; bce3eZW " ~H6~T: ?!' 1 Radi o- Frequency and 1EI ectro-Magnetic Isolation for

Cover and |solated Cover Field of the Invention 5 This invention relates to
a nmethod for radio-frequency and el ectro-magnetic isolation of a cover, and
an isolated cover, and refers particularly, though not exclusively, to such
a met hod and cov f hard. di K’Ei | and the
like. 10 Backgrofﬁ?&'c’t%reglhe"c}’nvéﬁielg%?\ Hg%slggg{%%?{:g%%yg?é&oﬁw ard di sk
drives for corrputers MP3 pl ayers, or €peeriike, as well as the radio
frequency isolation ("RFI") and el ectro-magnetic isolation 15 ("EM™")
general ly conprj nponents: an elastomer ring, and an electrically
conducti ve coaffai‘g“tsi'ﬁm@“’]eﬁ ion of the elastomer is to atnospherically
insulate the device fromthe environnent as exposure to the environnment may

be harnful to the |id ﬁ&i I;@ate ng atﬁc%?[}:dcéco&gé fr umcgnd %eéfrg'ﬁ'na&%rg di sk

drive. The function o he e ectr general |y
conpri ses at misoltion ef 8 FaY§ ngndaaR Hsokat quéwaﬁﬁrFPferSr%’%ﬁ'cé'laélhct@”@smfo provi de
EM and RFl. | RxdiixielyRRUSLIE bUhdtig @bl cavédrdsrchatt Gikk hiviey eorwbinputerssi@Bs i ng and
EM / RFI shi el di pgersysn iik@n el astoneric ring, or formin-place gasket
("FIPG"), is a & 0 the hard di sk cover and a conductive coating is
applied tolt)he surface of the 25 elastoneric ring by el ectrochem cal
plating, or othREkdreGhd@lthdinventidale to stringent requirements for hard disk
protection, and technical operation, the conductive coating is required to
have sufficient adhesion strength to the elastoneric ring, and sufficient

t oughness to piTowiseatinglef coverslwf hartiyisk dgeesdor eimppiers)yiParndeyess, brathe K i on, as
wel | as suffi C'ag%ellcé)sr {hQSHaQIPIfFe(aﬁér% 6}slfbcl:a@on IRAryRRgr I&HG’W\%B@EM iSRS are

wi dely used for sealing a catlo I ncor porating conductive Eartlcles in
such materildls (@M'l)E?Q?ﬁ"dé°’ﬁprlsP?ﬁ“t°é’6mE‘éﬂ‘Fﬂﬁci"l JPsmeT iHpgwAnd @n elsetitlY mance
cannot neet t heofidugtivelcoamg! $hd nctibAblihelblastoragps loGihosphericeilytimmiataiie t o

i nsufficient Elglew?%ﬁjoﬁlzﬂel érﬂ rgAnq{Jtnpgs S%pfog&ytty ﬁﬁe&%l’ronﬁ{enfjl‘ﬁgy Bﬁ hgﬁﬁfﬁl 8' es bel ng

rel eased 35 f har
drive. El ectrodhecliietions aps tﬁ@hnmgl pegirmangs tof e dax Ciﬁkaﬁf v g Theofungfiopgt tQFI i c

coating onto tmcfnu&lb%nda&weraammgswdhlg&geram,t@mpaées at MBtali® ebathf @ittekM and RFI
shi el di ng require drive, provided the coating

adhesi on t d%t h&®% '?W@'S{?ﬁ‘f P%%va'ge E@ ']dj;ﬁ:ent to withstand the forces

inported on the sealing material during assenbly of the cover w thout

de-1am nation f elhBRiiring OSQW MISIQEI’I\;eh\ﬁ'thl Q‘é@éﬁhg%d |ETMIﬁ¥F‘FQﬁ|QI§H§e with a
preferred aspect of the invention there |s rovi di ng

radi o- f r equenc¥YH#G: @%ﬁ%d‘ﬁ%ﬁr@ri‘%ﬁf"ﬁ?? &?k?tdrF'%G gd?/@‘?‘)"e ﬂ'e? tBger havi ng
a base, a top, harddiak polernaid aeandidiveredatop ia gpeliedoiethe ofifage dfethgt one of

10 the basey an%latst}ﬁeP i@fhg %@ecgﬁéhgﬂﬁapﬁém% | 67 bihgr tegfﬁbf%blbé ZbMto%’tr'ng@ﬁf pos ed

surfaces of 'th eposi t 't € _coati ngw
exposed surf acé%q%Pm@me f‘i!fo*l@ﬁ’ré’ﬁ"s‘é%??“”f‘ h@‘dt E’ﬁh"é‘?%l operatigna dhe coruc IHBI yrrer
seal may be of oaatmgnsereq@&edwmsnﬂnﬂgmteﬂheamnelrasgtrame alasttericiriag,,and 5

F ﬁley,ltj {)St[ hane, %LﬁlClQH%gugﬁnessrt]ea rovu‘i:’e ée‘?&%ﬂ\n& ﬂeggf Jhﬁ)ﬁﬁ@ aR@ge %fm r‘alﬂgn l%gse and

well as sufficient corrosion resistance.
30
Rubber and epoxy resins are widely used for sealing applications. Incorporating
conductive particles in such materials can provide a limited conductivity. However,
performance cannot meet the requirements for hard disk applications either due to
insufficient EMI and RFI shielding effectiveness, or due to particles being released
35 from the sealing materials, which may damage the hard disk drive. Electro-
chemical plating, or electroless plating, of a metallic coating onto the rubber or
epoxy sealing materials can meet the EMI and RFI shielding requirement for a hard
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Before the form ng process of the polyne% seal, the at |east one of the
base and the top may be cl eaned. The cl eani ng process nmay be by
ultrasonically in an al kaline chem cal solution, or wet cleaning. The
cl eani ng process may be followed 20 by water rinsing and drying. The

