A COATING PROCESS Technical Field The present invention generally
relates to a coating process for the application of a uniform surface

coating 5 to hard disk components with exposed surfaces. Background

Thin film. coatings with precise uniform=ity and zero patrticle

contamination are crucial precursors affecting 10 the life span and

operation of hard disk drives. This is particularly pertinent in the

electronics and microelectronics industry, where the feature dimensions

of integrated circuit componerts faihoftas veittdamesl below the

micrometer range. Any free particles from the 15 ambient environment, or
which are generated during_ theT%% trilrl%gio%esgl gdhere to the surface of
the coated component, which may haveé a defrimental effect on the
performance:af thecomponentEhe prekiearisifurthes 1aggravated when: i ng
high-speed destiuctive parides 20 generated dyring the process cause..
irevocable damage to' thé ‘coated surface and hence attects the function —°
bof the-hard disk HHard pupicles - ke cerarmiesaticles aré cé6nsidered

killer defects in the hard disk drive industry as such defects may

potentially destroy the key functions 25 of the hard disk. An effective

coat@ng process should hence satigg/ctﬁsggug\ging requiremen_ts:
negligible in- situ generation of particles, minimal human handling and
transfer, entiromméntally=approvesd means of disposal:of Unwantedand zero
mate%%'%%étfeangoW%i@ggftﬂ’ptlgr%ig Q‘r &Jgéq,u QQPE&M\QM affecting
compromises on the quality and o . o
10 the 1ife span and operaticon of hard disk drives. This 1s
particulari pertinent in the electronics and
microelectronics industry, where the fsature dimensions
of integreated circuit components fall oiten within and
pelow the micrometer range. Any ZIree particles from the
15 amblient environment, c¢r which are generated during the
coating process, adhere to The surface of thes cozted
component, which may have &z detrimental efrect con the
performance c¢f the component. The preblem 1s Zfurther
aggravated when nigh-zpeed destructive particles
20 generated during the process cause irrevocable damage TO
the coated surface and hence afifects the fu
hard disk. Hard particles, like ceramic particles,
considered killer defects in the hard disk drive industry
as such defects may potentlislly destrey thes key functions
25 of the hard disk. An effective coating process should
hence satisfy the following regulrements: negligible in-
situ generation of particles, minimal human handling and
transfer, environmentally approved means of disposal of

unwanted material waste and moest  impertantly, high
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uniformity of the film. A common coating technique for hard disk housings
IS spray coating. Spray coating involves the application of 5 a coating,
such as a gel coat or plastic coating, to a component by means of a spray
gun. Unfortunately, spray coating does not offer precise film uniformity
because areas such as the edges, corners and uneven surfaces on the
hard disk housing do. q%t receive an equivalent amoung‘lo of cwoatin% )
materialag %%%ﬁpargd 161he ceffrerand TIat surfaces of the h%uuas"i“r%g". ane
Heneei preciseithickneiss control is difficult to achieve. Furthermore, there
is unnecessapywastage of ime.and.coatingmaterial asfqtn sides pfthe ¢
component would have to go through multiple 15 spraying, drying and .
curing steps Rirotghpafis sfter? dow'ds mtiftipld coats aré réquiréd t6° °*
achieve the desjreduenating thickness:daaddition] eentrol aftheispraying =
operatign is.challenging.as the spray.gun.has, 1o be, coptialled pregisely ta.
focus on the targe?component and 20 not on the surrounding frames.
FurtRefhers, spray carting facilitie ‘otfersfoselad fire drid explosiopecause
hazards:due..teithe absence-eha properventiation mairtesanee rsystem. on
Anothier common thin film deposition technidue 25 Involyes the Immersing, .
of a cg?npb“ﬁent |ﬁ§o”a}%§h‘lﬁ "”cgntalning coating material; removing the -
compdnerisfroms theatadki ahd allowiritpit 1o drain. ThHe coateticompenehtat
can therrhe.washed, rinsed.and dried.by. force-drying. of thakings s control
Conventional coating processes typically employ 30 the ~ ,
imméfsionSthwelt-Withdraw fechritqtie ®Which is iimited B improper&ofitrol -
of thenwithdrawval\speedtand methodme and coating material as both
sides of the component would have fc go through multiple
spraving, drving and curing steps. Throughput i1s citen

low as multiple coats are reqguired to achieve the desired

coating thickness. In aadition, control of the spraying
operation 1s challenging as the spray gun has to be
controlled precisely to focus on the target component and
not on the surrounding frames. Furthermore, spray coating
facilities often pose as fire and expleosicon hazards dus
to the absence o¢f a proper ventilaticn meaintenance
Sy3Tem.

