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This invention relates genera

2 TherEfOremg&ﬁﬂhﬁu?é&ﬁﬁHEly i mportant to provide.

lly to disk drive systems and

more particularly to the circuit board, carrier and shock mount

system for supporting the disk drive.

BAC",KG_ROUND OF THE INVENTION

f i .
Disk drives such as magnetic disk drives store information on

- circular.'tracks of ‘a rotatable magnetic recording media.

In

conventiohal magnetic disk drives, a transducer head positioned on
a slider is moved laterally from track to track by an actuator to

Typically,
" “flies" slightly above the surface of the disk as the disk rotates.

read or record the desired information. the slider

A major problem faced by such drives is the prospeét of a shock to
the-dgive resulﬁing in the slider 1mpaéting the surface of the
rotating disk, called a "head crash". 1In additic.:r.z, in oxrder to
ati;_ain high data capacities, the track spacing of disk drives is
constantly being reduced to provide track densities of 1,000 track
per inch -and upwards. Shock not sufficient to cause a "head crash"

can cause the head tq be moved from the centerline of a track

sufficiently to cause errors in the reading or writing of data.



An exgnpl e of a shock nount assenbly for a disk drive is shown in US Patent
B 366, 200, Scura, issued Novenber 22, 1994. Conventional construction of
many current disk drive systens utilizes a printed circuit board to support
the el ectroni c conponents necessary for control and operation of the disk
drive and the related conventional function of recording data on magnetic
nmedia, as well as arigid netal base plgte for stability and for precision
positioning of the spindle supporting the disk(s) with respect to the head
actuator. An exanple of a printed circuit board and base plate for
supporting a disk drive is shown in US Patent 5,414,574, Boutaghou et al.,

| sSsued Mayrheret89e, Lonscekitgembly, idpurtant nte @providalishobkaprbtietdoaurded
in order to reduce the el ectromagnetic interference produced by the data

si gnal s al@d¥y dmi&el.eads of the board. Typically, the printed circuit

board is grounded_b solid, conductive scr untin t .the end of the
printed circui ?‘%Sﬁ%ﬁﬁe‘#«ai FRO& e@???%zflsss'@\é\‘lyggeﬁ'ﬁhg%s%oﬁgg kol ’tsnes(?la’?'flve
are made. ;HhqPHakat 5L§G@'§o§98%éh:?@5 i330Ba f NSvdmdel-i &Y, SPogfrat shock
nounting at the other end of the oar d hol di ng the base plate and di sk

drive is not aldontentibyal heonstitlctiomidfnganionirdentadisk i ditived s3istiemsg
| arge anmobunts of data, the rate at which the data is read or witten to the

di sk dri vartlizesanei nprinped| cinaddhi hgardd tegainhpertpetheerFtaonisr e.
As the result,
components necessary for control and operation of the disk drive

and the related conventional function of recording data on mggnetic
media, as well as a rigid metal base plate for stability and for
precision positioning of the spindle supporting the disk(s) with
respect to the head actuator. _

An:-example of a printed circuit board and base plate fof
supporting a disk drive is shown in US Patent 5,414,574, Boutaghou
et al., issued May 9, 1995.

COﬁ?entionally, the printed circuit board is g;ounded in orxder
to reduce the electromagnetic interference produced by the data
signals along the leads of the board. Typically, the printed

-.circuit board is grounded by a solid, conductive screw mounting at
the end of the printed circuit board where the electrical cable
connections to the drive are made. The printed circuit board has .
some fiexibility so that shock mounting at the other end of the
board holding the base plate and disk drive is not affected by the
solid mounting. |

Now; in addition to storing large amounﬁs of data, the rate at
which the data is read or writfen to the disk drive is advancing

rapidly, reaching 20 megabytes per second or more. As the result,



3 the [feads on the printed circuit board are of such length as conpared to
t ke |l ength of the data signals that they may act as antennas. Thus,
grounding the printed circuit board only at an end is not sufficient. Cost
is also of major concern in the disk drive industry, and the addition of
parts to a drive both increases the parts cost and adds to the conplexity
of the assenbly process, resulting in.increased cost of the drive. Thus,
addi ng a grounding strap to the shock nmodint, as described in US Patent
5,491,892, Fritz et al., is not desirable. Mking a shock nount gasket of a
conducti ve rubber was consi dered, but was found to be prohibitivel
expensi ve. the ékﬁﬂtie°@ftaec6ﬁd@69ﬂvéﬁﬂﬁﬁbérbPéFdhéFﬂlR§ BuGh %ﬂﬁ%ﬂr%ﬁlt

board is describeqd in a Japane bl jsh at.ent ap aLjon
number 01 PPRBBSASERC IR, TopAEH: Bhekng Aet S iEs %&@%ﬂ%ﬁé& b

| NVENTHON bt biingd). Gttt geauwﬁ@rt@éeshhew&%ealé OhGHER Ion1§t 8L0BR &hd
nor e dlsadvantages 0 Hepri or According to one aspect of the present
i nvention tilkenoti suproviskee. a di sk drive assenbly conprising: a printed
circuit board having a disk drive nounted thereon, and having at |east one
shock nmount poi Gostsis calsieoolf majex gricernhbry ithg diglsrdiioe vadyggry, and .
electrically connected to an electrical path of Salagegrl nted circuit bogrd