pol ynmer seal pr o res e val ve,
and may be fol ?*5&}959603?@ aﬁ?f 3%3"%3 eﬁran?%ﬂ\ef T q'gsk’)ﬁ'geqqt?a vi ol et

| i ght havi ng awitestariddngyfolces impored orathg se@iDg materidlCIring asapmblvnarwpverey, curing
may be by a ZSMtH&ﬁgyan%r,bmc%gﬁ ss at 160C for 20 m nutes. The baki ng
may be at 150C for hours. After the polymer seal is formed and before the
deposition process, a further cleaning may be performed. The further

cl eani ng pr ocesumeyy bethbynventioror nore 30 of : a pl asma cl eani ng process,
ultrasonically in an al kaline chem cal solution, wet cleaning, and in a

di l uted sodi um hydroxi de solution. The plasm cI eani ng process X be by
appl yi ng a subdt pespdangeanithvaopreigeed aspactshilierinyegticifnere éy Preydesed eethipd o | ow
pO\C/jver hde|ﬂSl ty. fJ%M@%ﬂlaﬁ@qM@Sanméli&@maﬁﬁWc Relatioh fohe coangae 20@rt 0 500V,
and the | ow po n_the ran re
centinetre. geg%g %E%S§t¥é%pe¥%40%g°'¥/m‘f’ °53d form%g 83'39}& eq%éf\égtrl?%(% &g&?r ent at a
frequency ilf tmetvaaﬁged S@KpD, theomethokEpmpriEing: meféumngq@il piretadswifages dbe for a
time in the rapge c;_PyrﬁéP s34 Uy dapbdithg a mgtaT@%oémQ% bil 6xgoeéd bkhcEEyf the one or
nore of: chrom um ium co er nickel and titanium The seal may be
forned on bothpf"M@erb's&E'ethﬁn‘tPal"Héhqp * 5 The depositing may be by a magnetron
sputtering process. The nmagnetron sputterr ng process may be of a power

density in the T’h@&)ggm%r k&l %ypt% oisgljrﬁ‘até'raf:%ms'isﬂﬁé bf an BasBrAP Avdidriadn

pressure in ther ative direct current substrate
vol tage i n $he PPvEBaRD °'E onmw fﬂweﬁenagﬁr‘ AHgest 8ne 9fdhehiase ePa top:
Alternatively, a negatl ve pul sed direct current voltage may be applied to
the 10 subst at 2 0} tallic
coati ng may b e%g?o ﬁér&‘ljﬁ &)éss O thQSolgrﬁ&gs%al gwlélg Ie%gtsc}n% A?H?e ba-ggeanﬁm

Al ternatively, thmepdeqyo@ﬁ Glpmdna'ﬁheb@abyﬁgé’lr@éﬁsr BrRESs byl L&tquﬁ@jcﬁﬂlfdité%ded by
degreasi ng and aﬁém'cﬂ&nrcﬁ%@luﬁ&iﬁoﬂﬁét%lehhrﬁg Catdidaging ot ridy k@ fbiltvelness i n
the 15 range of 0.5t mcrons. The cover may be fornmed of at |east one
mat eri al Pecadater B’i’ﬁ'”gsatngdm'”@ss steel, aluminium and an al um nium al |l oy.
The cover may be of a hard disk drive. 20 In anot her preferred aspect there
I's provided a Grﬂgg&]yrﬂgr alhl‘r@ n?ndjbrﬁgesg'HaV%eFB?QJQ@%ﬁ@d%dréss@d:QpérQﬁé‘QﬁvéM th the

above nethod. In i nal preferred ere |s
drive conpri si @99 &aYRePINGH by Yringcang pIRNg: Prﬁ@r@&/%‘g"%%ﬂﬁﬁspﬁg?@ top and a
base, a pol ynemasiegh watelenghSn prerrangec09 taod00hine Altarpativaly, ¢uneg mag ke bnd seal i ng

W th the top Q % ap@ﬁ%ce@(‘QQ%% BHsd rﬁﬁ@(ﬁT OfheltaRing RAY be biB0idRr gnd the

base bei ng neta I ze epositing a net ic coating on all exposed
surfaces of thd&od€al, the top and the base. The netallic coating may be one
or nore of chronrunr aluniniun1 copper, nickel and titanium and the

pol yner seal an el ast qner.i.c r] 0, oxy. 30
The seal is pr t |‘§P¥"Zﬁr r?rg% ﬂorsnefj gqregorrée%fsg 'ﬁ” B ol&gﬂ ef{”rtrrge?al lic
coating appl i ed:lesmbgeqmenperiormw i Bfe fméhes elepnindomoesss tﬂﬂé bePY NGBS | n or der

that the i ngenty. %prma a@anfngldr%egm@nra%mn And diefdd dhemal sdliibs, vatact i cal
effect, there s now, be

4 preferred enf GP'H%r?f‘g N d"ﬂ"ﬁa SB‘#‘%‘E g}‘ﬂ?g’i 4%”??% e?h?é’“&é&%"?'?‘%?r?‘)é%ngle?ngnl Y
wi t h reference ntay beloy applgiogrp anlstratg bids| vakage @i verv@;tma\mmt@s targetshtiaciw
power density. The substrate bias voltage may be in the range 200 to 500V, and
the low power density may be in the range 0.1 to 0.4W per square centimetre. The
35  substrate bias voltage may be pulsed direct current at a frequency in the range
50KHz to 300KHz. The cleaning process may be for a time in the range 5 to 30

minutes.