Another common thin fiim  depesition technigue
involves the immersing o & component into a Tank
containing coating material, removing the component Irom
the tank, and allowing 1t to drain. The coated component
can then be washed, rinsed and dried by force-drying or
baking. Conventional coating processes tvpically employ
the immersicn-dwell-withdraw technique, which 1s limited

by improper control of the withdrawal speed and method.
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2 The drag force acting on the coated component is not uniform across
the surface which inadvertently affects the uniformity of the film. Due to
the uneven drag force, the film thicknesses at the edges and corners of
the 5 housing are normally larger than that at the centre of the housing.
This not only creates a non-uniform coating, accumulation and

coagulation of the coating material may occur, resulting in lumps on the
coatinyf ERhaRced s7sternc feattireS shotiidl besh prace FoFfiRestining of Lot
the dipi1Q profite-but suchrfeatsies are usually-abseatireexistingycoating-« s
processes, Besides the Jack,of suriage profile uning feaures, one, ...

coating processes is

r

primary dlsad“vantagg associated with conventiona
the éxeessivermanhandlingseisthé 15 hard diskkhsusing throughast thé  the
coating Rracessr Lhe,geating,process typically entails a plurality efntre of
coating, washing, rinsing and drying steps, which require the housing to

be loaded'&ndUhioadée %sela?ﬁén gty efther ‘mandaily or dttomaticafy. -
Suchradongiprotess dine 20cimgvitablycintroduces: undesitablenparticlez 1 may
generatign and, dntersstation crass, contamination. More impgriantly, - qcop,

transfer of the coated hard disk housing introduces process instability.”
Each BrocesSstépBpetates ata differént opfimui conditidhy Not ohfifis d4»
process cohtrob25 made complicated with muliiple {ransters: thraughput: i ng
of the process and hence profitability will also be affected since time

COAT 1Tl jo)e 2ISes. . . . .
must be aﬁo%ateq? for eaciﬂ station to reach its optimum operating
condition. Fiathérffore thednterostatiohtrarisier of e housings itsalt ands

indivighdl orimary disadvantage associated with conventional

coating processes 1g the excessive manhandling of thse

hard disk housing tThroughcout the coating process. The
coating preocess typically entails a plurality of coating,
washing, rinsing and drying steps, which reguire the

housing tc be loaded and unloaded seguentially either

mgnually or automatically. Such a long process line
inevitably introduces undesirable particle gesneration and
inter-station cross conrntamination. More importantly,

ctransfer oI <the coated hard disk housing introduces
process iInstability. Each procsss step operates at
different optimum condition. Not only 1s process control
made complicated with multipie zTransfers, throughput of
the process and hence prolitabliity will also be afifected
since time must be allocatea for each station to reach
its optimum operating condition. Furthermore, the inter-
station transfer of the housings i1tseli and individuzl
maintenance of each station consume progess Time and

renders tThe entire manulfacturing system inefiicient

B3
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30 maintenance of each station consume process time and renders the
entire manufacturing system inefficient. 3 Another disadvantage of
conventional coating processes lies in the physical space requirements of
the various modules. Such coating processes typically take place in a
clean room environment of class 100 or below 5 where there are at most
100 particles with size > 0.5 m. Each coating, washing, rinsing and drying
station reqtirest@y incréatertakaddition tooghysicalrspace: Thd notconlying
driveg,nq.the sizejrequirements of the fagility s hutdncreases production .
costs agyvell. Furthermore, a 10 larger cleanroom requires stringent
maintéiance aftP tiyitér air particleémbdl. Aif thése ddifigkara-1y take
measuressonly. serveltezsincrease thevmanufesturing costefs the)t or below
compqqnee?n(}stanned?Iovg%raprggitgﬂ%iggy.Jragddjtlgnigq tehe aﬁoggmqqntion; -
disacNianTages, 15 oatinig processes usually empioy toxic of/erits wiich™
mustieremoved and. dispesed-of in accordance withdstrictr governnsental or
guidelines:thrqugh a.procegs thatis highly: capial intensive, Itisalso a 1y <
requirement for emitted gases to meet safety thresholds. A coater system
20 intsyratéd withtar @hvitonméntaly Tonfpiiam Waste® disposat syéfem >tV
thoughunecessary sarives:up praductions €0sts fremendousurthnermore, 2
Furthermpce, without peoper receling nitialives, sueh a gOMAIBK..c.  ana
integrated system often results in unnecessary material wastage and )
increaséd “25 laforfandréapitaticosts Given'the disadvantages ofdhe tional
aforementionad conyentional coating processes: theraiissanged g cost of
the components and lower profitability.