a carrier addibion of parts pT"? 7 SFiverboth ingze e antSeFofti A

el ectricall on an ea cli,ng
sai d print ‘%’% g {tlhﬁoacr qql 1""rd (ié ?ﬂgrgggg@ﬁﬂg E%Oé% ”}LQ&*@{;@ Eh
conpri sing 1@1&&25&1% ot eHERAr LRS! Canik| adding! £ drounaihy HYUPIE0 ‘l‘.ﬁe
coating for electrically connecting said conduct i ve pad to Said carrier.
Accordi ng tshoekombant A describéd M @BcPatenly 5)149AR892prErite mtowldgdis

di sk drive assenbly conprising: a printed circuit board having a disk drive
mount ed t hardoslesixablgvi ng at Ieast one shock nount point, sal d shock

mount poi nt havi a conduct ad el ect*;l cally connecte f—‘u%el ectrical
path of said prrfiteddci? cé o Qpnt, gapFeter of @ conduct ve was

considered, but was founc_l to be prohibitively expensive. An

—5

i example of a conductive rubber for holding a printed circuit board
is described in a Japanese published patent application,
publication number 01-144699, Sukeyuki, published June 6, 1989.

SUMMARY OF THE INVENTION

In-order to both provide shock protection_to a disk drive and
reduce electromagnetic interference, while not adding to the parts
count“of the drive assembly, a conductive shock mount system and
printed circuit board arrangement are described. A printed circuit
board is_provided having a shock sensitive device such as a disk
drive an& having electronic circuit components, e.g., data handling
components mounted thereon. The printed circuit boérd is provided

with an electrical ground path and with at least one shock mount
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supporting said printed circuit board, said carrier being electrically
cdnductive; and at 4 | east one shock nmount system for attaching said
printed circuit board to said carrier, said shock nount system conprising a
shock mount gromet coated with an electrically conductive coating for

el ectrically connecting said conductive pad to said carrier, said shock
mount system additionally conprising g conpression fixture for conpressing
sai d shock mount grommet into contact with said printed circuit board
conductive pad and into contact with said carrier. According to stil

anot her aspect of the present invention there is provided a disk drive
assenbl y ¢i.Si Mthe &HYdK infhrtl goint heapdoviuddgighdaskodduveivnadpad

el ectronic circuit data handling conponents nounted thereon, said

el ect roni evhdichcdist edecarhiaaliliy ngonnegkerdrios thpeelrotnjcal greund patk of at

| east 20 negabytes per second, and said Erintgd ﬁircui board havi.ng an
el ect ri calthfr BFAAtES: ALIEARLRHRPHF at Ancglechiisal 8cﬁ°'ﬁiﬂﬁﬁ”§oi‘:ﬁﬁrl§ i &S

shock nou i A ciiye I L Gal onngegt id
ol ot ri caltradty S3¥, S4pBoseRHd" thy pRAta BILELSEOASTVAG! Aok, B
board, saighdd¥ MdintdYyatehl 86! Provibyd CHo ikith¥Rin@ thelipd ifA®ld digcuieck
nmount system for attaching said printed circuit board to said carrier, each
sai d shockomtditcs yshe ncaxmdEr Si Mha siunkk moooht systemetlomprdsed i tsfhomk

el ectrically conductive coating for electrical connecting said conductive

I
pad to sai®PwRf rgagketreeptpthgwith san| ?%ﬁmiﬁéﬁllés‘iﬁﬂ“%ﬁ-vﬁhé’%%ntﬁr
i nvention there js nrovided el ectroni ¢ asseml 0 i sing. .,a_printed
circuit bo%f%lc'fﬁiﬁﬁe?@ya %g'é"r?si e\/é”&é%é’zvearﬁf\éh%\?m&eel‘:@%f: Sﬁ?c g{hrecuit
dat a handl j R d ' nj ' | é%ﬁ?%
handl i ng c%in%c}-%g%tngﬂggé‘?‘gh ngkget CEQ%%%&S gég?%a{ltq %Fggsét:gzgﬂrigaa%yt B:er

second, anpafetd [THet ehoek’ Chibunboas¥bteayi Ny Aradilitebhally OEempiigwt fa and
havi ng at | east one shock '
compression fixture for compressing the shock mount gasket into

contact with the printed circuit board conductive pad and into

contact with the carrier.

Thé;= foregoing, together with other objects, features and
advantages of this invention, will become more apparent when
;eferring to the following specification, claims and the

- accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an illustration of a printed c'ircu:.lt board with
disk drivg, a carrier, and shock mount assemblies of the invention.

Figt;re 2 is a side view of a shock mount gasket.

Figure 3 is a top view of the shock mount gasket of Figure 2,

showing a sleeve in the center hole of the gasket.

