; dee3eZW ""6T; @1 Cover Sealing M ehod almd Seal ed Cover Field of the
Invention 5 This invention relates to a cover sealing nethod and a seal ed
cover and refers particularly, though not exclusively, to a cover sealing
rreélhod and seal ed cover, for hard disk drives for conputers, Immmmmmm

and the |ike. Background tq,thesln thon. | i ng of rd -
di sk drives for corrputers,q‘h%?,r%‘Tagﬁgplse?h%grané%3;]P?E§9&as wel | as tdgspadi O
frequency isolation ("RFI") and el ectro-magnetic isolation ("EM")

general | y conpiisrfss thavvemigponents: an el astonmer ring, and an electrically
conductive coating. The function of the elastoner is to atnospherically
insulate the 15 device fromthe environnent as exposure to the environnent
may be har nf ul Thie iivestiohiréletes N a canat seelngmatiadd arelr 4 sealethewer afd tefees har d di sk
drive. The f ug@%rjﬁﬁ.{ﬂsr@f th&gtﬁ'n. r‘r:'olt%%hfs?)'/glg.l 4oya ERBANUGIAY RethO@ bhd Bealedotdt, general |y
conprises at allrc coating wt ow ohm c resistance, is to provide
EM and RFI. 26erharddisk drivesdarsemayteragViot Plaverapef P 8- drive with a sealing
and EM/RFI shielding system an elastoneric ring, or formin-place gasket
("FIPG")) is appljied op t h rd di sk cover and a conductive coating is
applied to the%ﬁ'?gfrg%qadqtgftﬁ)? f?é’g'étl%g"st oneric ring by electrochem cal plating,
or other tdéhnol ogies. Due to stringent requirenents for hard disk

protection, angpf @%H%G@éov@r@%f Rdrb @Rk dt ferdaehipGletsy MP3 playerst drnBe iike, I equi r ed
to have sufficient ad

esion strength t ast o ic_ring,. an
sufficient tou§hn&dsas @edFB'QifE?QuﬂgY dsroﬁ?ﬁﬁri’ RﬁF@ FP%@@{”‘E‘H?’E&?#&%‘%’H
de- | ami nati on, (‘&MI"\eéreraip candrecive gbmpaentssancetastanssr sing @oe an Rgdttieally and epoxy

resins are w dely, bR8dodiRh. $RALAIEN BRRE LEREHEWSto alMEBRRREIRLADGEIe
conductive particles in such materials can provide a |im Egg?%ﬁm%ctl vity.

However, pédff odAusREore AemVieRmant ah@XPPEHET BReIRVENMEPt HaY

appl i cations eittdmstintdiend tectincalderforiaatg, ol harddiisRrerives hTtedl fdinatign of the
effectiveness, por duye to parti [ | f D EoBBA NS

mat eri al s, whi (?%Ctrrr'gé;'y8élr_‘rgéj§§e'tch%nﬁ'§“r’%%c# E?(rgﬁrﬁ%@ﬁgﬁlare@??ra @g 0emf.?g(’élal pl ati ng,

or el ectrol ess I etnigigsis@nceaisieprayife EMLBWRfhg ont o t he rubber or 35 epoxy
sealing materials can neet the EM and RFI shielding requirenent for a hard

di sk drive, i ded t oat | hesi to the . j
Surfi i ent 2P0 T W Hpnupning of AQRCITEURR B ¢ B5iB5 2k R Shitdha 2
during assemnbl yysiém dneelastangaric ving, oo farmdre-pleemgasketi (P @), ie ARRYed Ao Beimmary of

the lnvention 3, ndi@ﬂ;%gl{zléﬂa%eav\é-&ﬁucﬁvé)rc%tﬁbriSdap%FF&!ef& tHef sdrfRe idiviat i on
there is provi deé’ a nmethod for sealin base and

et | a cover,. the C.ove|5 havl ng a
a top, the net KE§EGHDIRRYRECtrechPmicglARtiAG °é°§8rl techoplogis; ysito g "Bg?'] phery of
at | east one ofrequrembras doraiuild tdise dratpctiod,Oar(dhjechmidahlobératiang the Fordugive ed
surfaces of)t h%oﬁﬂ:g)(:{@éuir%g% had¥¥ sgﬂaﬁﬁ 'a%e@ﬂn @Yéﬂ?g‘hatb il eCo1 SRR riB Ging, @nd! |
he pol yne e

exposed surzfsaces 0 ¥ r seal. € PO yner seal Hﬂé be of a materi al
sel ected from sHfficientieuobrass terraddedefampdiiy free Plethipaing and fe-lagingyjon. as

well as sufficient corrosion resistance.