In addition to the afcrsmentioned disadvantages,
ccating processes usually employ toxic solvents which
must be removed and disposed of in accordance with strict
governmental guldelines thrcugh a process that is highly

capital intensive. It is &lsc & reguirement for emitted

gases Lo meest safety thresholds. A c¢coater system
integrated with an environmentally compliant wastes

disposal system, though necessary, drives up production
costs tremendously. Furthermore, without proper recycling

initilatives, such a complex integrated sys

-

results in unnecessary material wastage and increased
labor and capital costs.

Given the disadvantages o©of the aforsmentioned
conventiconal coating processes There 1is &

provide an efficient integrated coating system which,
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provide an efficient integrated coaxing system which, when applied to
electronic or microelectronic components, 30 provides a uniform and
particle-free thin film and one 4 which overcomes, or at least ameliorates,
the disadvantages described above. Summary of invention 5 According to
a first aspect, there is provided a process for coating a hard disk housing
component, the process comprising the steps of: (a) dipping one or more
hardwdiskhousing: :compenentsdn a carable teating bath: 10«(b3 removing e
the c&)m%%ql@afgg@ said curable coating bath to form a curable coating
on the surface of'the components, wherein the orientation o the coated
components is such that the coating drips from a single point of 15 the
component to allows excess coating to drip therefrom and form a
substantially uniform coatin§thesson. #dvarmtagsdasly, the process may
5compr};&s.cehthrec,is%et ogocqntgglling ttherice?ntago% of tt]e coated gg(rpponents )
to 20 ‘ehable %hgcoatiﬁg Té‘dsrib From a“éingjile point” This means that ™ =%
excess coafify deeshetforn orithielsudacé of ithescomporamexeept  the
perhaps forthe-single-peint from swhich the.eqating drips. By allowing the
coating to drip from a single point, the coating is substantially uniform 25
in that the siitfaces'8FtHe"coatifig do Aot haVe any régions Whith anoRsing

excess of coatingdsmresenten the z:compangat after cutingaretative to
1dﬁhersu”a9§§'TQQ%mving the components from said curable
coating bath to form a2 curable coating on the
surface of the components, wharein the
orientation o¢f the coated components is such

that the coating drips from a single point

15 the compeonent to allows excess coeating to drip
therefrom and form a substantially uniform

coating thereon.
Advantageously, the process may comprise the step of

controlilin
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Tne coatad componants to
20 enapie the ceating to drip from a singles point. This
means that excess coating doss not form on the surface of

the component except perkaps for the singl
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which the coating drips. By zllowing the coating to drip
from & single point, the ccating 1s substantially uniform

25 in that the surfaces of the coating do not have any

ig, there is no

30 regions do not have an excess of c¢oating sc that the

overall surface appears relative
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is, there is no "water-mark" effect in which some regions on the

component have an excess coating while other 30 regions do not have an
excess of coating so that the overall surface appears relatively uniform.

For example, 5 rthe component was oriented such than the coating
dripped from a region of the component, then that region from which the
coating drips would, upon curing, -end to be somewhat thicker relative to
othet fegidtts offthie” BEEompGHent® The Sifgle poimt frémAwhich'the coaTt1ing
coating gdeips is pet large-enetgh thatit wewltbbeconsidered terbearegion
regian. of the.component, That is. for a three;dimensignal, component, the
single point may bé & corner of thé - 18 component on which threé edges
meePfatierthigea wholecédge Where tWe edges midét: Typsicallyitheon  the
singleRRIBL frem which the coating drips is located at the lowest vertical
point relative to other regions of the component. 15 In disclosed, , :
embodiments® thé"Eonitrot ot the “GfiBnthtiohibf the corfiponéntalidiis tiie "+
user te:contratothenlocation of thecsinglesdripping point: Thatispthe: singleon
dripping paipt can he predicted inithe disclosed, progess; 20 Accarding 19,y
a second aspect, there is provided a process for coating a hard disk
housieonTponent the pracess comptising ke stép 6f: (Y dipping‘ne t&
or merenhard gisk-housingicompanents: it 8 curablerceating bath, a whole

edge where tTwo edges mest. Typically, the single point

firom which the coating drips 1s located at the lowest
vertical point relative to cother regions of  the
component.

Iin disclosed embodiments, the control of the

orientation of the component allows the user to control

the location of the singlie dripping poeint. That is, the
single dripping peint can be predicted in the disclosed
process.