This Sheet Has Been Reﬂlaced .
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mount #poi nt, said shock nount point having a conductive pad electrically
donnected to said electrical ground path; a carrier for supporting said
printed circuit board, said carrier being electrically conductive; and at

| east one shock nount systemfor attaching said printed circuit board to
said carrier, each said shock nount system conprising a 4a shock nount
gromet coated with an electrically conductive coating for electrically
connecting said conductive pad to said carrier. The foregoing, together

wi th other objects, features and advantages of this invention, will becone
nore apparent when referring to the foll ow ng specification, clains and the
acconpanyi ng dragihpgse BRI & DESCRLPItidM OF ThE DRAWeCSiEicgdteboard af
illustration of a printed circuit board with disk drive, a carrier, and
shock nmoumigaseeibshewing a tplurakifty of crndugtdve P3da- si de view of a shock

nount gasket. Figure 3 is a top view of the shock nount gasket of Figure 2,
showi ng a sl ee¥darrethels énddaarameohran gleghical C%W%%E%ﬁ@ﬁﬁﬁ%ge

Figure 4 is an illustration of the printed_cjpfcuif. ho . ElLour

showi ng a ‘iﬂ“ﬁﬂ’é’l“i”f’ﬁ ﬁ%(?oﬁ&&ctqwg"ﬂaé’gthﬁ’ﬁu# eSP’flsnt{ae%(rji%é‘%IcgﬁltoP ogﬁa of
el ectrical egtion between the conductive pads and ground path of the
printed circuirt board of

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

This invention is described in a preferred embodiment in the
following description with reference to the Figures, in which like
numbers represent the same or similar' elements. While this
invention is described in terms of the best mode for achieving the
advantages of the invention, it will be appreciated by those
skilled ih the art that variations may be accomplished in view of
these teé;chings without deviating from the spirit or scope of the
invention.

. With reference to Figure 1, a disk drive 10 and power supply
" 11 are shown mounted on a printed circuit board 12. The disk drive
may be of any suitable type, such as optical or magnetic, and the
disks__may be fixed or removable. The present invention is most
advantageously used with a fixed "or hard" disk drive which
operates at a high data rate. Magnetic disk- drives store
information on circular tracks of a rotatable magnetic recording
media. A transducer head positioned on a slider is moved laterally
from track to track by an actuator to read or record the desired

information. Typically, the slider "flies" slightly above the



Fi gure’ 4. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Thi s invention
i6 described in a preferred enbodinment in the follow ng description with
reference to the Figures, in which |ike nunbers represent the sane or
simlar elenents. While this invention is described in terns of the best
node for achieving the advantages of the invention, it will be appreciated
by those skilled in the art that variatiggns may be acconplished in view of
t hese teachings without deviating fromthe spirit or scope of the
invention. Wth reference to Figure 1, a disk drive 10 and power supply 11
are shown nounted on a printed circuit board 12. The disk drive may be of
any suit abherdodeofSURE a3 sRphisCaheordisk]rotates andThdedikls kdrires s fa xed
or renovable. The present invention is nbst advantageously used with_ a
fixed "orrbgidi'metadkbase \rlatie doroptabibity and fornjpgecigien pgpitioning

Magnetic disk drives _store information gn_circular track f a.rot |l e
nmagneti c PECGPﬁiﬁQiHQHFa?“RPPFﬁggﬂuﬁbF ﬁgﬁﬁfﬁgsViéhnﬁﬁFQﬁﬁgfgﬁi%@g ﬁéggnved
Iaterallyag£gg%#£ack to track by an actuator to read or record the desired
i nf or mati on. ypically, the slider "flies" slightly above the surface

of the disk asaifé fowktdPicH Ghe printdlicsleiBELYE Bord 12 Gré @eakrbnse .
plate for stability and for précision positioning of the spindle supporting
t he di sk( spmpphéntezspecessary hdoreacbrdxtalatand operation of the mounted
device, e.g. for the related function of recording data on magnetic
media of a disk drive. The specific components are not shown, and
are readily available, as undérstood hy'those skilled in the art.
Conventionally, the p;r:.tnted circuit board is grounded at one end in
order to reduce thg elecﬁromagnetic interference produced by the
data signals alonj the leads of the board. The conventional
grounding of printed circuit board 12 to carrier 13 is by two
solid, conductive screw mountings 14 (only one is shown) at the end
of the p:_f:inted circuit board where the electrical cable connections
to the drive are made as shown by connector 16. As is known by
t.:hose skilled in the art, the printed circuit board 12 has some
:flexibility so that shock mounting at tﬂe other end of the board
holding the disk drive is not affected by the solid mounting.
Carrier. 13 comprises any rigid support member (or members) capable
~ of sefving as an electrical ground or ground connection. The
. example shown is a metal rack.
Present data storage devices such as disk files and the
associated circuitry are rapidly increasing the frequency of the
data and therefore the data rate. In so doing, data transmitted

within the printed circuit board is achieving 20 megabytes per



Al so nBunted on the printed circuit board 12 are electronic conponents
necessary for control and operation of the mounted device, e.g. for the

rel ated function of recording data on magnetic nedia of a disk drive. The
specific conmponents are not shown, and are readily avail abl e, as understood
by those skilled in the art. Conventionally, the printed circuit board is
grounded at one end in order to reduce the electromagnetic interference
produced by the data signals along the | éads of the board. The
conventional grounding of printed circuit board 12 to carrier 13 is by two
solid, conductive screw nountings 14 (only one is shown) at the end of the
printed ciskeeond kaiad rsher earidhenigfreat.r i ol ssebl dateannates pnthe o chscditve
are made as shown by connector 16. As is known by those skilled in the art,
t he' pri nt de¢adisr caff t theapginbedasizenitf baardi tend, & ¢t aghdpkeMBRmt FRg at