Rubber and epoxy resins are widely used for sealing applications. Incorporating
30  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
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
35  epoxy sealing materials can meet the EMI and RF| shielding requirement for a hard

disk drive, provided the coating adhesion to the sealing material is sufficient to

NI
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15 Before the form ng process (a) the at2 | east one of the base and the top
may be cl eaned. The cl eaning process may be by ultrasonically in an

al kal i ne chem cal solution, or wet cleaning. The cl eaning process may be
foll owed by water rinsing and drying. 20 The form ng process (a) nmay be by
use of conpressed air d a valv nd may be .fal | owe I nd

baki ng; preferHmss?"ﬂér?era]fgrcﬁf/'"l?f)ft?‘gqr\/[ﬁ%F%ﬁ"nglfna%f'a'ﬁz‘ir\'/rignagsg%m \%@F%ﬁ%’? inthe
range 200 to 466wt dedlatnéatiaatarekibging.curi ng may be by a thermal curing
process at 160C for 20 m nutes. The baking may be at 150C for 3 hours. 25
Bet ween the form ng process (a%hand the coating process (b), a further

cl eani ng may b&UBBRMGPIHEYINYRRHAN,  t her cl eani ng process may be by one or
nore of: a plasnma cl eaning process, ultrasonically in an al kaline chem cal
sol ution, wet gleani,no. v@tgqa n%&eﬁe&%ép%t%?’fh%%e%hﬁ( & WXrS\Raer] Mbthed- The

pl asma cl eani ng process y be Dby applying a substrate bias voltage and
poweri ng sputt éqfS?ﬂﬁ@@?@’eatth%oh’%\haﬁmEasﬁé‘ﬁ%PttCSP.- themethad|S8MPEIY: bi as vol t age
may be in the range @00 tHmpgQR\polyrieesddnen b@erighenedt atl astidng ofrthg blaee i n t he
range 0.1 to 0.4W per squar entinmetre. The substrate bias voltage nay be
pul sed direct current at aﬁd'?‘F Wuency in the range 50KHz to 300KHz. The

cl eani ng process may)be fretallizingiatrexfosed $isfagesraf ehespolynesgeat By Aernsting . 3 The

metal lic coating may be Qng.gic dBIHG 104 expBieaSLiies 8 thathdlnvensediopper , ni ckel
and titanium The nmetallic coating nmay al so be deposited to the at | east

one of the base and the top; preferably both the base and the top. The seal
may be formed ane polyiet ezl bagdearic mhteridl splectdd Tom: deeissiomedn matefiabe by a
magnet r on sput i The magnetron sputtering process may be of a
power density itpﬁlgllfrﬁtga'%%%%;"to AW per square centinetre; at a deposition
pressure indSthe range 1 to 4 niforr. A negative direct current voltage in
the range 60 t @efbrdie TorhilgEoradens (Bthd & 1643€ osdibiSthe dbee arbiOthdltdpemaabe vel y, a
negative pul sed direct current voltage ' t : rate at a
frequency in tl‘f@a?eé’ngﬁ’e Wgtpéocffﬁ)mg&.b g%ﬁgt?%%ﬁﬁgll* "éda@o%ﬁ"ﬁgc%ﬁ e of a
t hi ckness in t Iseluticangrewdd chatiog. 1T ¢i¢apingrpsocesy may b fojlewadyby waies rileifdsi t i ng
may be by el ectamh,%@ pl ati ng proceeded by 15 degreasi ng and etching, and;
the netallic coating nay be of a thickness in the range of 0.5 to 2
m crons. TH& cover may be formed of at |east one material selected from
stai nl ess st eelThe &rming piocess (aymoayete baluserbimompreasddayr and R ealed ved _nmye be of a
hard di sk drivey,g Ibg QNRY ARG bRKiRY; ShrbRroR SEt b){]fﬁf?rraﬂlidle‘i ighoNaviiRdaa cover
of a hard disk (Jrlve rocessed 1 n accordance with the abovbe thod. In a
final preferredaprgh intherapog 2004p 400 gAlEmMaLyeY. GHING 7% RAPBMSIEi ng a
cover 25 and a cdiifgprébeby &, 16090focadvsinute Mheibakingmay beogt 180°C far Dlaasies. a pol yner
seal at a riphery of the top and the base and sealing with the top and
t he base; posed surfaces of the pol ynmer seal being metallized 'bé
deposition of dBetvesen|the foaming grasessdrbansele soating Peasess () rrofuger|cleai netal |ic
coating may al spae Sk, t Tt Akkrickenihgprcestheayed 8y bhe ocmate ofganay be
one or nmore of chromum alumniu copper., .30, .nj.ck @i and the
pol yner seal mﬁﬁsﬁ’é geanig @P%essls'oﬁlgr]ﬁo@'c%@t &r ?rgla}@l"ﬁel g%r"ﬁ%ﬁeﬁ?@'%? epoxy. The
seal is pref er aldaging@ndirch dilutedispdiun eydspdecrolidion| e p pracle@niR@PraFISFc coati ng
appl i ed SUbj%eqLJﬁé}tﬂeYDy applying a substrate bias voltage and powering sputter targets at a low

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

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

35 minutes.