Recoording to a second aspect, there ls provided a

E=

process for coating a nard disk housing component, tThe

() removing the components from said curable coating
(c) curing the curable c¢oating or the surface of the
The step of dipping the components tsg alsc much
faster than other known coating processes for hard disk

drive components, such as spray-drying and allows non-

flat regions on the surface of the component to be

[



25 (b) removing the components from said curable coating bath; and c)
curing the curable coating on the surface of the components. The step of
dipping the components is also much 30 faster than other known coating
processes for hard disk drive components, such as spray-drying and
allows non- flat regions or, the surface of the component be 6 rapidly
coated. Advantageously, the dipping allows coating of parts of the
compéhnent that caaTict-easiiy ben coatethinispray operativirbecausedtheows
Jet of spray woidd ot baye dirgct aceesshio-thedpaccessiblepart £and pe
example, if a firs- part of a component was covered by another second
part, thdhBnly th& SetdndiFat whilfd BE “BG&ted ™Y thefjet SprayPafd ndt“+©
the coveredkpart.c Howevescheeausedn thefirst:aspectdescribed above, For
5 the whole component is.dipped in the curable bath, both the 10 covered
and uncovered components aré coated. Frthermore, a uniform coating
can B&obtained Iy Hdj sttty thelGientation 6ftheSéompondrtwhiteitis be
being coated to allow.excess coating-to dripifroma single painttherefrom - .
and produce a relatively thin film_ 15 coating. Advantageously,the
flexibility to adjust the orientation of the coated hard disk AoUSINgs may
be adhievedlbysectring the hobsings on ajig whichsuspends theoth the
10 housings.angn Its that. in mgre than gne lateral 20.direction while they, are 4

lowered into the coating bath so as to allow the coating to drip from a 4
: Brione & 2 iform ting can @ bTal Dy
&ng@&ﬂﬂﬁrrmor ; uniiorm coating an D opTaine oy

adjusting the orientation of the component while 1t is

being coated tTo allow excess c¢oating to drip from &

[=4
single point therefrom and produce a relatively thin film

15 coating.
Advantageously, the flexibility to adiust the

orientaticon of the ccated hard disk housings may b=

20 direction while they are lowered into the coating bath s
as to allow the coating to drip from a single point

thereirom when the 3jig 1s withdrawn from the bath. This
process prevenits coagulaticon of the coating at localized

spots such that a substantially uniform coating can be

c
25 achievad. Even more advantagecusly, the process disclosed
herein substantially Zimproves the uniform *thickness
prcefile on the cecated components. More agvancageousliy,

disclesed progcess which emplovs dipping to coat the hard
disk compconents can ccat & largs numbsar of component
30 any one time as the 3ig can contain a plurality of

housings, thereby rendering the process to be implemented



therefrom when the jig is withdrawn from the bath. This process prevents
coagulation or. the coating at localized spots such that a substantially
uniform coating can be 25 achieved. Even more advantageously, the
process disclosed herein substantially improves the uniform thickness
profile on the coated components. More advantageously, disclosed

process which employs dipping to coat the hard disk components can

coat arlarge cwemberoficampesentsat 3Q @ny onedimgeas thejigicand disk
cont%igma grllurali%/_of housings, thereby. rendering the process to be
impleme fed 7ina coating process for high throughput of hard disk
componentst IrPéfRe efflsedfTaNt, thebe i provided s piecess for csatingfor
a plugality ofhard gisk housing.compenentssthen S .pracess somptsing they
steps of: mguntin% thgsgluralﬁ% of h{?‘[_d disk housing components on a jig
fram& stchthat Safd cSmponents “can not move with respect to said

frame; dippingrtherjigiframe loadeciwith the plurality 640 campenehtsining
a curable goating,bath, removing. the jig frame, loaded.with. the,plurality, .of; . -

components from said curable coating bath to form a curable coating on

the surfacd of the E6ifipohents! Sitiérein the Sfeftatich st the jig frame is

such 15 that themgoating-as each compenentdrps from a-singlepaintagd ot
roallows excess 6optina.an the, gompanentsto,drip therefrom, and thereby

form a substantially uniformcoating thereon. Advantageously, any excess

regduajcoaﬁﬁ@?ﬁﬁ&ﬁ%Jth@ Sig frame loaded with the plurality

cf componsnts from sald curable coat
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wherein the orientation of the 1ig frame 1is such

15 that the cecating on each component drips from =2

single point and allows exgcess coating on  the

compenents toe drip therefrom and thereby form &
substantially uniform coating thereon.