Figure 1 is a front perspective view of *a preferred enbodi nent of a cover
in accordance with the present invention; 5 Figure 2 is a top perspective
view of the cover of Figurel; Figure 3 is a cross-sectional view of the

el astoneric seal of Figure 1; Figure 4 is a plan view of a deposition
chanber for use in performance of a preferred enbodi nent of the method of
the present invention; and Figure 5is a flow chart of the preferred

enbodi ment of Themettibooatiod ray heroee 4t mo@ dDehenlival Abegtium peapper, BiEkePr ef er r ed
Enbodi ment The i: QS I onmputer, M3

pl ayer, or theaﬁ@éﬁl&ghgﬁ%\#ﬁai slggrgg:dégbgtgéﬁaéreogtgﬁé&{tplg%&shom) i s contained
within a cover 4. Cover 4 15 has a base 8 and a top 6. An el astoneric seal
10 is used §o ph@\@eﬁ&.tﬁg&ﬂ@ bmtywemgbafm SHuterinigt woces. Bfhasmegretror seal 10
is |located at a I pher f eit f Seal 10
therefore pr ovi® '?iqurg'f‘%gg |3°§ és?ea etwe gqr{]thg r%r‘ig%pz gbmdpegé % cover 4
i s assenbl ed. Eeralgteﬁﬁ‘mtﬁ@e%&lpn m@ss@('ﬂéhﬁfgn%b@rﬂdﬁ(ﬂ%Rpér”P%@!?9“%2 of base

8 and/or top 6cyradht é\:b'gﬁétélbblta eﬁnocaé tenge wtoOQOVh@ay%%‘p?bI(éﬂ&ds ihe saieiate10 i S

provi ded. This physi cal yapour, t This is
sui tabl e for Wﬂlvs'x grrie\9 'Vge%'ﬁea J]%ﬁt Léﬁf/?fﬁa 9 i) B gaégp Sﬁatl ons.
The net al | i12at isastate atcefesjuenpy inthe rameanw @n@élﬂHmﬂiﬁeﬂﬁté'hc 8qatieg ®aY ng
process. 25 Bybe%f{&. cfiRs WHBIAREES RORRtaAn sputtering process, various
netal s can be easi ep05|te onto the elastoneric seal 10 at | ow
tenperature without affecting its elastic properties. An effective plasma
cl eani ng prior A]t@mmanyj nige ciepesitingi may etseh aiyc eecttdiess aplbtigi eroceédedhéy coat i ng
14 to el astorrerl ' ' ’p&e tegial 10.
Various el astorre rggs(? awe&ggﬁﬂ aﬁ@%‘%}eng . rOil/‘cajat%ﬁc?q)g ari gté(ﬁrr%@re égﬂstﬁ%h as, for
exanpl e, cHpfonirange ob0-bitd himigrANs-copper, nickel and titani um may be used for
the netal lization process and the coating 14. Preferably, polyurethane is
used for the 3 seal 10 W2 t ch (Y] or t he
Coating 14 ThiTs SOIETTRAEOATOR Tt BFSar'e it iselaiehl; slidds ool

seal i ng and go@bimiENgm,zand an alBmiRiUM gly.eT' qwgerfmuﬁy@@uotmbarwdtShSme de I am nati on,
chi ppi ng or performance degradation observed under the hard disk drive
application conditions. Preferably own in Figure t he

el ast omer i @Onad®@naier preferge AspeFtt theée 5s eqr%%’é‘{%gn%rW%ers‘éfaquﬁj i%?kp 'Sfted onto,
or formed on, tpheegedirdresryant? withthe)abodfe hdtieodt op and/ or base 8 to formthe
seal 10. The cover 4 preferably conprises a netal such as, for exanple,
stainl ess steel and/or alum niumor alumniumalloy. A prior passivation
and wet cl eani iyaingpeaferqusipeqt dnept ISR det @ N3 ik drivReSPMPHENG BAPVET 0 i s
formed in situ 08 ap@sd piel helodvaf conppsify arod and bamee,8a pdlgmer seal at a

25  periphery of the top and the base and sealing with the top and the base, exposed
surfaces of the seal, the top and the base being metallized by depositing a metallic
coating on all exposed surfaces of the seal, the top and the base. The metallic
coating may be one or more of chromium, aluminium, copper, nickel and titanium;
and the polymer seal may be of an elastomeric material, polyurethane or epoxy.

30
The seal is preferably formed in situ before assembly, and the metallic coating
applied subsequently.
Brief Description of the Drawings

35

In order that the invention may be fully understood and readily put into practical
effect, there shall now be described by way of non-limitative example only



The .el astoneric material for formng seél 10 is preferably plotted onto the
periphery 12 of the top 6 and/or base 8 using conpressed air and a
mechani cal | yoper at ed di spensi ng val ve or servo valve, followed by a curing
process (51 ) preferably using Utra-Violet ("UV') light. The preferred