4 Brief Description of the Drawings In drder that the invention may be
fully understood and readily put into practical effect, there shall now be
descri bed by way of non-limtative exanple only 5 preferred enbodi nents of
the present invention, the description bei ng with reference to the

|| ustrat d 1
ot spoct 1 ve vi d0F Belale gring rrRsce SR sTAEAL it it Skl bl wi in

the present i nesdiitaroun. Fhgmetii@ciaingmep@sqler dgpesiter vethe iatieragsone pigheover of
Figurel, 10 Fi gé’sr nd tlllestoE' &Efgrsaﬁl' Sbgfﬁtthé) b b & B85, Thesd F‘h%% BE®Inhed Seal  of
Figure 1; Figur 4a é eposition chanber for use in
performance of Oabﬁhwﬁ%ﬂ‘déhﬁﬁ’ﬂi rrent of the method of the present

i nvention; and Fi gure 5 |s a flow chart of the preferred enbodi nent of the

met hod of Figu e r 0, e gEnt The
draw ngs show jﬁ% Fa“ I sk I‘Il)%ceé)yza ?n rgh&ﬂ;oln R%“”E p?%%% ?Tah%gﬁrﬂga{or the |ike.
The hard di sk epétietngaproessatmay henefta RAWSHIPNSIty i BiAtraRIee C\/\f' HReh sSqU&dver 4.
Cover 4 has a Rafifhefedd dRpdsiidn @res@uﬁefﬁ{ A8 treHge i 16 458 Pdrr. 1A nbgatiié @itect 0 provi de

a seal 20 between bas | a neri ¢ seal on either
or both of the W5% Vgﬁ)a&ﬁd'”t'g'ﬁ réﬁ%eepgﬁg @?ge%Y ?pql'%dlq% e 5’8%?52% 8 to form
cover 4. Sdaal Agernételgf orregptiveviuked dnecteéurreot wege;my %@MG?& tegpe 6 and
base 8 when Co\ésgstréle aP ﬁ'@t?feﬂw iR the rEIIISQ%SZtORﬁEEd fookA2! THOmEsiieBsksingmaynd t he
peri phery of base %

A nmetallic coating 14 is deposited on
the el ast omeri @e§fe%ﬂh'°ﬁ'@5§6‘th%ﬁaaﬂl??§§’Wl@'cé‘f”éstorrerl c seal 10. This may be
appl i ed by using physical vapour deposition. This is suitable for hard disk

drive sealing iﬁgrng allyRFIJle c{é*)géltﬂéngma?plm b atefegt%ess-rplg%r{ﬁetp%claéd_w’e@t 'oﬁn process

may use an unbalance sin
unbal anced 1fragdegreasingsangt qt@mmgn%rtb%é@?"wtq%ﬂr@l g3t Berst  dhigkwsss t’?a‘ﬁe be
netallized be d&@@@fd}gsﬂgzhﬁ@fdn@us netals onto the elastoneric seal 10 at | ow
tenperature without affecting its elastic properties. An effective plasm
cl eaning prior to coating deposition enhances the adhesion of the coating
14 to el ast oneiThe c@&r e lbeViprivied wf atleast ghe mateiiel geiasipdfione staijespgtegk i al  10.
5 Various el astpffficn, %Mapgluhﬁﬁ% 4Ry, FrRAdoverhay®B@r ¥ Rért QKR dfRL @l s such as,
for exanple, chromum alum nium copper, nickel and titanium may be used
for the rretzﬁl lization process and the coating 14. Preferably, polyurethane
is used for then s@etherlprefenad aspéctlthére islpramdedna eovani afkalhards diskedtivé or t he
coating 14. Th| | i i has shown good atnospheric
seal i ng and go&?cgﬁggﬁéﬁ%&%’&gk‘ﬁvﬂéfhgghg\;efﬁérﬁ%dl ons without de-Iam nation,
chi ppi ng or performance degradati on observed under the hard di sk drive
application comdhtf.harpﬁeferFérdeésaéalﬂieye |samhcaa aSH‘ia@dl\nlsli nrl\Ei @upesifg a cheer
el astoneri ¢ . materi_al .S tted

) d 2 dl?mgrr veérl Ogr Joﬁné?g t%? %9 %gbléﬁl}% ée%l PJ g

onto, or fo?ma ormthe
seal 10. The c@emhezv qut@rtem am she @éﬁﬁpﬁ'ﬂdsséé"na wﬁstﬂaﬁ toe @eq’\ thgdase; &XP%}% npl e,

st g' nl essl st eelsyadrds f th@'pUl By 4420 anﬁhétﬁﬂli’éhlbmd@bdsﬂbn of\a pietad codliag shvat i on
and wet cleanin eferre \ 0is
o mea i n o1 1 SURARERETRERS S bt e G H A o g U on kol SR nd
base. The metallic coating may be one or more of chromium, aluminium, copper,
30 nickel and titanium; and the polymer seal may be of an elastomeric material,

polyurethane or epoxy.

The seal is preferably formed in situ before assembly, and the metallic coating
applied subsequently.
35



The el astoneric material for formng sedl 10 is preferably plotted onto the
periphery 12 of the top 6 andlor 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 engt h of s i.n the range of 200 to 400nm nore
preferably 300 'Bf%ﬁﬂg ﬁ%gﬁhra&’%ﬁserred W light intensity is at about
5,000 mlijoules. A post baking process (53) at 150C for about 3 hours is
preferred for W&rgé’rstﬁétntﬂe irfbrtioh rﬁ‘?aty'b\éefh% untdgf‘%to%@%hd il&dmilutblﬁofp%cm of an

epoxy by plotting the epoxy onto peri pher op rﬁ and/ or
base 8 using c6figst.e8@qsha!r ”%Bead%@ﬁérﬁyc‘é(ﬁy cﬂfs%’@rlig‘ftﬁbfev%i‘lav‘g'e PUY | owed by
a thermal cgri B@f@ﬁeQC@rﬁﬁod&ﬁen& o NiRE padserteinedntidig Oe f dasci@iomi beinigewith Thi s s
to prevent the ina. A h process at 150C for
about 3 hours |§g 1t elrhree O"%Gn‘ﬂ’qqqﬁ%%ath %hwg]g%ra‘kr’rﬂa ron of the seal 10,