Advantageously, any excess residual coating material

20 can be removed from the “ig from which the housing is

secured so that the coating will be uniform throughout

the edges, corners and crevices of the hard disk housing.

More advantageousiy, the zremoval of residual coating from
2 single corner of the tilted Jjig ensures that 1o
25 ccagulaticon of <the coating material ocours. Even mors
advantageously, The excess coating material can be
recycied ILor further use, thus reducing material cost

Advantageously, the Drocess disclosed nerelin
produces coated hard disk housings with increassd
30 reliakbility agalnst data losses since the coatings are

ultra-cliean with low particle count. The ccatings on the
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20 can be removed from the jig from which the housing is secured so that
the coating will be uniform throughout the edges, carriers and crevices of
the hard disk housing. More advantageously, the removal of residual
coating from a single corner of the Milted jig ensures that no 25

coagulation of the coating material occurs. Even more advantageously,

the excess coating material can be recycled for further use, thus reducing
matefial cost. Advaniagagusly: the precess-disclased heseiry, preduces:qa o
coated hard disk houg_igg§ with increased 30 reliability a\g{giqstgmatg fance
TossSESSiNCe the coatings are Ultra-cléan With 1ow particie-count- The 3=
coatingsre thie: 8 hagd disle howisings disctlosed-hérein aresalsotadjusted and
to improve-the.ather surface properties of wear resistance, corrosion
resistance, electrostatic resistance and conductivity. 5 In one
embodiment® tH&#& i€PRAAIBE™ procesETor Toating aharddisk AbaEhgior
compoenerit;the process: comptising:the:steps ofrdipping onedreamoge ccess
hard disk housing ¢emponents Jp.a curable coating bath; 10 removing the
components from said curable coating bath to form a curable coating on

the surface of tH&FCoApGRENtS WheFSin Thé drientatiohoftheccoat@gonents
componentsis-sucihthat-the: cpatingdips from a single point and allows

in

h O
ct
o]

. . re I1Nng TGe Co nc Irom S81G. cyuran s]e
uniform. coating -heréorn. Advantageously, thé procéss disclosed heréi
path to form a curable coating on the surface of th

b

t

components, wherein tThe
orientation of the coated components 1z such that

the coating drips from z single point angd allows

excess coating te drip from a single point to form
a substantially uniform coating thereon.
Advantageously, the process dizsclosed heresin

produces ceated hard disk components with substantially
uniform thickness profiles. DMore advantagsou
absence of coaguiated lumps on the coated component
surfaces allows the components to undergo rapid drying,

thereby shortening the overal

—

process time. Even more

advantagecusly, a nigh throughput can be achieved despite

[$3]

the plurality oi dipping, drving znd clesaning steps as
plurality of components can be coated simultaneously and
dried at & Zaster rate comparsd to conventlional coating

processes.

Definitions
The following words and terms used herein shall have

the meaning indicatead:



produces coated hard disk components with substantially uniform

thickness profiles. More advantageously, the 20 absence of coagulated
lumps on the coated component surfaces allows the components to
undergo rapid drying, thereby shortening the overall process time. Even
more advantageously, a high throughput can be achieved despite the
plurality of dipping, drying and cleaning steps as a 25 plurality of
components:can be.gpated simultangouslyand .dried.ghafastersate,, <ye

PAr

compared to conyentional coating processes. Definitions 30 The _
followig Wordsand terms G8&d Heraf Al Have™ e feafing fdicafed ©*
9 The temm*hard disk-hiousing compenentrin the cemtext of thise housing.
specification r%f_@g%{to\%&%gﬂgﬁ%a'gcwge%995% disktherein andto. ..
parts of the housing. A hard disk typically has an enclosed cavity wherein
%a 5 ha?d disk adsembiFiERdusedl. TREtRitd diskcompohert ficlidaanent
top plate; achase plate disk Tlamps, side= wails aswell ang-assembly of a:i e
complete hard disk _hausing, The term “anti-static” in the contextof this .,
10 spec‘lfch“atioﬁ refers to the abﬁ'lty 0. a componént not to retain or T
developan appreciable amount of electrostatic charge. The component
preferably remains substantially- electiostatically neutral.and significantly v, ; ¢
10inhibits the _occlusion of particles. Bty being.in a neutral state, the 15~
anti-stRAE conponeit Has fiofb&en Stibjécttofhictidn of GHErersn™ not o
electrostatic. chargésgenerating propessesole amount of electrostati

charge. The component preferably remains substanti

8
-t
F

«

)
s
F —

[

electrostatically neutral and significantly inhibits the

occlusion eof particies. By being in a neutral state, thes

3

15 a

.

iti-static component has not been subiect te friction or

other electreostatic charge generatlng processes.

context of this specification refers to a numerical
measuremaent ©¢f The guantity and size of particles in in-
20 situ or flowing iigquids. Such msasurements  can  be

obtained using a commercially availlable Liguid Particlis

Counter.
The term “ultraclean” in the context of this
specificaticon refers to a LPC reading of less than 2
25 particles/cm’ wherein the particle size is about 0.3 pm

The term “ulirasonic wash” or “ultrasonlc rinse” in

the context of this specification refers to washing and
rinsing steps that uses ultrasound (usually from 15~400C
30 kHz) and an appropriate cleaning sclution to clean the

hard disk housings.