wavel ength of th light 15 is.in the ran of, 20 4 e
preferably 300%%”%0%%%9@% ﬁg 5 BFegP e v 'ité‘ﬁtg)%sér?pgﬂrg?l}%y%i {s'mgt about
5,000 milij oul esferencepothe abedripagyinyitustsatye de@jngain IB&C f or about 3 hours is
preferred for ept,Qassd Boronfbbehdiald Vel Yor o peferB@lembBdimBit &rea caverdsd of an
epoxy by plotting the e,Pox$/ onto the 20 periphery 12 of the top 6 and/or
base 8 using c8RPFEESEUINING PSRt BVeRetani cal di spensing val ve, fol | owed by
a thermal coiri FgurXsassp peispactive nipe oithe ceveodf Fightsd, f or 20 minutes. This is
to prevent the . Sl )| : ; [=1=) cess at 150C for
about 3 hours iFgg%;@é érc}r%gg%S&g%ndﬁ\gwgﬁ&h%gg{tﬁ@ér%c%rgﬁgfﬁgﬁggf t he seal 10,
ul trasoni c cl e&igiieg4 (Sa)pldroyiew \@h andepgsition ehambpar for |use jih eedy@aNeEa?’ &ol uti on
g}ﬂy beI pe&forng%ferFEBieﬁ\bBﬁMgnh%f{ﬁweHeﬂmdftbypr\é@érﬂ?rnvédti_aﬁ;iaﬁg and dr¥i6;19 (35).
ter | oading e cover intq,a netron sputteri V. an
evacuation 30 &9 BAAKEX %g'f)p?&%regle?@ﬁgﬁ%ﬁteogﬁ}er%@@zE"ggﬂe%‘SB). prior to
coating depgbsition (59) may be used. A negative DC or pul sed DC substrate
bi as vol tage i Meldi6d basGRLGH oPARferadEMboiméntappl i ed, with the targets 20,
22, 24, 26 being powered at | ow power density preferably in the range of
0.1 to 0.4Wper square centinetre. In the case of pulsed DC, a frequency of
50 kHz to 300 Rhe dissvings ehew mecird dible divectafor mgroBputer, P playebeorithe tikee r ange of
5to 30 mnute [ b t he
AL o PR G SR el

pl asma cl eani ng process. | _shielding coating 14 may
be depositdd (%99 aypserdodnst @ &P & puint LstoeericeeAnt gypet 4o tpﬁg'd&?pﬁ)%aéd
surfaces of seabtwkbn 88t 4 Bed ®PLE. I Blastoréracsanio tshecatsavatra deripiédre 1@xaposed
surfaces of the. seal e those nqot d i i : face of
top 6 and/or bEYE &' b%\géﬁo&% ar(‘:dtsj?arsg(r%t' %J}:ch'b )E“%geté‘\’{g?mg@%% 8?*%“8%% '5 1o
generate an ar getveph 4o and bepriBrvdientaeueriisapisprbledr fasiomeripselolfller density
is preferred tQxgdd dlodndehe seRgiRerPi2 ¢t bhée dlandldp@p esquare centinetre,
depending on the target material used. A higher |evel of power nmay be used
to increasé’t he deposition rate provided that the sanple tenperature raised
by the plasma Ronitalicicmting W o tha etastomesesede toimpteyided.ofhipmay bg eerliad i on of
the el astoneri : : itiohO- RRSiol | JMKESSE 5Balih
preferred to bcebyiju(r%mgﬁéﬁridaaﬁbagggrf&%a%llt(')oh Tr#;?rsg Fi fSE gé}g is a schengti c

di agr am of t he A& gHM{RFd shighling: apRlicRjioas; st g m‘?ﬁ@”g'B?ler%‘?ﬁF%t"i‘%n“?ﬁ P he system
can be in vari qubaldreedrmagiepensputgringprddess. pr oducti on 15 requirenents. As
shown, ther2 is a shaft 16 on which the cover 4 is placed. Argon is

i ntroduced "at 18. Four magnetron targets 20, 22, 24 and 26 are provided for
the enission ofBytUsngnBe anbaiasiced &38R31ON (FRUEEHRI RECCETSH VRToUs P13}y Ci"ﬁ,bei nthis
case chrom um eBsigfdepasby ontd tHeGladtoniart sel 106t pegahperstureudithibutatfectbgas i n t he
range of 60 to 12 20 i s applied.to C | . i ; coating
quality. In thétscegassz,{c 8f°pﬁﬁ'F§'e ,Ct“ée ﬁagﬁaecﬁe\é@k? g’”%’ﬁgeo %g%%8§&gl89km to
100 kHz is pr efeghanees thpradhiesioatsf {he coatingtKite Ringtemeriss seabithoulchemgdingsthe n t he
range of 0.35 t QycberiedbGhaE% 16lepending on the material to be used. 25 In
the case of depositing copper as the EM and RFI shielding coating, a thin
top coating of other netals such as chrom um and al um ni um may be deposited
f or oxi dati on/ Mariowssélastomers treayt heonsedafndsedl 90, &ngh vaioghmetpts sushcasl &uir, if it

Is desired. 30 e'):érﬁ{ﬂpl Grohiut ERuriihRinNE&per, Plcké land alHiufh Bky G EdaToc@¥ers with
a pol yur et hane sea

[ formed al ong the cover ed wer e Hltr,ason'fca |y cl eaned
(54) for two nimgidE8tionpragess prhing qeatipg dfy 8??6!‘%@1, REWGRY a’feo'FI“WJear Y wat er
ri nsi ng andsdr \sesig1d, Sénd. méfatic sargplies onarickel3B Usedded tHeb6Jatingitd. t fibis
deposition cha . , Hg@ i t s shown
in Figure 4, agcgﬁ) ﬂgtfoggog é%\%gggéé%cu ggt,,@%@g%a%@ %g%&a%@ma&aasm
cl eaning (58) was then conducted under the followi ng conditions:



Di scharge gas: Argon (99.995% Chanber Sressure: 1.6m Torr DC current

density applied to chromumtarget: 0.8md cnR 5 Pul sed DC bias voltage
applied to the sanples: -300V Frequency of Pul sed DC bias power: 300kHz
Cleaning time: 20 m nutes The rret aI lization process (59) was conducted

imedi ately after the Iasmal n|n rocess. The de 0|t| araneters
were: Di schar g& b%t&e'd'fmff@%‘fm(w* 9@‘%3 %BE cg'ipB'HgB?%eé'@U?%’% ?egéa orfr

current densit ybsepeldiuedertie haht disk diine spplicatibn c@wiibsrz 15 DC bi as vol tage
applied to the sanples: -110V Deposition time: 20 mn Fromthis process a
1-m cron thick chrom um coating was uniforni EOS éntfo whol e
surface of thePeasradly.2ndas $eVAdN £ !%”epﬁl'{?ﬁre!%ﬁ ”all oFRd E'(asts for
20 up to twent )élahtbmeﬁc sdapved pldftadl oiith,cor Garaed on, tha deriphgydd (b‘druﬂlhegon;trength

to both the cover?dq th% %gggeﬁg% ett Breﬁg&%ﬁcohﬁgg%e%r%w%cﬁo thirty

cycl es showed ERder R2RR 8 (51 3 ess a ormability; and
no chi ppi ng ands.diet gxnie, |W|MSStQﬂb§é /9'éa‘ue1'qu"hgr alyeninin @lloy nA A&t s. 25 As