ul trasoni c cl e&igkieg? (54)frdnbperspgstive Mav «f 3 preferfed |erprdimentcefe®icer Bol uti on

may be perfornaébordEhbesw.mMeb»esér@Inmﬁad by vvater rinsing and drying (55).
After | oading the cover requ ng system (56) and

evacuation 35 p”’ter?e'sﬁﬁ?frﬁ?éslpe‘f g?f'ewgpﬁiaﬁ%v%o G5hi ng process (58) prior to
coating dep6si figore Yi58 crovergedienaligiet of the elegomericsedof bigurgdl sed DC substrate

bi as vol tage i eq i 4 VeHatnbaP B |l§g, fdimbh& bfas gets 20,
22, 24, 26 bei ﬁ'g{]%o&éfagﬁanotle@% er‘éQ@onrc ensi téﬂtig m \é%abiny in the range

of 0.1 to O. 4\APE?é?’re§(ﬁ’G‘QP‘§mE'§ﬁﬁhﬁ€"teF@g°ftﬁePrﬁéerﬁﬁg bl sed DC, a frequency
of 50 kHz to 3@{QukeHzis aslow ciedrieof tredhrefdineel exdbedimentopf tHemeetiorof Biguierd. t he r ange of
5 to 30 m nutes depending on the plasma paraneters to be used for the

pl asma cl eaning process. 5 The netallic EM/RFI shielding coating 14 may be
deposi ted (169) DetailagBasaripgian epPrefasted Fphodipedl ogy to t he exposed surfaces
of seal 10 and the entire surface of the cover 4. The exposed surfaces of
the seal 10 are those not in direct cont f 6 andl or
base 8. A di rej-f‘ g[ﬁ“ﬁ’r@ﬁt “?W Jg wgrljveso@rr(?eég}“én ge@y‘{l{}l s 8etrr’1éeﬁ“a%te an
argon pl asma t Ghe pardidisk driveeappetadiis|(ha shewry dg eontained “ﬂib‘ﬁ/@rcod@rﬂslcﬁ%ﬂei%
preferred to bgai 3 ddie 8r%9§t GZPInOelésthéPférseﬁlqwrseus@G% |pF6%Idfeea sé@pendl ng

on the target naterial used er | eve e

i ncrease t%@ dOpMErt PEe § addon - ob%ﬁ@ﬂ‘e'?%%ﬁal 10n'8 f@@%f’%%ﬁﬁ tl’°g u{rjlg rai sed by
the plasma bonibasedsrend topidl Befare esseabiyef tpcbapbisEst i8dn fam aegréadSeal 6 of the
el astoneri ¢ 158‘5@% gr% p%vm%g a@ee@flectl%g seJtB%t\nﬁe%H?cﬁJ § 1aRd b9§ee§$¢ﬁ€ﬁ cbv%r Rri Ef er r ed to

be in the rang schemat i c r’r}

magnet ron sput @é?qmi’bedsy%@%%‘e"?ﬁéa'cwmxfeﬁd? éPP%thﬁfpef'P@%%'?aéFn %ﬂ‘?%e |n
various fornms dgpendi ng on the production 20 requirenents. As shown, there
is a shaft .16 on which the cover 4 is placed. Argon is introduced at 18.
Four magnetfon targets 20, 22, 24 and 26 are provided for the enission of
the metal for depetalicicaatinohd Wedeapsited op dae ielagiomaric sl {1Aite matalizect® oni um

Erzgf s/r ggl y, a [fasRmeRs!bstdoDGniReda} by Qpsied DY isihg physicl l/ébotuh&ep‘oal:l@e Iof ?g to
is ap i n the

case of pul sequIBE 'S ﬁ"@?"é&@ﬂ@f'*ﬁ"‘f%@a ngﬁag\é@p/hggshkq_@%d[%gﬁ%gﬂdxfs

preferred. Prefreatalizbtion prévess mackasaw sinbdlansedmagngtron spudteiing Arefess-ange of 0.5

to 1.5 mcrgns, depending on the material to be used 30 In the case of
depositing copper as.the di nﬁq coa thin tap coati ng

a
of other netal SYH5PH t'?;f's“'l?ﬁ‘aﬁ?ﬁddﬂ?géﬁ{ﬁo”a?pﬂﬁ‘?rwpt? cﬁﬁsy eq%sé%esr &Y For
oxi dat i on/ cor r aei meétalfeedtb@cddpositingavado metalscmtaathe hedastpmerrin sedll Wuat,lowf it is

desired. 35 temperature without affecting its elastic properties. An effective plasma cleaning
prior to coating deposition enhances the adhesion of the coating 14 to elastomeric

35  seal without changing the properties of material 10.