h h d of the board_hol di t di, ' ' t affected. h
Sol 1 4. mouREPHECe CRAEd, S1ESHETTRmE R, 1P o tprensp o Ehefl S R Y B2 s)
capabl e 0%6%%H$Engﬁs @nsﬁ%fﬁéfiiéﬂ zound or ground connecti on. The
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exanpl e shown i a ‘dat a storage devices such as disk

files and the gmeek Ab6AtCLH & Uednipriifg’ BREKEY 21N8hERAT W hdi® idetauengy Of
the data and therefore the data rate. I'n ' so doing, data transmtted within

t he print ®liguresui2t andaByd bestlaghrewidey 3Bookgatvtieetiparto the shekndrdxea
rate and higher. At such data rates, the circuit :
and reduces electromagnetic interference. As shown in Figure 4,
printed circuit board 12 is provided with shock mouqt points 25
through 28. Each shock mount point is provided with a conductive
pad 30 which is electrically connected to the electrical ground
path of the printed circuit board. As understood by those skilled
in the art, the specific connections can be either a direct
connection, or an indirect connection through circuitry which
provides electrostatic discharge protection. 'Suc_:h electrostatic
'dischargé (ESD) protection preferable. 1In Figure 5, one of many
examples of suitable ESD protective circuits is shown connected
petween a conductive pad 30 and the ground pa'th 31 of the printed
. circu;t board. In addition, each of the conductive pads 30 of
Figure 4 may additionally be provided with vias at various
posit;pns, preferably at each of the corners, so as to provide a
good electrical connection to the pad 30 on the opposite side of
the printed circuit board.
Refe_rring to Figures 2 and 3, the shock mount gasket 21 is
shaped té provide generally circular groove 32. The groove will
allow insertion of the printed circuit board 12. A center hole 34

in the shock mount gasket allows insertion therethrough of a cap



| eads sof the printed circuit board tend to act as antennas to produce
uhwant ed el ectronmagnetic interference without grounding or attenuation at
shorter | engths. Shock nount 20, conprising gasket 21 shown in nore detai
in Figures 2 and 3, both provides shock protection to the disk drive and
reduces el ectromagnetic interference. As shown in Figure 4, printed
circuit board 12 is provided with shock, nount points 25 through 28. Each
shock mount point is provided with a cohductive pad 30 which is

el ectrically connected to the electrical ground path of the printed circuit
board. As understood by those skilled in the art, the specific connectjons
can be eiséeewaodi reioti leonnevtpmmssion £HixEwER r ecTak®HnAdcPPotbeh i ORyRnd

circuitry which provides electrostatic discharge prot i on. C
el ect r ost Bettom| sefar Bae ( ECHr JAAYY oﬂaﬁgﬁ er e."pﬁgﬁgguraelﬁg, ha(‘)lnleovf)f

many exanpl es, of I tahl e E I [ | £ 2GUJ [ ' esh&thut

bet ween ggeﬁﬁﬁ‘g%f?séﬁee psgbo%%gns%rgﬁggérgﬁn%&p%t hﬂ?ﬁ %%es{aﬁgqgreigﬁ?edﬁcﬁ%ui t
boar d. I c NgH6ék iduRtdgasietdf BngubE 4rdbyary
addi ti ona%??/aggé%ﬂrég%ddgg \?\npﬁr%/%bgstq%t vari ous pogi tions, preferably at each
of the cosRrgL3, iRO the aetpwalldeeeogwixzk dhatt masylsimideectypast oft ahopgld 30
on the opposite side of the printed circuit board. Referring to Figures 2
and 3, theounbc@aabehs maykkee employedhaped to provide generally circul ar

A Cont ot hol o THe; ARORE Toek TAANAE JAKOFEH MIRD Areandico ven BREPREBHGh of
a cap preferably including the interior of center hole 34. A uniform '
coating is preferred so as to preserve the shock absorbing
characteristics of the shock mount. Should the coating not be
uniform, the shock mount may distort and not provide the correct
shock absorption. In addition, a uniform éoating prévides the
best ability to provide the electrical conductive path between
groove 32; to tabs 35, as will be shown. A vertically patterned
coating :;'inay provide non-distorting shock absorption, but will
provide.less conductivity and will be more costly.
Any conductive material will be suitable; however, a metéllic
-.paint is the most gffective. Examples include gold, silver,
nickel, copper, and mixed metals. From the standpoints of cost,
conductivity and flexibility, copper is the most effective.
Spraying is the cost effective method of applying paint uniformly
to the shock mount gasket. An example of a commerciélly available
flexible copper conductive coating which is sprayable is Series

599-Y1325 from Spraﬁrlat Corp., Mount Vernon, NY.