'18 ShO\c/im in Fi ?Hﬁs‘ié/at?bn a]jh‘é Wéﬂ@leérﬁt@é progbsd 450) & rﬁ‘ﬁ@ﬂréoledn ?’E;:& *by fhersagtﬂocmt of se?I
and as sea |s. fornme nly e exposed portion o

seal 10 will hé&y@edpHy ﬂ’bp‘?fﬂh%{m?f’{tgpgﬁ'ﬁ}% éeg\l ternatively, the

nmetal li zatilon coati ng may be applied using el ectrochemcal, or 30

el ectrol ess pl é\')\%r@asto-HHn@ rﬁét@ﬁdl rTgr Wr@ﬁﬁss%al 30 Sili 6ré\‘QIlaSny Qétté&abﬂlo adhek drive
sealing and E

shi el (ﬁlca rﬁoé ganeectrolfss pl ati ng
t echnol ogy ni cIPéW'pheB’dBpfélthed?p B RPYURH NGRS ﬁé‘f‘ﬁq’ &0 ?/SSS% hanba MeEEnisA
el ast oneri c natbopérarl Sdispendimywalanpe setolivelvay folawed f Beatringigradesd (5135 el astic

properties. A pre?ergglgaélﬁ?@l ra-p/ o%q;gﬁ% ) I@'ﬁl YA Ergfe%&](/vg@e‘fén@g\ AR uv light

et chi ng/ cl eani s hances a sati sfactory adhesion
of the coatldngitio tf@i raegwfézﬁp@ W@F mare WfPﬁHM@O%MBP'ﬁgaWdHEe RgtesPs al s

properties. \AIghE ﬁt@ﬁéﬂb)@at%h&tﬁ@@@ hﬂlﬁ)ufebl glBstakinG plobess(58)@e158PC 0. 5 to 2
m crons, depengoﬁg Lﬁgh fe ‘ﬂ?ro L InI n this case, the cover 4 may be a
pl astic moul de PP NOWS d PrefRgeq For OWE"dopper is used as the EM and RFI
shielding coating, a thin top 5 coating of other metals such as chrom um or
ni ckel may be %Q%We@dthé@éal %hﬂ%é fbﬂﬁé‘@éf"aﬁ%b&? bpb@ttmgthecypoxyamb @kso for a

change of col our gx TTE é gl nl ei_' ni atleel har d
di sk casi ngt® CO\PéF%heW 12n°fafh?)fﬂpﬁl?'5’(‘}‘i fee € y8ing F?JPW@??E Ia5r"f‘8 TOVET edge
were pre-treat m@hpémingdege,efalm\meg bylathhrmaltcmdngsprdcasmahqtthnmerame961169?@ on for

five m nutes, f '400%9%393/ T‘P{Ft is % p#&bé}ﬁl tﬁéf'ﬁ;lix!/ 'éﬁjﬁl‘ﬂln@c'A 36t WdrAl) daRigSurtace

preparation, | s were | oaded into the
el ectrol ess n| aqmeswmﬁ Hlf@[tqb%t 35‘@#'!? 'saﬁ’fafeiﬁ?datl ng fol l owed. The plating bath
15 conprised: N S04 (gll): 25 -30 NaH2P02.H02 (gll): 28 -30 CH3COONa. 3H02

(gll): 35 :’;ﬁsur 09%5‘% bs&ﬁaﬁlggo&s&%@seEMd lu)tras&%hélga%mé_%ﬂ%re@omtés)|n 3 -5 PH

4.8 Tenper sent invention in one
preferred for manglkglireschemiogl ?ﬁél{t'ﬁ@d‘ab’ﬁatpeﬁ?fmepeghﬁ Y| Renfaifowed r?yﬂ‘!%mtrl cul ar
pol yur et hane oringhf8hd &liRgtseer materials, to atnospherically isolate the
hard di sk fromthe environnent, followed by nmetal lization using plating or

vapour deposition to provide EM and RFI functions
After loading the cover 4 into a magnetron sputtering system (56) and evacuation

30  of the chamber (57), a plasma cleaning process (58) prior to coating deposition
(59) may be used. A negative DC or pulsed DC substrate bias voltage in the range
of 200 to 500 V is applied, with the targets 20, 22, 24, 26 being powered at low
power density preferably in the range of 0.1 to 0.4W per square centimetre. In the
case of pulsed DC, a frequency of 50 kHz to 300 kHz is preferred. The cleaning

35  time can be in the range of 5 to 30 minutes depending on the plasma parameters
to be used for the plasma cleaning process.