Exanple 1: 5 10 Ten stainl ess steel hard di sk casi ng covers with a

pol yur et hane seal formed al ong the cover edge were ultrasonically cl eaned
(54) for two minutes in an al kaline chem cal solution, followed by water
rinsing and drying (55). The sanples were | oaded (56) into the deposi tion
chanber of an unbal anced mag]netron uttelr a)dganaystem own i Fi gure 4,
and the syst emVRRYS RBstamaregay $9)used 'y seal VFF'°“5F5P§§|PraS”8I &n'’hg (58)
was t hen conduekanible)ctemiur alurohilroyeoppercaicied emdbtitgniurbinsayHeer yped daxghe Ar gon

(99.995% 1.6m, -Efyg&%t%m%ggs Q{dQﬁéw Dg gD1145 Pite gﬁ‘d?}uréiﬁé?@ué Yse@RfH thed to

chrom um t ar get sed Ias vo 'l ed to the sanpl es:
- 300V Fr equenc?e%fWP@FgéﬂetEﬁ@ shra@'ugfb\%mckeoem e ﬁl‘f?@t"iq B8 mi nut es
The netal | igat 'b@ﬁmmtueﬁesaat(e&as) ha/mm@gdwcétmdsphamshamgeérm gbi €Ml bhe pl asma
cl eani ng proce S| t| p Ar gon
(95 995% " Depolt It agareiRuBRBRRHRhoniEbT o Sgh e BhtEesdBs, )
chrom um tar gepbseBwAIuom trehaly disk drige arargeetlarpmndélqnsr o the sanples: -110V
Deposition tine: 20 mn 25 Fromthis process a 1-mcron thick chrom um
coating was unlf deposited onto t whol e syrface o he. cqver 4
including the p ﬁ?%tqﬁ‘an"é heyn 'ﬁ%‘gupﬁa{; ihe @g‘?g’mﬁﬂ? "F' I°f &%WW%? nes
showed t hatiot helastom'enm@ahmjnsaloged)mtmmncﬂ)rmgd o, tempgriphery 1B of tept6tandicover 4 and
pol yur et hane Sg@ée 818f ﬁﬂﬁé@f]atl €81 $nd Qle rEf@raB@'cBﬁMns%’ﬁln‘f‘e‘fal§E@|V!%df030 t hat

t he coating ha dt oughness. an eformabr | ,.and no c %M;I ng and de
| ani nati on was © \??@'Qiﬁlsleﬁbarﬁf?ﬂ a%!f"t”é%’“ P’h%“’?'@'g’i“sa”°%s'°‘ PEOTRRSHIAIPHh  Fi gur e
3, as the net alahd Wéttdééﬁln@broaé%al 50 & preferddd. e thisowayaiie seal tf is fopakd bBitu and as
seal 10 is forrre er| her loy the exposed portion of seal 10 w ||
35 have coati ng ghf IDer'p I’e t?phé/earnedforbgsg% Alternatively, the netallization
coating 14 lfmay be applied using electrochem cal, or electroless plating.

TEI S| gl ating Pl‘rﬂ@%tdn%rlsuhétam Qorf ﬂ;rrmhgrséa?hekis otrrefu.ebltse@btteﬂgoraadhEM | RFI

shi el di ng appl i i on ectrol ess plati ogy

ni ckel , copper 8’r‘ptr‘8'i¥r1§rﬁf§}‘?§%‘e€5m2gr géS‘%&%“ﬁ%ﬁ‘%‘h?’b %["gs an'c‘%l

materials at | operbtedpiispabsing valvet holewtafvfalee;t fotqyvedhiei B @rlagtprm}ew (ﬁiertl es. A
pre-treat ment gF ?uélﬁbCUIHQ\/Bﬂet Fggr)ﬁ@ﬁ' e Sf@férr@a Glméw/gﬁlcﬁ% L'T\glld-h'f' or to

coat i ng p| atin ances a sati sftactor hesi on of % g
el ast oneri &0 matep |"25ﬁ rapge ¢fFaP 1 HRORG H‘Qretﬂfeferl"f‘ﬁ'é’épf)é‘l ‘éOOﬁF‘o?S‘Q '?‘? %’§ g
Preferably, t hem;gaﬁmte@sny Isi 28 s 5,006 milijoeles. aAgestmémﬂg protass 253)iat150PG

dependi ng on t%agmg IS)Lﬁ%nedl R théssﬁ the cover 4 may be a plastic

noul ded netal cover. used as the EM and RFI
shi el ding coating, a th| n top coatl ng of other netals such as chrom um or
ni ckel may be ok&aaﬁtivb@dhé 6dal 1OmaxbéiRtnaruf an epdg bgplofing theabbgrunteathe al so for

a change Of25CO|p(e)rli'prhery 12I ftI!\éS togeSS d‘/eo?I ba&xgﬂgkge c&ﬁpressed air and a mechanical
dispensing valve, followed by a thermal curing process at a temperature of 160°C
for 20 minutes. This is to prevent the epoxy slumping. A post thermal baking
process at 150°C for about 3 hours is preferred.

30  Following the formation of the seal 10, ultrasonic cleaning (54) for two minutes in
an alkaline chemical solution may be performed. This may be followed by water
rinsing and drying (55).

After loading the cover 4 into a magnetron sputtering system (56) and evacuation
35  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 voitage in the range
of 200 to 500 V is applied, with the targets 20, 22, 24, 26 being powered at low



Fi ve stainless steel hard di sk casing cd%ers wi th a pol yurethane sea
formed along 20 the cover edge were pre-treated for degreasing in diluted
sodi um hydroxi de solution for five mnutes, followed by wet etching in
diluted HCl solution for surface preparation fol | oned by water rinsing.