8 screw or similar conpression fixture. Tabs 35 on the top and bottom of

t he shock nount gasket are optional and al |l ow consi derabl e shock absorption
to occur when the cap screw and nut are tightened to conpress the shock
nmount gasket. One of ordinary skill in the art will recognize that many
simlar types of shock nount gaskets may be enpl oyed. The shock nount
gasket is coated with a conductive materipal, preferably including the
interior of center hole 34. A uniformcoating is preferred so as to
preserve the shock absorbing characteristics of the shock nount. Should
the coating not be uniform the shock nount may distort. and not provide the
correct shock Shsommsgtosuitablegdeeting, thiqgkmess 45 cRRRIFEWESIYdds e

b bili OVi h I ' ' h 2
Cabs 35, dle,cortiBY L Tokasar, Fhe PRL Eon o BB, pRothab s dipEet” 1°
non-di st orgﬂ({\%ogq,q%salgﬁgr RLLRA4 g&tld‘y}gdilvig?pw FIF | ess conductivity and

w il be nore stly. Any conductive materi a be suitable; however, a
netal Iic paint As dHtemmest Feghest 2yethe dreowd! 3= iisnelligrt Up! shallidzy @han

ni ckel, copper, and m xed netals. Fromthe standpoints of cost,

conduct i vi the awddthexifhi the ypriopeér ciscuite borxd kX eati the Spogki mpund | he

cost effective nethod of appl ii n Eai nt uniformy to the shock nount
gasket . AnPIaLFH e%ﬂ‘aé’“é'éinﬁ ghk| £t il adfeln jasgusingcopprrekestdicalve

\C/g?;ioz? m&:gﬂtéét S@é@deaebrl Ei:lies'g%ex{du%%i%ggéga]t?izn% Ufoghé pgﬁlgclzl?tmoc@r{ip 'gaslx.étje%nt
'and the printed circuit board conductive pads 30.

In the preferred embodiment, a compression fixture, such as a

conductive cap screw 45, as shown in Figure 1, inserted through the
center hole of the shock mount gasket 21, and a nut 46, are
tightened with the shock mount gasket in position. The cap screw
is made of a conductive metal, such as,;brass. Tighten;ng the cap
screw wi];,]. compress the shocl_c mount gasket, making the electrical
contact :Petween the conductive coating in the groove 32 and the
printed circuit board conductive pads 30 and between one set of
pc'-f\_ds 35 and the carrier 13 much more effective.
. As shown in Figure 3, a conductive sleeve 40 may be inserted
in the coated center hole 34 of the shock mount gasket 21.
Tightening also compresses the Qasket so that the contact between
the sléeve 40 and the conductive coating in the center hole 34 is
more effective. _

Lastly,' tightening also makes the contact between the cap
screw or ';xut and the conductive coating at the other set of pads 35

of the shock mount gasket more effective.



9 The most suitable coating thickness is approximately 1 mil. The coating
thus retains the flexibility of the shock nmount gasket and provides the
needed conductivity. As shown in Figure 2, the groove 32 is slightly
smaller than the width of the printed circuit board 12 at the shock nount
points. A natural tight fit will aid in assuring good el ectrical contact
bet ween the conductive coating of the shgck nount gasket and the printed
circuit board conductive pads 30. In the preferred enbodi nent, a
conpression fixture, such as a conductive cap screw 45, as shown in Figure
1, inserted through the center hole of the shock nount gasket 21, and a nut
46, are tighteWeenwiaskembdedhauid nbightemsketthin pasiludtdive THeodapmeuntew i s
made of a conductive metal, such as brass. Tightening the cap_screw wil|l

conpress £fig® PLPYEARS A KR Lstancen feshLhanc ot Phiesy IRATRddYhet RBBA -t he
conductiv j ' r Lated gi.rcui t baar

conduct i vgeggggé@gn%%d{;’%g?@\e%gg‘g négasgpa(')% mgggérgéa%'he}’tché ntg‘gf (r‘%legrgmf% Rich
nore ef f eeheVpriMed kaWuit Fbsrl G s re@usdBiL sl Le15| &5V ‘Hixe”&){:e%%ency
inserted in the coated center hole 34 of the shock nount gasket 21T.

Ti ght eni ngange 0oL G ¢os240 thegalesityt, whithalret hesarantatiedqadngies bife20
sl eeve 40 and_ the conductive coating in the center hole 34 is nore

ef f ect i veegabytes pexaagand) dats 1dkRes t he contact between the cap screw

or nut and theggpnduct ba1503ks"4nd nEorlleif(iE:QE{or?setog : tﬁfg S:l.%?rention may

occur to those of ordinary skill in the art in view of these

teachings. Therefore; this invention is to be limited only by the
following claims, which include all “such embodiments and
modifications when viewed in conjunction with the above
specification and accompa{nying drawings.



of the shock nount gasket nore effective. CLAIMS W claim 1, Disk
drive  assenbly conprising: a printed circuit board having a disk drive
nount ed t hereon, and having at | east one shock nmount point, said shock
nount poi nt having a conductive pad el ectrically connected to an electrical
pat h of sat circuit board; a carrier for supporting said printed

circuit boar ““‘ﬁu! ei ng eIectr&EaIIy conductive; and at |east one
shock m)unt m imm“m ing said printed circuit board to said
carrier, each*saldlshbcksnnunt system conpri sing a shock nount grommet
coated with an electrically conductlve(&3$héng for electrically connecting
sai d conductive pad to said carrier di sk drive assenbly of claim