for -hard disk drives. 30 Wilst there hé% been described in the foregoing
description preferred enbodi nents of the present invention, it wll be
understood by those skilled in the technol ogy concerned that nany

vari ations or nndifications in details of design construction or operation

may be nmade WI out resen Jhe clains
1. A nethod fo 335 gh'Flp'8%68ﬂ89Hﬁs%?yl§ e Os' :/ge(g% @]?SQ”ﬁgraneu C
i sol ation for aptntemwtpcttnhbgy:twm e)kmved'@rfaceb@ee%ﬁl@i a@d thegntire 3ufasel9éi ng a 5

pol ymer seal f g{n&derf) ﬁ&&bb%%‘[ﬁa&g ofthelsBASIo P hosd néthﬁdpe%$eorﬁé’td the top,
t he nethod conprisin metal |1 zi ng,ex ol ymer

th
seal, the top ¥fgas csa&@pﬁfnargwé?& hg'ir Ctﬁ’érf%ﬂ'l‘ség(?B‘ﬁ?r%ﬁtjrc?%% ¥~ exposed
surfaces of sthe gaepatessn srgarl pladnetotsppttenttie mhétallidtaggets. The Dowe depsitydel as

claimed in clai me]rredm@ﬁé il e Hﬁg? RP2 Y ané?%hué? cQ'ftlrr{étrérBJe EdHg shahected from

the group consPs |ng rlc ure ane and epoxy,
and is forned dﬂ'igeitmﬁlte@étusﬁﬂﬁe Pohighedleyph ob pPawer MR bFo‘ﬂ?ed 18 incresge Bt hod as

clainmed in cl a'd@b(%moﬁ\’f'r%ebrﬁww (hraﬁ tﬁd’I@arﬁ}ﬁéﬂtemﬁerétOlFenﬁﬁkedtHiyetmet pbsast one of

t he base and the Arrethd wher
the cl eani ng pP8C %’Bmf*'i “B'L ”QF C?Lgﬁsqec%posr%' rg)sel ee %bﬂe g th€ eﬂswﬁ{a@ erein
consi sti ng 16f : matariebefeadl dal Mhe depoatprenrmmen%pr@f%rmi toce I@éﬂeu?ngs*rpf 1\&%t

cl eaning, and igyydi | uted sodi um hydroxi de solution. 5. A nethod as
claimed in claim4, wherein the cleaning process is followed by water
rinsing and drying. 25 6. A nethod as clainmed in any one of claims 1 to 5,
wherei n the sedigures 4f ioraraschenratit hitagpeen iopHier ynagretiohespattering asystetine To¢ t he t op

and the base b%&}ﬁ*ﬁ_}ﬁ\ra%r} ﬁqu %fganaﬁer m%ﬂm{s‘ fUrﬁJsVo‘aepé’r{&ﬂ'lg'o?t tf\@lp}o%\ﬁi@n by curing

and baking. 30 armed in alm 6, wherein curin by
ul tra-viol é6 | irgtiremerys- r@ssé'owa\}aﬁr%ﬁg‘t%ﬁ‘aﬁ {6 PRENFRNEEO B0 T REABOATP" 5. A
met hod as cl ai n@gtrdducéd #i18) ﬁour\fmh&fdﬁ targéts DO 22S240aridBBranaprocided fagthpr ocess  at

160C f 20 t
wherei n the baRtienel Re mpsbia peebsinglie el CEhd s HRIRSH-IGNTE, L%, 1

any one of clalms 1to 9, wherein after the seal is forned and before the
deposi tion progR&srabid)a DG of pIdATIC FéRBNY diBstiate REY hAMigMaAge & 60 to 120 V

20 s applied to the cover 4 to improve the coating quality. In the case of pulsed DC,a
frequency in the range of 20 kHz to 100 kHz is preferred.

Preferably, the thickness of coating 14 is in the range of 0.5 to 1.5 microns,
depending on the material to be used.

25
In the case of depositing copper as the EMI and RFI shielding coating, a thin top
coating of other metals such as chromium and aluminium may be deposited for

oxidation/corrosion protection, and also for a change in colour, if it is desired.

30 Example 1:

Ten stainless steel hard disk casing covers with a polyurethane seal formed along
the cover edge were ultrasonically cleaned (54) for two minutes in an alkaline
chemical solution, followed by water rinsing and drying (55). The samples were

35  loaded (56) into the deposition chamber of an unbalanced magnetron sputtering
system, as shown in Figure 4, and the system was evacuated (57) to 8 x 10 Torr.
Plasma cleaning (58) was then conducted under the following conditions:



11. A method as clained in claim10, \/\he7rei n the further cleaning process
s by one or nore selected fromthe group consisting of: a plasma cl eaning
process, ultrasonically in an al kaline chem cal solution, wet cleaning, and
in a diluted sodi um hydroxi de solution. 10 12. A nethod as clainmed in claim
11, wherein for the plasma cl eaning process a negative substrate bias
voltage is applied and a sputter target powered at a | ow power density, the
substrate bias volt &pehdrgégag: i n the range 200 to Po@.(9A%9598. A net hod as
claimed in claim 11C%mgérq,;é'§kgfg wher ein the I ow A®ETordlensity is in the
range 0.1 to 0.4W per square centi n& ‘"‘E togaoc}yas‘, clainmed in any one
of clains 11 to 13, qﬁ‘fé‘ gt depsiy arrigs ior f°é“'%taﬁ‘~?eés POVt 4e is pul sed direct
current at a frequeraged Dcmlaevolmlggeppﬂted(tdzthetsaanl-QQOV15 A nmet hod as
clainmed in any one ' t rein th ning process is for
atinm in the range(%geqt%r?cggp?n&%g I5ebs%1329:30\0@3 A et %8%‘1%2 clainmed in any one
of claims 1 to 15, repBPHmehe netal lic coati ng i 098 nore sel ected
fromthe group consisti ng of chrom um al um nium copper, nickel and
titani um 301 din any.o f . i t wherein
the seal is for Hﬁd“%% zt?g ”hpfoﬁgss ki Wa?ﬁdc%nﬁ%d‘?d;gn?rgidéa%lg arf%éE %\hc?dglaéﬁ%l ai med in
any one of 18| aiclesnidg proces¥. Thehdapesitonipaeametasoweérei ng i s by a nagnetron
sputtering process. 35 19. A nethod as clainmed in claim 18, wherein the
magnetron sputtering process is of a power density, range 2 to 4W per
square centinetre. %@ 1399935 et hod as cl ai med i ho‘%q a‘%%g%or claim 19,
wherein the nagnetrcﬁ)epeqmmhtpeassmg process is at a dépoérti on pressure in the
range 1 to 4 niforr. A of clainms 18 to
20, wherein a negative %?@gﬁ&%%gﬁﬁﬁﬁt&@ﬁ%{%&volt &,qe?el s applied in the
range 60 td5120V. 22C biasoltegsergliedde BipsaAPIES cl ai i ‘é’i’g wherein the
substrate vol tage | Depditopdmat a frequency in the 2amge 20KHz to 100KHz. 10
23. A nmethod as clained in any one of clains 18 to 22, wherein the netallic
coating is of a thickness in the range 0.5 to 1.5 mcrons. 24. A method as
cl ai med i n any Foeethisfpredeas ad-micremthici chrafisireqoatingrvasajiesgiy dengsited onte  py