10



The term liquid particle count” or LAC in the context of this specification
refers to a numerical measurement of the quantity and size of particles in

in 20 situ or “lowing liquids. Such measurements can be obtained us=a
commercially available Liquid Particle Counter. The term "ultraclean™ in

the context of this specification refers to a :,PC reading of less than 2 25
particles/cm' wherein the particle size is about 0.3 um n diameter. The

term "ultrasepic washy,or "ulttagonic finse® in,4he coptext of this  cuciuge
specification refers to washing and rinsing steps that uses ultrasound =~
(usualfPiront 52135-460 30 kizf SHECA appropfiaté tleaningSoldtion to 2 - -¥
cleart the: "harebdisk housings. bt hetterm "substanttallyy doesmoat is, the
exclude. completely £,4,3 gomposition whieh Is sustantal figgh fiam, .
Y may be completely free from Y. That is, the “term "substantial y"Is to be
interprete@ a5~ "completel" 516t "prFFAIRET Whéresnacessary “thetword 2+ 1y "
"substantialy'-nmay be emitted from the definitionef the-inventign: Lnless
specified otherwise, the terms "comprising’ and "q)ogmprise", and

o

e
T

. Uniess 5ﬁ$CL£ﬁec O“PS%Y?FE' ol :?;ms ncomprising”

grammatical variants thereof, are intended to represent "open” or

"inclusive" lamguage slich d0dhatthepdnclode recitedalémentsshutcalso are

permit, inclusion:of additional, unrecited elements. Asused h.%‘%'%u&@% such
e

term "about”, in the co@tgxt of con(ge#ntration"s of components of t -
Crormutafions,” Hpically mekits +-5% 6f the statdd value? ore™ 50 PErmit

inclusion of additional, unrecited elements.
As used herein, the term "about™, in the context of
concentrations of components of the formulations,

typically means +/- 5% of the stated wvalue, more

15 typicaliy +/- 4% cof the stated value, more typicaily +/-

(1

3% of the stated wvalue, more typlcally, +/- 2% of the
stated value, even more typlcally +/- 1% of ths sta
value, and even more tTypically +/- 0.3% of the stated
valiue.

20 Throughout this disclesure, certaln embodiments may
be discicsed in a range format. IL should be understcod

that the descripiion in range ZIormat 1s merely ZIfor

infiexible limitzation on the scope oi the disclosed
25 ranges. Accordingly, the'descriptiOG of & range should be
conglderad tTo have speciiically discleosed all the
possible  sub-ranges as weil as  individual numerical

values w

}_r

thin that rangs. For example, description of =z

range such as from 1 to & should be considered to have
30 specificaliy disciosed sub-ranges such as from 1 fo 3
G

from 1 to 4, from 1 to 5, from 2 to 4, from 2 to &, from

11



15 typically +/- 4% of the stated value, more typically +/- 3% of the stated
value, more typically, +/- 2% of the stated value, even more typically +/-

of the stated value, and even more typically +/- 0.5% of the stated value.
20 Throughout this disclosure, certain embodiments may be disclosed in

a range format. It should be understood that the description in range
format is mere -y 0- convenience and brevity and should not be construed
as an ipflexdbledimitation qr. the seoperQf theydisclosed25 sangessin that
Accordingly, the description of raqge §h0ﬂ|d be considered to.have .
specifically disclosed Alffthe’ possibie stb rariges as we'llds individda® ==~
numerdgal- vahses within thatrange!: Fof examplendescription of a range
such as from 1 to 6 should be considered to have 30 specifically disclosed
sub-ranges such as frofekitodutond oot iftamnl trbdsamea e 4, from 2
to 6, from 11 3 to 6 etc., as well as individual numbers within that range,