1, mherein Sabgaphectrical ly conductive coating is a netallic paint. 3.
The di sk dr|ve assenbly of claim2, wherein said netallic paint conprises

copper paint. 4. The di sk disek a&&eab&ysa{mg-l abmbdis Mfgr ei n sai d
electrically conductive coating is of uniformthickness. 5. The disk drive

assenbly of claim4, wherein mimrm%mﬁrlchiiékheésdiba%inﬂ;t%m@i%\kl grivey| .
6. The disk drive assenbly of claim 1, wherein said shock nount grosgbé
d

has a sl ot PEANHRY| bh%’F?P’fora%db%‘fjt'}%g‘ts&re&Sbr??ﬁ athogk EHPPthB%H
hock moune"aek Honnk, pol foind i KondAORR faf siFETLOLY %‘“‘*{%ﬁéé'sg%f
said print ﬁﬁ élé&t‘tic&?%&lﬁbﬁ%ﬂd’s bQEKté@lUlfrcﬁQt Nboard;
a carrier for supporting said printed circuit
boérd, said carrier being electrically conductive; and
at least one shock mount system for attaching
said printed circuit board to saild carrier, each said shock mount
system comprising a shock mount gasket coated with an electrically
conductivp cbqting for electrically connecting said conductive pad

to said carrier.

2, The disk drive assembly of Claim 1, wherein

said electrically conductive coating is a metallic paint.

3. - The disk drive assembly of Claim 2, wherein

said metallic paint comprises copper paint.

4. The disk drive assembly of Claim 1, wherein

said electrically conductive coating is of uniform thickness.

5. The disk drive assembly of Claim 4, wherein

said uniform thickness is approximately 1 mil.

e

heet Has Been Replaced

i



REPLAGEMENT SHEET 8. D sk drive assenbly conprising: a printed circuit
board having a di sk drive nounted thereon, and having at |east one shock
nount point, said shock nount point haV|ng a conductive pad electrically
connected to an electrical path of said printed circuit board; a carrier
for supporting said printed circuit board, said carrier being electrically
conducti ve; Jﬂ'ﬂ“ﬂﬂulﬂﬂﬂmwuﬁ ?hock m) nt systemfor attaching said printed
circuit boa said s ck nount system conpri sing a shock
nount grommet” céat ed % tth 4n electrlcally conductive coating for

el ectrically connecting said conductive pad to said carrier, said shock
mount system additionally conprising a conpression fixture for conpr essi ng

sai d shock nount grgnnet Irﬂ(&éé) ?ﬁﬂ &*{¢Esgyg@mgiynggdcghiﬁuug e in

conductive pad and Inhto cont sald carrier.”9. he di sk drive
assenmbly Qfajal 8h8e8. md@hﬁr ghBketi Hagl £lbtEad |p)érﬁpﬂi§iﬁﬁtfb!esmrﬁglg sadd
netallic paint. 10. The disk drive assenbly of claim9, wherein said

metal | i ¢ paiimtedorpriett boapdratpadaid shock Theund PRibE ve assenbly of claim
8, wherein said electrically conductive coating is of uniformthickness. 12
The di sk drive assenbly of clain111 wherein said uniformthickness is .

substantially 1 m I 13. Theeﬂ‘ gskvca %é ngnéﬁ‘b(i %If_aléfﬁﬁwm e @a%}_. -d

shock mount gromret Taddi tion as a cen t hrou
conpr essi ogh id dHdck %eau%daasiét L8 tebd kpétipnarg Swedin yj.éDfléTés'il Rak3, the
wherein said conpression fixture is electrically.conductive and

addi ti onal thidknesB 6f esatd gintedt aficulitt boasd datc aaiide shoak dmotmet qpolrstad d
shock

8. - Disk drive assembly comprising:

.a printed circuit board having a disk drive
mounted ihereon, and having at least one shock mount point, said
shoék mount point having a conductive pad electrically connected to
an electpical path of said printed circuit board;

o a carrier for supporting said printed circuit
board, said carrier being electrically conductive; and
at least one shock mount system for attaching
. said printed circuit board to said carrier, said shoék mount system
comprising a shock mount gasket coated with an electrically
conductive coating for electrically connecting said conductive pad
to said carrier, said shock mount system additionally.comprising a
compression fixture for compressing said shock mount gasket into
contact with said printed circuit board conductive pad and into

contact with said carrier..
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nount sgromret is conpressed by said conpression fixture to bring said

el ectrically conductive coating in said center hole into electrical contact
with said conmpression fixture at said center hole. 15. The disk drive
assenbly of - gl Hﬂﬂ“ﬁ”ﬂ said electrically conductive coating is a
metal lic pai ﬂtlm““mu disk drive assenbly of claim15, wherein said
met al | i ¢ pai nt* cdnpri s8s topper paint. 1F. The disk drive assenbly of claim
14, wherein said electrically conductive coating is of uniformthickness.
18. The di sk drive assenbly of claim 17, wherein said uniformthickness is
substantially 1 mlg 19. The ﬁ%kdggkvgrﬁéeg@%bqu Praignaia, gyhefiresai d
shock nount assenbly additionally conprises an elecCtrically conductive

sl eeve t hrgaigh ateictlieal Uy COSRIESEi v doatingeiexd eretaland paimt sl eeve and
conpression fixture extend through said center hole of said shock nount
gronmmet, and wherein said shock nount gromret is conpressed by said

conpression fixture to bring said electrically cqnductjve coatjng.,n said
center hole into el 8trical cHhtaddshi Axi¥g; %?'@g\)(e °<£t {]5151 cde'nt Shotb.
20. The dis rive.assenbly, of cl al 9 r el aid electrically
conductiveszhkjbcgﬂ%ali'a@capﬁéi(gl ??'gp%l%% .cof\gggTﬁée{hf'sk drive assenbly of
claim 20, wherein said netallic paint conprises copper paint. 22. The disk
drive assenbly of claim19, wherein said electrically conductive coating is

of uni formthicknes31.23. TheTHesldigki drigsesasiénblyf of Blaidl, 8 whehereisaid

uni formthickness is substantially 1 ml.
said electrically conductive coating is of uniform thickness.