e: ectrgl ess IO' Qﬁé\ﬂ%lﬁtﬂ‘é&?&% &Verdﬁgd'ltﬁfﬁr@'tﬁ@pcﬂﬁﬂeﬁﬁﬁn@hbélgo Fope tdsts®Ihod as

claimed in claim tchin

hydr ochl ori®® adPd® §"6G|"X¥nlf"6‘?‘? Shgﬁﬁ‘fﬁgg'gﬁgg?t%%? |%’°%1gam{]n§t %héthlggum hydr oxi de
sol ution, et chitmgedyei 4gnd plyureteahelsgalr iOn Firess. test® fap Gp trthirkytayelels sewelai med i n

claim24 or cl gieoatiMitladla %oB@%uHﬁe@% bﬁ&d&&ﬁhb.ﬂ% and nefenigpihdiasckdeess in the

range of 0.5 to 2 m crons. as claimed in any one of clains 1
to 26, wherei n 'amgatiopyas °‘P5§r"2§d?r5}9r?€€|af6?r"?tte?t%ast one material selected
fromthe group consisting of: stainless steel, alumnium and an al um ni um

al | oy. 25  As is shown in Figure 3, as the coating 14 is applied after formation of seal 10, and
as seal 10 is formed at periphery 12, only the exposed portion of seal 10 will have

coating 14 applied thereto.

Alternatively, the metallization coating may be applied using electrochemical, or
30  electroless plating. This plating process is suitable for hard disk drive sealing and
EMI/RFI shielding applications.

By using an electroless plating technology nickel, copper or chromium metals may
be deposited onto elastomeric materials at low temperature without affecting their

35 elastic properties. A pre-treatment process including degreasing and
etching/cleaning prior to coating plating enhances a satisfactory adhesion of the
coating to elastomeric material without changing the materials properties.



28. "‘A nethod as clained in any one of clsai ms 1 to 26, wherein the cover is
of a hard disk drive. 30 29. A cover of a hard disk drive processed in
accordance with the nmethod of any one of clains 1 to 28. 30. A hard disk
drive conprising a cover and a disk drive, the cover 35 conprising: (a) a
top; (b) a base; 12 (c) a polyner seal at a periphery of the top and the
base and sealing with the top and the base; and (d) exposed surfaces of the
pol ymer seal , Phaferaily thembatingehibimess ibdierfgnasef 6.5t 2 eirrang. drppadng Imige a

netal lic coati Réhtdril udediiP the @égyetﬂgl‘,oér MSﬁayaﬁé 9r;lla@t*’tﬁm@ul@ébt men@&wseet i ¢
i sol ati on on the exposed surfaces of base. 31. A

hard di sk driv&9d8a \?F%ﬂ FRogeT 1§ SPAiEm ESW"?BY?(—ﬁFﬁ F'ﬁ'é""?recﬁa {iN% (?htE'Batf’? ng i s one
or nore sel ect edatihgosh dthe gealspswwonss shromgmofor nickelomayirbe déngsitedi om 10
copper, ni ckel ' A ' in claim30
or claim 31, mﬁgggeiioh}cg’%*ogg} o;s%é?n sea?g?fsopé)ﬁ A(angérgf;/cgo}o?gfﬂssgbg%tg ed fromthe
group consisting of: an elastoneric material, polyurethane and epoxy. 15
33. A hard dislexghpiye: as clained in any one of clains 30 to 32, wherein the
pol ynmer seal is formed in situ before the deposition of the netallic
coating. .Au.A.A.AAA.A . Al A A.A

. Al 9NegTknriz) 4m3@lﬂbsytstep@a[d4l§iaqaéuy caeraithed peljureihang]seal]ferated #1068 ca] ca] ca
U ca] ca] ca] ca] G edval Gligd GRké }&t?édléaaio%i]e Rher R eliad el atyHrobis vy

;i cal cal cal ca] Egu?@iféranvea] w@aa?@hﬁég it @%ﬁ Efdad @éf%%%?i@&%%ﬁ%giﬂi‘é‘%‘%

preparation, followed by water rinsing. The samples were loaded into the
S<::m7x’7AAAABB a a ca) cal ca
] ca] ca] ca] ca] c%;lpﬁ ca] cglc?a(w }EEH gdb ]%&a%%g%ggg"g\g%ﬁa}ﬁg} glg{}r%all)ﬂﬁ} Jw!]zJ!JJ~
KKL Lv My MVN! 16 Oooiopiiseds QQQRRSTTTaU*V}xsm d_Z]]]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal *VWW
cW WAKr Y. Z1ZZN! c&ooggg % QQ?RRSTTTaU*V} d Z]]]ca]ca]lcalca]ca]calca]ca]c
a] ca] ca] ca] ca] ca] ca] c ca ca] ca] ca] ca §3ca] cal] ca] ca] ca] ca] ca] ca] ca] caNe
gTkeF 10%Z& () - 10%&@@?@&@%@ ()-10%Z&8(-§0 y109%&Z&' ()- 9109%Z& ()-lkn.} <!l

10%& () -3 CH,COONa.3HO, (g/l): 35-45
20 Latic Acid (85%) (mi/): 20 -25
Thiourea (mg/t): 3-5
PH: 48
Temperature: 88 -90°C

25  As can be seen, the present invention in one preferred form relates to a method
that applies a polymer, in particular polyurethane or other elastomer materials, to
atmospherically isolate the hard disk from the environment, followed by
metallization using plating or vapour deposition to provide EMI and RFI functions
for hard disk drives.