5 for examplEXETP 1874, 5, BAU B, THiS SppliesTregarttess of te Breadfli of ¢
the rangecDBisclosure.of. Optionat Emhediments 5 Exemplary, non-limiting
embodiments of a coating . process will now. he discl Anone o
embodiment, there |€§m(§3|§%5%88 a pr\glcégé fo*r% cgjéﬁﬁ%%a% %grda dilfé‘ﬁoh“ci’usssfngf o
compériéntithe proééss cotmplisingthésieps oI rotardipping 6nelofocess
more-hakd-gisk-housing:gamponents in a curable coating bath; removing

the components from said curable coating bath ,, ‘
10 {a} dipping one or more lHard disk housing components

in a curable coating bath;
removing the components from said curable ceating bath
zo form a curable coating on the surface of the
components, wherein the orientation of the ccated
15 components is such that the coating drips from &

single opoint and allows excess C

O

ating to drip

therefrom and form a substantizlly unifcrm coating

The hard disk housing may include components such as
20 & top plate, a bottom pilete and a disk clamp. The
components may be coated separately or may be assembled

o form the hard disk housing before coating.

The hard disk housing cor components thereof may be

dipped into & curable coating bath. The curable coating
25 bath may be a sol-gel composition comprising silane-based

compounds  such  as & tetraalkoxysilane, Ior example,

tetraethoxyslilaneg; an aikylsilane, for sxample,

tetraethyl orthosilans; or an alkylalkoxysilane, Ifox

exanple, dimethyldiethexvsilane or
30 methyltrimethoxysilane.

12



to form a curable coating on the surface of the components, wherein the
orientation of the coated 15 components is such that the coating drips

from a single point and allows excess coating to drip therefrom and form

a substantially uniform coating thereon. The hard disk housing may

include components such as 20 a top plate, a bottom plate and a disk
clamp. The components may be coated separately or may be assembled
to form thethard-disk housing:befese saating:hheshardhdisk housing or = px
companents thereof may be _dipped. into a curable coating bath. The _ . .
curabie coating 25bath may be a $ol-Gel éomposition comprising ~ = “7 %"
silanekbasetd edmpbends suchcasca teétraalkdaysilane, farexamplerfor The
exanaple, ntetraethoxysilape;.analkylsilang, tetraethyl grthgsilane; oran .11 ¢
alkylalkoxysilane, for example, dimethyldiethoxysilane or 30

S methiyittiniéthoRysitangs 12 THe Curabie eEAtitY bath¥ay Fhrher comprise”

15

20

25

30

a pHoadjustingreompaundrsuchias apracidor@analkalito agjust.: therptd of .
the curable Goating path as.approprigte, The, silape-based compaunds,, .,
may be provided in an alcoholic 5 solvent such as ethanol, propanol,
isopropanot, Batahot -or pentanol; or may be provided in an aqueous
medium. The:curabie coatingdath may comprise-ateskemateral:to- formar
a matrix. The curable coating bath may comprise additives that 19}{0&%% -
a selec?e‘d”proper?y to the coating: eE'x“emp ary 7 T G- EEEERLEE
types of additives that may be added include hardening

agents such as zinc

&}

particles and stakbilizing agents such
as polyvinyvlpyrroiidone.

The hard disk housing or components therecI may be

e coating bath at a temperature of
about 20°C to about 100°C.

After dipping, the hard disk housing or components
thereof may be removed from the curable coating bath o
order tTo Iorm a curable ccating on the surface thereof.
In order to form a2 substantizlly uniform coating on the
surface of the nard disk hcousing or componants theraol
the hard disk housing or components tTherecf may be
oriented at any angle betwesn 1° and 90° =o aliow any
exgess curable coating on the surfaces of the hard disk

nousing or compenents thereof to drip from a common

polnt. Tne hard disk housing or components thereol may
be oriented in at lsast onsz of & first angle {(B)and a
second angle (¢} relative to the vertical plane (v). In