The sanpl es were ded into the elect ral ckel bat h and
plating foll om@ﬂwer‘fﬁgs'glpée??rﬂ@y Bj?‘hra{?%en%frl S8 geﬁqg%ﬁ’\l%raﬁe?r
NaH2P02. H02 ( glckde of PBIse® DCCHBONENGY. oﬂa@zszgqs qu Kigsis prefgredatiine oeenig ( 85%

(m/1): 20 -2543d INLOW R rafngglo {3 to mﬁut&"deﬁn&nq Smrp?ésH{aepar%tergoc As can

be seen, the present 1nvention In one preferred Tormrelates to a nethod 35
that applies at‘b'éﬁ%?éf°’trlerP'a}§5}at°ieéﬁfP%Pr°Eﬁ§Fyuret hane or other el astoner
materials, 50 atnospherically isolate the hard disk fromthe environnent,

f ol | owed b y ”%e?ellﬂc' I:zl\ﬁlly%ﬁgalg@ng%o@n Wﬂﬂa% }4@;{69%{? @s)oﬂg}sntageenﬁ o provide

EM and RFI func ions fo ves descri bed
in the foregoi FputigErgieriyology tpthe Perosedisusfagash e A@ad Be eniie spifacedht

i nventi 03, iht \Whd dovbres, ummé@bmchuha{ce& fb]?&h@ sekii 10l 6l tHose hbtan Wredd aaitauyy
concerned that npny vari i fi cations et aj gn,
construction 0?”“563}"% ﬁ% ?/or t?‘?éag ﬁ% Viahkil éLBPq powerfsrogrr%n t%ugg%r esent
i nvention. 10 1Go Jéreraté an momplammﬁgttbrﬂmmstelm farggtsa 'I&\@\p@wer demeityddver
having a base %ﬂaq’erﬁédtt€8e it € rdFigk lap8 tcP@W)Eérss‘qﬁ'é}e céht(‘r@re db?gr\cﬂ{b éh @1 ymer

seal on a peri | east” one of base and
metaliizing al Itarﬁ%ﬁﬂétérda' §'t§?? ace8i9Ber YR POy ReMak LS| “389 tBe'B‘ES%?SFl Hg a
metal | i c coat i rigpdstioal ratecprpdsal it casplofteinperatpel yaleed kedde phom2. A

met hod as cl ai {Eﬁﬂbér@m%ta\klmn& c%&%rfécpmﬁ&ﬁlon%r Jégfadgt%ﬁl ofI t'ﬁe Qaflasf’on{%&e“ al

sel ected fromthe group consis an ela nmeric teria

pol yur et harlé, mﬂer@b@ﬁya' 18. The ﬁ%?@ﬁ'&‘d‘ R{gssgreds H@ff"?ﬁt%tf"dl‘melraﬁﬁe &[1dP m 2,
wher ei n bef or e gthmorf, or m ng 15 process (a) the at | east one of the base and
the top is cleaned. 4. A nmethod as clained in claim3, wherein the cleaning
process is by at |east one selected fromthe group consisting of:

ul t rasoni cal | y Figureadt ial & skhevatic teéagranalof did magasiron viputtering asYeieD); ahel in a

di | uted sodi umcBydiKbAl6r 1RO 5ystdnPBan be in various forms depending on the production
20  requirements. As shown, there is a shaft 16 on which the cover 4 is placed. Argon
is introduced at 18. Four magnetron targets 20, 22, 24 and 26 are provided for the

emission of the metal for depositing the metallic coating 14, in this case chromium.

Preferably, a DC or pulsed DC negative substrate bias in the range of 60 to 120 V
25 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.

30
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.

35



20 5. A nethod as clainmed in claimd4, mﬁ%rein the cl eaning process is

foll owed by water rinsing and drying. 6. A nmethod as clainmed in any one of
claime 1 to 5 wherein the formng 25 process (a) is by use of conpressed
air and a valve and is followed by curing and baking. 7. A nethod as
claimed in Cla%%]6| erein curing is by ultra-violet Iight having a

wavel ength in @“?3 ge 200 to 400nm 30 8. A nethod as clainmed in claim®6,
wherein curing is a thermal curing process at 160C for 20 minutes. 9. A

met hod as cl ai /gf s!al?lle§§‘¥te9W\%roocflskcda&hérﬁo@rst\ﬁlth& polRstiRine sbdlQorR@lbRBg i s at 35

150C f 3 h 11 10. 1to 9,
wher ei gr bet vvce)g:tpset fRYe} BYGS Wy d'FtE?é%'E%a"Y ﬁbeg%aﬁ]dg?h@r 6‘6%1{'?( Wges 'Po%’e%'gaqbgl)s a °
further cl eani rferisal gelufion; faticlvedbbyldatersrinsy rend dagngc(58). Nt sampddsavere 10,
wherein the f urt r(]&? (%z%?trlhggie%ﬁ%éﬁscﬁahﬁerw al"y ﬂbéfér]c 8ﬁt§|loﬁ(§tp%rlf1§ omthe

group con5|st|ng eani n |calaﬁ
al kal i ne cheni @mtere.(ﬂslfbp\ﬂh'n Rigaire 4s|ae@1meﬁgsterawes PY?CHatﬂ‘i’ (5@? P xHYi Tk hydr oxi de