30 _

Whilst there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by those skilled in the
technology concerned that many variations or modifications in details of design,
construction or operation may be made without departing from the present

35 invention.



© 10928 ()-Z ', 109 ()-Z !, 109%& ()-Z°F 109%& ()- 109Z& ()-m z[ PE: 10Z 10Z

107! 3=1092Z& ()- 810%& ()-'@- 10%& ()-F !:- 109%& ()-F '1° " 10%& ()-3 2}

4a?PE; 10'#  109%& ()-L!

1098 ()- L@ 10%1& ()-y10%m& ()- 10%1& ()- @ 10%v& ()-| 4XTA<PE: 16 "

109& ()-9!'1 " ,

llool/ag ()16910%&”(“;‘ claif§ome: () - ! #S10%mE () - @L0%& () - T+45679z0dY: * 109Z& () -
m m

1. A method for proving radio frequency isolation and electro-magnetic

isolation for a cover, the cover having a base and a top, there being a

5 polymer seal formed on a periphery of at least one of the base and the top,
the method comprising:

(a) metallizing exposed surfaces of the polymer seal, the top and
the base by depositing a metallic coating to all exposed
surfaces of the polymer seal, the top and the base.

10
2. A method as claimed in claim 1, wherein the polymer seal is of a material
selected from the group consisting of an elastomeric material,
polyurethane, and epoxy, and is formed on at least one of the base and the
top.
15
3. A method as claimed in claim 2, wherein before the seal is formed, the at

least one of the base and the top is cleaned.

4, A method as claimed in claim 3, wherein the cleaning process is by at least
20 one selected from the group consisting of: ultrasonically in an alkaline

chemical solution, wet cleaning, and in a diluted sodium hydroxide solution.

5. A method as claimed in claim 4, wherein the cleaning process is followed
by water rinsing and drying.
25
6. A method as claimed in any one of claims 1 to 5, wherein the seal is
formed on the periphery of the at least one of the top and the base by use
of compressed air and a valve and is followed by curing and baking.

30 7. A method as claimed in claim 6, wherein curing is by ultra-violet light
having a wavelength in the range 200 to 400nm.

8. A method as claimed in claim 6, wherein curing is a thermal curing process
at 160°C for 20 minutes.
35
9. A method as claimed in any one of claims 6 to 8, wherein the baking is at
150°C for 3 hours.
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by one or more selected from the group consisting of: a plasma ceamng
process, uitrasonically in an alkaline chemical solution, wet cleaning, and
in a diluted sodium hydroxide solution.

10
12, A method as claimed in claim 11, wherein for the plasma cleaning process
a negative substrate bias voltage is applied and a sputter target powered
at a low power density, the substrate bias voltage being in the range 200 to
500V.
15
13. A method as claimed in claim 11 or claim 12, wherein the low power
density is in the range 0.1 to 0.4W per square centimetre.

14. A method as claimed in any one of claims 11 to 13, wherein the substrate
20 bias voltage is pulsed direct current at a frequency in the range 50KHz to
300KHz.

15. A method as claimed in any one of claims 10 to 14, wherein the cleaning
process is for a time in the range 5 to 30 minutes.
25
16. A method as claimed in any one of claims 1 to 15, wherein the metallic
coating is one or more selected from the group consisting of: chromium,

aluminium, copper, nickel and titanium.

30 17, A method as claimed in any one of claims 1 to 16, wherein the seal is
formed on both the base and the top.

18. A method as claimed in any one of claims 1 to 17, wherein the depositing
is by a magnetron sputtering process.
a5
19. A method as claimed in claim 18, wherein the magnetron sputtering
process is of a power density in the range 2 to 4W per square centimetre.
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22. A method as claimed in claim 21, wherein the substrate voltage is pulsed
at a frequency in the range 20KHz to 100KHz.
10
23. A method as claimed in any one of claims 18 to 22, wherein the metallic
coating is of a thickness in the range 0.5 to 1.5 microns.

24. A method as claimed in any one of claims 1 to 17, wherein the depositing
15 is by electroless plating proceeded by degreasing and etching.

25. A method as claimed in claim 24, wherein etching is wet etching in a
diluted hydrochloric acid solution, and degreasing is in a diluted sodium
hydroxide solution, etching being followed by rinsing.

20

26. A method as claimed in claim 24 or claim 25, wherein the metallic coating

is of a thickness in the range of 0.5 to 2 microns.

27. A method as claimed in any one of claims 1 to 26, wherein the cover is
25 formed of at least one material selected from the group consisting of:
stainless steel, aluminium, and an aluminium alloy.

28. A method as claimed in any one of claims 1 to 26, wherein the cover is of a
hard disk drive.
30
29. A cover of a hard disk drive processed in accordance with the method of
any one of claims 1 to 28.

30. A hard disk drive comprising a cover and a disk drive, the cover
35 comprising:
(a) a top;
(b) a base;
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seal is of a material selected from the group consisting of: an elastomeric

material, polyurethane and epoxy.
15
33. A hard disk drive as claimed in any one of claims 30 to 32, wherein the
polymer seal is formed in situ before the deposition of the metallic coating.