12. The disk drive assembly of Claim 11, wherein

said uniform thickness is approximately 1 mil.

13. The disk drive assembly of Claim 8, wherein
said shock mount gasket additionally has a center hole through

which sa_"j.d compression fixture extends.

14, The disk drive assembly of Claim 13, wherein

-.said compression fixture is electrically conductive and
additionally is in electrical contact with said carrier, and
wherein said shock mount gasket is compressed by said compression
fixture to bring “"said electrically conductive coating in said
center hole into electrical contact with said compression fixture

at said center hole.

15. The disk drive assembly of Claim 14, wherein

said electrically conductive coating is a metallic paint.
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24. Dpsk drive assenbly conpri sing: a printed circuit board having a disk
drive and electronic circuit data handling conponents mounted thereon, said
eIectronlc_cLLCULL_daLa—handL+ng conponents operating at a data rate of at

| east 20 msgab .t and said printed circuit board having an
el ectrical lﬂ@ mw ng at | east one shock nount point, said
shock nDunt nducti ve-Jdad el ectrically connected to said
el ectrical ground path a carrier for supporting said printed circuit
board, said carrier being electrically conductive; and 14 at | east one
shock mount systemfor attaching said printed circuit board to said
carrier, each said shock nount system conprising a shock nount grommet

coated with an el ectyg cally CQ-%@U%'s!&edEQ%' %émlg%%ct&hfiﬁ' by, cRRepeihng
said conductive pad to said carrier. 25. The disk drive assenbly of claim

24, wher ei 8asdai et 1 Nice padintC dolnpkased hqspefk phdak. nount points closely
adjacent each of 4 corners of said disk drive; and said at |east one shock
nount system conprises four shock nount systens, each el ectri caI I y

connecting one of sajd shock unt_.p of sai prl Gi r oard to
said carrier. 26. The' disk dri g‘n'irﬁilr;"ﬁfa%? 28 ?ﬁgr saf” erein

el ectri cal %Xiﬁogf ‘tei'i/‘%nﬁ&gtd%d%i@engf’ﬁ{ﬂgg _Lgaqo@t ung&)m‘tl'%i%lgsgrl ve

assenbly o arm in said nmeta alnt conprises copper paint.
28. The disk drive assenbly of claim25, wherein said electrically
conductive coating is of uniformthickness. 29. The disk drive assenbly of
cl ai m 28, wherein sal8l uni f or Mhehiddekesirive appembdynwmfelClaimyil?, wherein

said uniform thickness is approximately 1 mil.

19. The disk drive assembly of Claim 13, wherein
said -shock mount assembly additionally comprises an electrically
conductive, sleeve through which said compressién fixture extends
and saidasleeve and compression fixture extend through said center
hole ofisaid shock mount gasket, and wherein said shock mount
gasket is compressed by said compression fixture to bring said
electrically conductive coating in said center hole into electrical

.'dontact with said sleeve at said center hole.

20. The disk drive assembly of Claim 19, wherein

said eélectrically conductive coating is a metallic paint.

21. The disk drive assembly of Claim 20, wherein

said metallic paint comprises copper paint.
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30. An electronic assenbly conprising: a printed circuit board having a
_ shock sensitive device and having el ectronic circuit data handling
conponent s nounted thereor;—sakd el ectronic circuit data handling

conponents o rate of at |east 20 negabytes per second,
and said pri ﬂmﬂ'mﬂmﬁ" mﬂggm@ having an electrical ground path and having
at | east one shock nnum , sai d-sfgpck nount point having a conductive
pad el ectrically connected to said electrical ground path; a carrier for
supporting said printed circuit board, said carrier being electrically

conductive; and at Jeast oneqﬁﬂpgﬁﬁgp gvgyggfgmﬂ%LOchﬁgE&ngg A flePLint ed

circuit board to sai'd carrier sai d shoc t system cohprising a
shock nmoughi@r&1&@tr LRat8A clinldictivel 864t iAlikyof O rn @ hgerRhesg. f-or

el ectrically connecting said conductive pad to said carrier. 15 31. The
el ectronic assenbly of claim 30, wherein said electrically conductive
coating is a metallic paint. 32. The electronic assean{aof claim 31,

wherein said netal I?% pai nt @&?prq@é‘sd(?éﬁﬁe?sﬁﬁi'}mﬁ’ of3Clajfe22) cWheERiR

assenbl y Ia| rein said_el ect al uctive coating is of
unlforn1tﬁ?%§n%@ \%ﬁﬁ¥qﬁs§c Foﬁpgr3§£ﬂ§%51¥ 6fm% ai m 33, wherein said
uni form thickness i's substantlally 1 ml. 15 22. The di sk drive
assenbly of Caim 19, wherein

24, Disk drive assembly comprising:

a printed circuit board having a disk drive and
electronic circuit data handling componénts mouhted thereon, said
elgctronic circuit data handling components operating at a data
rate of at leaét 20 megabytes per second, and said printed circuit
board having an electrical ground path and having at least one
shock mount point, said shock mount po%nt having a conductive pad
electricelly connected to said electriéal ground path;

! .a carrier for supporting said printed circuit'
board, sAid carrier being electrically conductive; and

at least one shock mount system for attaching

. said printed circuit board to said carrier, each said shock mount
system comprising a shock mount gasket coated with an electrically
conductive coéting for electriéally connecting said conductive pad

to said carrier.

