁ‘fﬁe nhﬂctﬁro;i)ﬁgt uhﬁt{lﬂ%@éﬂl%telemen\{mach as

Fur

soldamald be tsedao plestricAlP coupleie pdraetvessose andthef fontact, forcing devices
re wwth the operation of the various drive

may {iging HaRecGsspTY- B additinn &ithe potsatial advantages discussed

previously, the invention conforms to known assembly techniques, in that the same
techniques used to assemble 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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200. O her conductive posts (not shown in FIG 2) may

project from el sewhere on base 200. [0022] The

i nvention supports considerable flexibility in data

storage device design and manufacture. Conductive

post s  be depl oyed at any convenient |ocations and

inm'unber desired, and forcing devices may be
depl oyed on the shield to maintain electrical contact
bet ween conponents and the conductive posts. Although

L. a ﬁmtmﬁoﬁgedencemsag sol der can be used to

coREeliEBey i iRt b oo hodE e S uch t o ng-
u NHBERTEAENE th theadRudt | Ibeﬁ}dt ﬂaetbQ& &ﬁmﬂgadf o?ﬁﬁg%@l%?ﬁode and a

di scussed previously, th e inventi
condagts‘@fmsye&tmrm Fomghe base imthe direeticanaofghe clealhtrbam:cbs used

ve.ca sQ..b
= AR 8o ohBA 0L M IR0 188 B R b B EoRd round
nodeads thedondudtioe bg,lnvention. [0023] A nunber of
enbodi nents of the present invention have been

descri bed. Nevertheless, it wll be under st ood t hat
a arti .
2 o8O WAL EALLNHEL B b potERE o Mbining

strucexanpl e, conduct ive posts need not be straight, need
not project perpendicularly froma base, and need not
be substantially cylindrical. Accordingly, other
3, e”’PHéﬂam%ﬁa k i ircui
CTERELIE SRt Vet AR5 aB0HRS DRI AN o e i
boardiand tothe basepwithl thenaitcuiliboardanteiposéd lgstwesicthe ehield andskase, the

fastened t he circ hoar t he base conpri si ng
shield compisige b Aot sttes et divesshe sReng gr%a@pogs(pmmwal contact

with iKeQBnlif&iveaost, I N the direction of the circuit board,
wherein the first ground node is placed in electri cal

contact with the second ground node via the

co tive t.. 2. .The data storage device of claim
4. Jfﬂ%@?%ﬁtﬁf%%ﬁ@eﬁsﬁaﬁé & post is a non-fastening

StWH&Eiﬁrtﬁe cénduliiee AL A el RfBuARKipRe, of ol alm 1,

further conprising a shield fastened to the circuit

bowhereharihie basetfhwhas gomprigdstasecons avindeative postaxeending from the base
in théﬁl gcrtl%g ?qme S% %en the shield and the base, the

wherein the shield comprises a contact point, and
wherein the first ground node is placed in electrical contact with the contact point

node via the second conductive post.

5. The data storage device of claim 4, the shield comprising a forcing device that drives

the contact point into physical contact with the second conductive post.



shield conprising a forcing device that drives the
second ground node into physical contact wth the
conductive post. 4. The data storage device of claim
3, wherein the conductive post is a first conductive

6. PO%he déﬁ@ ?tro?d < Sd{e@%e? ng Trtil o?‘ﬁ cto g:%:assh eﬂdc' Fq%%ﬁgd to the circuit

conducti ve

board anett the basef with ehésdiroﬁlt%aﬂ&hﬁtemdsled bawsdt @k dhieRIdNdi tREBase,
a contact point, and wherein the first ground node is

pl HEEE e ghigldiGompaisesceantact Point. and he cont act poi nt
no
o g@gﬁéierﬁ g\@/lg%tg&%?m s‘é@%ﬁ% %l;égtngglséol‘n c?%t with r?l?egsl%%&d | ground node
via thecanidncfivdeposce t hat drives the contact p0| nt into
physi cal contact with the second conductive post. 6 6.
The data storage device of claim1, further conprising
a . .
7 D aa B ok ARACe O E LA e BORL B el hiRgsc arve.
shield and the base, wherein the shleld conprises a
8 cont $OI nftié .and wherein the contact point is placed
: éfgacstt TABGAVISHORASHS h t he second ground node via
th@c@mdve post. 7. The data storage device of
claim1, wherein the data storage device is a disc
dr & shéeldgomprigiaga Cgtltaﬁfa@entdélelsmeld:lmpg fiastienegt to the cirquitihioard; and

gg%%ﬂe { gst%lﬁg% H}e ci nﬁlé Bgﬂﬁ { Ebe?% 1§1nt:5\e cfgcthg ¥ }n?cl,rgosed
betwk@sthe RRield nditheb4ske | G bhse%ﬁfpﬁsﬁ@ d gr&ﬁldsﬂlidﬁ |aﬁ’d a %ﬁchlcﬁ{?@post
circuit board inter posed between the shiel

exterghipg-from{be base én tmrﬁmeptsmr@ the ghiddnﬂ node and a
SR B o) TR AR SUBEE D G o

condpttivegubsi.n el ectrical contact with the ground node via
the conductive post. 9. The data storage devi ce of
claim8, further conprising a forcing device that

9. Art¥Egath RBrage device of claim 8, further comprising a forcing device that drives the

contact point into physical contact with the conductive post.
10.  The data storage device of claim 9, wherein the forcing device is a spring.
11.  The data storage device of claim 10, wherein the data storage device is a disc drive.

12. A data storage device comprising:
a circuit board including a first ground node;
shield means to shield an environment from electronic noise generated by the circuit
board,
wherein the shield means is fastened to the circuit board, and
wherein the base means comprises a second ground node; and

base means fastened to the circuit board and the shield means,



contact point into physical contact with the
conductive post. 10. The data storage device of claim
9, wherein the forcing device is a spring. 11. The
data storage device of claim 10, wherein the data

st or age 2. A data storage

gequg h a disc dri.ve.

devi ce ¥ P RESC HEATS CRMPSes 34 ladié‘P@lap‘#‘g a first
ground Wﬁ@g )

from el ect rglntl E'bﬁgglchslée%ggne g%eé%l@h% ?%I{J@%r d’s’ and
wher ei nwherginsdtilesstoneafrise fisst gmanaknetté ctrahet feeond ground node is

placcttflcbgBfeont T hitdnt B e indhe Bepdibbvamees 1

board and the shield neans, 7 wherein the base neans
c rises a third ground node wherei n the base neans
13. ¢ oﬁjg‘? flaja stogaga dlavice of dainn 2, oretkin thevdatawtanage demick is a disc drive.
wherein at | east one of the first ground node or the
second ground node is placed in electrical contact
14. Wi The e stohige degicdisel drioglef olhigh 12)GugiRRdomblivife a@é&eﬁrg device
13. The data storage device of claim 12, whereéin
means4p glrixe gt lsass opeof e firss ezoumdgedeler the secpad gmwdd@da 1nto physical
contatk Fi@9ke 9&1‘6&1&?%%@&1 drive of claim12, further
conprising a forcing device nmeans to drive at |east
one of the first ground node or the second ground node
into physical contact with the conductive nmeans. 8