solution. 10 12jasihatRbRAAG(585wAd tAérdedidiedainaérithelfblowMiadorditonsn t he pl asma
cl eaning process a negative substrate bias voltage is applied and a sputter

target powered at a | ow power density, the substrate b| as voltage being in
the range 200 to 50Mischarde g#® | ow power density bRy PH9H@ range 0.1 to
0. 4W per square centdhgﬁbérq,res},@els A net hod as cl gigmetort n claim 11 or claim
12, wherein the substrate bjas i s pulse t current at a
frequency in the rajPéJeCLﬁrﬁPé "?'%a%'ﬁﬁ Chr%u'ﬁ?rgi g)emﬂ“as clained in any
one of clains 10 toPEIJ&edmeﬁaelvnltaghappnledzmm]gpnmesce330§\f| s for atine in the

range 5 to 30 m nut §5..,dny APIEdEbiaSpdlerl Med i N B one of claims 1 to 14
wherein the netallic coatlng IS one or nore selected fromthe group

consi sting 16f: chrofileamngsimea| uni ni um copper, ni GRENNUSK titanium 16. A
nmethod as claimed in any one of claims 1 to 15, wherein the nmetallic

(1:(7)at :An?re![ ﬁogl Zg'hgl rgfs %?‘?d § Oqctg (%z wa%agotnde&' %m&cﬁ%el iter %d f'a\t,'rﬁaf[ op. 30

] wher el n argc coaf Ing is
deposited to b@tehnlﬂmerob%geT%@?PPﬁ@ntmtﬂmei%Wﬂerret hod as clainmed in any one
of clains 1 to 17, wherein the seal is fornmed on both the base and the top.
35 19. A nethod as clained in any one of clains 1 to rein the
depositing ¥’s by a rﬂﬁj’h@@?g‘f‘f sputtering process. Aqoé‘]@%ggga" net hod as
cl ai med in cl ai m 19,Depbsitiopipressire: nagnet ron sputt eri@mTer ocess is of a power

density in the rang%@c&gn%\éﬁggrapagg%&r&ﬁ%|tg;§gtregmp@nga deposi tion
pressure in the range 1
C bias voltage applied to the samples: -110V

Deposition time: 20 min
25
From this process a 1-micron thick chromium coating was uniformly deposited onto
the whole surface of the cover 4 including the polyurethane seal 10. Tape tests for
up to twenty times showed that the coating had a good bonding strength to both
the cover 4 and polyurethane seal 10. Press tests for up to thirty cycles showed
30 that the coating had a good toughness and deformability; and no chipping and de-
lamination was observed during and after the tests.

As is shown in Figure 3, as the metallization of seal 10 is after formation of seal 10,
and as seal 10 is formed on periphery 12, only the exposed portion of seal 10 will
35 have coating 14 applied thereto.



21. A nmethod as clained in claim19 or (:8I aim 20, wherein a negative direct
current substrate voltage is applied in the range 60 to 120V. 22. A nethod
as claimed in claim?2l, wherein the substrate voltage is pulsed 10 at a

frequency in the range 20KHz to 100KHz. 23. A nmet hod as clainmed in any one

of clainms 19 t ein |11 in the
range 0.5 to 1/ rﬂ?tgvygﬁée mftgh ?i'on ﬁ?aﬁ@? bfgrdnayi ngémLsédr? qﬁ&ghme%%?ﬁf clains 1
to 18, wher ei nelebtelasepating. i Tis platingyprasbsscis ﬁwtaéeéormaect @Iﬁgdfﬁﬁée@é@é@ﬂ by

degr easi ng and ggfi/Rp gp,g{d,,?gsapp&a{@,tshod as clainmed in claim24, wherein
etching is wet etching in di l uted hydrochloric acid solutlon and
degreasing is in a diluted SOdI um 20 hydroxi de sol ution, etching being

fol | owed bysri Bgiusigg a2 6lectrdlase plati tashnology mietek!, icoppel e chrcﬂniurormettdlainm 25,
wherein the mega 'g\gﬁo% tt%ooﬁ"ﬁé ngst%)rﬁerﬁ:fraﬁeﬁﬂ &K&Wﬁaﬁwp'efét&?@'Jtﬁd%[‘gﬁecﬁrﬁgztﬂe@ to

m crons. 25 27. In any one of
the cover is f@lepicd Rippestes| eadt %ﬁgeqfﬁ?@rlpéqceg%l'é@?% fdegrRasAg @Pdup

consi sting of . eghRbBlkassy pioe@ coalihg Platiguénhanded sosutisfactoiyrdduesial dfale 28. A

hod I f
30 hard di ok arres AR oiHerf Ol hofe B i HiShihalE 0V 10 O @

accordancelth the nmethod of any one of clains 1 to 28. 35 30. A hard disk
drive conpri si @%f@raﬂ?‘(ﬁerco@n% tﬁlcbdie§§<|s¢|{e|r¥rfbeoﬂ‘b%t&@%ﬁfror@%‘@béhcﬁhd@thé a) a top;