25. The disk drive assembly of Claim 24, wherein
said printed circuit board has 4 shock mount points closely

adjacent each of 4 corners of said disk drive; and
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said ¢lectrically conductive coating is of uniformthickness. 23. The
df sk. drive assenbly of Claim 22, wherein said uniformthickness is
approximately 1 ml. 24. ' Di sk drive assenbly conprising: a printed
circuit boardhaving a disk drive and electronic circuit data handling
conponents m“l_sai d electronic circuit data handling

conmponent s mnm“ Euﬁﬁ ta rate ofigat | east 20 negabytes per second,
and said printed ckrclit® bdard having an el ectrical ground path and having

at | east one shock nount point, said shock nount point having a conductive

ad electrically connected to sgid el ectrical ground path; a carrier for
gupporti ng sai dypri nted ci rcﬁlallgb%%lr](fa%a?’be Cgélgfzge'?mﬁ‘g:i RYSEPBCFPTREFFS5

- conducti VeayAnghodk mEaRt SHEOC KaBRUG c%ﬁi&ﬁﬂ%%r&te%ﬁhh{@néab? piigted
circuit board to sald carrier, eacﬁ saléas ocC unt system conprising a
-shock noushogaskRinte pligdsWolth salidepefitdd @i kyut® Bbadd to saatii 88riDér.
electrically connecting said conductive pad to said carrier. 25. The
di sk drive assenbly of Claim24, wherein said printed circuit board has 4
shock mount points closely adjacent each of 4 corners of said disk drive;

and sai d at | ead®-one sholRenddfk SFiveARSsHpLYseE FLatmshockvhttRtn
Syst ems, géfdvlj' é‘ieeé:ér{i'c%gll c%ﬂ&ﬂ%%%b@gc%%rnf&f 183} fuetfH9K "BYRhe POI LS Of

said printed circul ard to sard car

27. The disk drive assembly of Claim 26, wherein

said metallic paint comprises copper paint.

28. The disk drive assembly of Claim 25, wherein

said electrically conductive coating is of uniform thickness.

29. The disk drive assembly of Claim 28, wherein

said unitorm thickness is approximately 1 mil.
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26. . 2 The di sk drive assenbly of Caim25, wherein said electrically
conductlve coating is a netallic paint. 27. The di sk drive assenbly

of Claim26, wherein said netallic paint conprises copper paint. 28.
e disk drive assenblm of Cla|n125 wherein said electrically conductive

coat| ng |sr‘mumﬂl Iﬂl éss The disk drive assembly of Caim
28, wher ei

ckness |s agproximately 1 ml. 30. An
el ectroni ¢ assenb y conpr|5|ng a printed circuit board having a shock
sensitive device and having electronic circuit data handling conponents
mount ed thereon, said electronic circuit data handling conponents operating
at a data rate of at |east 20 negabytes per second, and said printed
circuit board havi p.an el eciani edlecgroniel gaiechbipdecdnpatimingt: | east one
shock mount point, said shock nount point having a conductive pad
el ectrically connected to sald &xddtetcaFigPwhind heard; Bagsmgied fehock

SuDPor ! R afdl MesleShrghe! SV, SPReRRF | SRR P bR i oc
ok, hoedsahEi R eSS, 3819 SpeloL SiatemEaL el thye
el ectri cabbipenenest opgratinly canducdatee fard bp S XbaAS 20E€hegabytes per
second, and said printed circuit board having an electrical ground
path and having at least one shock mount point, said shock mount
point having a conductive pad electrically connected to said
electrical ground path;
a carrier for supporting said printed circuit
board, said carrier being electrically conductive, and
at least one shock mount system for attaching '
said printed circuit board to said carrier, each said shock mount !
system comprising a shock mount gasket coated with an e1ectrica11y

conductive coating for electrically connecting said conductive pad

to said carrier.

31. The electronic assembly of Claim 30, wherein

said electrically conductive coating is a metallic paint.

32. The electronic assembly of Claim 31, wherein

said metallic paint comprises copper paint.

33. The electronic assembly of Claim 30, wherein

said electrically conductive coating is of uniform thickness;
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31. " The el ectronic assenbl y of Claim 30, wherein said electrically
conductive coating is a netallic paint. 32. The el ectronic assenbly
: of “Claim 31, wherein said netallic paint conpri ses copper paint. 33.

The el ectronic assenbly of Caim30, wherein said electrically conductive
coating is_of uni m t hi ckness. 34. The el ectroni c assenbly of

Caim 33,” Hr" 'ilﬁ% l” 'f form thiygkness is approximately 1 ml.
. oC " *

-

i herein
34 The electronic assembly of Claim 33, W

jmately 1 mil.

said uniform thickness is approx
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