13 (b) a base; at a erl t a t e base
and seal ing wi t“ﬁ"t “ﬁle“#ﬂp){’gﬁbs tase t53§8“,erg ﬁlaf‘t' S?ﬁ@geép'%gtap?a es of the
pol ymer seal baigaig, wdratdppered Ltsyd tahahéd EN‘dB[aOd;IRFll shielding zcortingalel thip temat i ng on

the exposed sur B&ﬁ Oé]thérhﬁ'\etg YIGR' as BRbmiurhL or |ché\rﬁl.a§j'b%kd ok ®p cl ai med
in claim 30, where e met a l1c coating 1S on EPH?@E%P' t he base. 10

32. A hard i sl@x'd?tw@mé%smelp&?t?%&" Rd E'P%@Fﬁ gpnge °fc‘1° Wi5dr ei n the
metal lic coating is one or nore selected fromthe group consisting of:
chrom um al umé;l( dm ,copper, nickel and titanium 15 33. A hard di sk drive
as clainmed in any MRR& of claims 30 to 32, wherein the polyner seal is of a
material selected fromthe group consisting of: an elastoneric naterial,

p?' yur egga{\e gg@te%mm@ss s%télhhaﬁj a éiasﬂg Shvef V \lw‘tl'&a @&ytﬁétﬁdnﬁ&dallfﬁrr?ahloﬁ@e of .
cl ai ns Q rern e i ore e
Genooi t 1 on 201 iiee CHBL Py avece, e Fitel TR CRenspin ABES sbdlu' et

solution for five minutes, followed by wet etching in diluted HCI solution for surface

ere| n

preparation, followed by water rinsing. The samples were loaded into the
electroless nickel (EN) plating bath and plating followed. The plating bath

comprised:

25
NiSO, (g/l): 25-30
NaH,PO,.HO, (g/l): 28 -30
CH3;COONa.3HO; (g/l): 35-45
Latic Acid (85%) (mi/): 20-25

30 Thiourea (mg/l): 3-5
PH: 4.8
Temperature: 88 -90°C

As can be seen, the present invention in one preferred form relates to a method
35  that applies a polymer, in particular polyurethane or other elastomer materials, to
atmospherically isolate the hard disk from the environment, followed by
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(b) metallizing all exposed surfaces of the polymer seal by depositing a

metallic coating to all exposed surfaces of the polymer seal.

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.

3. A method as claimed in claim 1 or claim 2, wherein before the forming
15 process (a) 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

one selected from the group consisting of: ultrasonically in an alkaline
chemical solution, wet cleaning, and in a diluted sodium hydroxide solution.

20
5. A method as claimed in claim 4, wherein the cleaning process is followed
by water rinsing and drying.
6. A method as claimed in any one of claims 1 to 5, wherein the forming
25 process (a) is by use of compressed air and a valve and is followed by
curing and baking.
7. A method as claimed in claim 6, wherein curing is by ultra-violet light
having a wavelength in the range 200 to 400nm.
30

8. A method as claimed in claim 6, wherein curing is a thermal curing process
at 160°C for 20 minutes.

9, A method as claimed in any one of claims 6 to 8, wherein the baking is at
35 150°C for 3 hours.
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12.

13.

14.

15.

186.

17.

18.

19.

by one or more selected from the group consisting of. a plasma cleaning
process, ultrasonically in an alkaline chemical solution, wet cleaning, and
in a diluted sodium hydroxide solution.

A method as claimed in claim 11, wherein in 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 and the low power density being in the range 0.1 to 0.4W per square
centimetre.

A method as claimed in claim 11 or claim 12, wherein the substrate bias
voltage is pulsed direct current at a frequency in the range 50KHz to
300KHz.

A method as claimed in any one of claims 10 to 13, wherein the cleaning

process is for a time in the range 5 to 30 minutes.

A method as claimed in any one of claims 1 to 14 wherein the metallic
coating is one or more selected from the group consisting of: chromium,

aluminium, copper, nickel and titanium.

A method as claimed in any one of claims 1 to 15, wherein the metallic
coating is also deposited to the at least one of the base and the top.

A method as claimed in claim 16, wherein the metallic coating is deposited
to both the base and the top.

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

A method as claimed in any one of claims 1 to 18, wherein the depositing
is by a magnetron sputtering process.
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current substrate voltage is applied |n the range 60 to 120V

22. A method as claimed in claim 21, wherein the substrate voltage is pulsed
10 at a frequency in the range 20KHz to 100KHz.
23. A method as claimed in any one of claims 19 to 22, wherein the metallic

coating is of a thickness in the range 0.5 to 1.5 microns.

15 24 A method as claimed in any one of claims 1 to 18, wherein the depositing
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
20 hydroxide solution, etching being followed by rinsing.

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.

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

any one of claims 1 to 28.

35 30 A hard disk drive comprising a cover and a disk drive, the cover
comprising:
(a) a top;
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31. A hard disk drive as claimed in claim 30, wherein the metallic coating is on

the top and the base.

10
32. A hard disk drive as claimed in claim 30 or claim 31, wherein the metallic
coating is one or more selected from the group consisting of: chromium,
aluminium, copper, nickel and titanium.
15 33. A hard disk drive as claimed in any one of claims 30 to 32, wherein the

polymer seal is of a material selected from the group consisting of: an

elastomeric material, polyurethane and epoxy.

34. A hard disk drive as claimed in any one of claims 30 to 33, wherein the
20 polymer seal is formed in situ before the deposition of the metallic coating.