one embodiment, The hard disk housing or cCcomponents

thereof may be oriented at the first angle {B) and second

13



types of additives that may be added include hardening agents such as
zinc particles and stabilizing agents such as polyvinylpyrrolidone. The
hard disk housing or components thereof may be 15 dipped into a curable
coating bath at a temperature of about 20C to about 100C. After dipping,
the hard disk housing or components thereof may be removed from the
curable coating bath to order to form a curable coating on the surface
thereof. 20.in order to form a subsgtantially uniform coating on the, surface
of the hardﬂdlgk ﬁéﬁgi%gad'rg?oemggzer?tgc%ﬁgr“eo ,eﬁ?gﬁa?ciqaék h?){busirrlnél}c/)r oe
compdieritdtherdsfiagbe’ orretted bt apyAngie between 198nd- 98 g our
allon-any ;exgess eurable coating onthesurfacesof ane.hard disk2b apout
housing or components thereof to drip_fram a common :poigt. The hard oo,
disk HBuSing o¥ Components th&fddf may be BHetted in at leastéidofa~ *
Sfirst angle(Gand= sdoond andle (O)aetat/e tothearsrticalBplanesfy). imbous
one embodiment, the hard disk housing components 30 thereof may be
oriented at the first angle ,e) and second angle (6) simultaneously. 13
The first anglé (OF #hd/6F Sedoid driylé 16) rmay bt any argyte befivedP10-2¢
and 9Q and sefected fronxthe group consisting of aboutnk@ e about 457hese
about 10,19, about 30; about 10,10 about 15 aboyt 15 19 about, 41, 5 about, _
30 to'abouit 45: about 20 to about 30; and about 25 Thé Coatings may =
10confetcertdi Propéitiesio theT hafd HisiChGising O cofpondhts thergofnes
Thes@ay increase the conductivity of the hard disk housing or
components thereot.
The thickness cof the coating mayv be varied depending

on The type o component coated. For example, where thne
18 component 1s the top plate ¢f the hard disk housing, the
thickness of the cocating may be less than about 1 micron.
The thickness of the coating on the tTop plate nmay be

about 0.1 micron to about

aboutr 0.8 micron; about 0.1 micron to about 0.6 micron;

20 about CG.1 micron to about 0.4 micron; abour 0.1 microrn o
about 0.2 micron; about .2 micron o abpout 1 micron;

about 0.4 micron tc about

about 1 micron and about 0.8 micron to about 1 micron.
Irn empodiments where the component to be coated is
25 The bottom plate of the hard disk housing, the tThickness

of the coating may be less than about 10 micron. The

thickness o©f the coating on the bottom plate may be

selected from the group consisting of about 1 £o about 10
micron; about 1 to about 8 micron; about 1 to about &
30 micreon; about 1 to about 4 micron: about 1 to about Z

micron; about 2 tTo abeout 10 micron; abocut 4 to abcout 10

14



properties may include an anti-static property, an anti 10 dust property, an
anti-corrosive property. The coatings may increase the conductivity of the
hard disk housing or components thereof. The thickness of the coating
may be varied depending on the type of component coated. For example,
where the 15 component is the top plate of the hard disk housing, the
thickness of the coating may be less than about 1 micron. The thickness
of the caating ap, the tep ‘ate.may.be aheut 0.1 migron.to.about 1 micrpp;,-
about 0.1 micron to about 0.8 micron; about 0.1 micron to about 0.6
micréf; 20%&t8ut 0.1 micron to about 0.4 micron; about 0.1 micron to
about 0.2 migcson;ahiost O:2 mickon tormboutkmicron; @bouhe.4dnicrendars
about 1 micron; about 0.6 micron to,_ about 1. micron and about.0s8. micron .
to about lbr%igr:%%%n Eegr):)nbo?:icfmgé)}l@ftjs“ Vth(i,Er?e tﬁé‘%o?ﬁrﬁor%ﬁtut% tl)%) coét%dﬁ%ou )
5 25 thECborbmTplate ebthe hafd disk haasid, e titkness ofthecoating to
may be Jess then about-10. micron. Fhe; ghickpess of the coating-om the
bottom platg may be selected from.the group consisting of about to about
10 micron; 4Bouf & &BoUte ficron; dbut b abBlCe 36 Picror-abbut °°
| to abowt ddmicrofipiaboat t4o abouti2a hiicdon, about 2 to about 10 micron;
about 4 to ahout 10 14 micron; about 6,10, abgut 10.micron and about.8 19 . ¢

about 10 micron. The resistivity of the coatings on the components may

10he aBgut TS5 6 BBBUE 10-8BhiEm Abdtt 10-5 16 Aboht B2 7 Ui -2rY

ohm-¢m; ahout10-' toraboutl0-6obhm:-em; about 40nto @bkoutrb-highput of

Ohnpggéa%ggggggég-g%gggggl%ﬁphgkfg%ing a2 piurality of hard

disk housing c¢or components therecf to be coated at

substantially the same Lime. Advantageously,

15 process can bs appllied onto tThe enti

can heold & pluralizy of +digs from which the hard disk

housings ©r componsants thereof are secured thereto. This

may increase the productivity and efficiency o©of the

production process and may ensure that the entire housing

20 or component is coated in one step. Hence
process may reduce process time and material wastage.

The hard disk housing or compenents thereci may be

secured to the jig

-

rams be securing means such as a hook

and a plurzality of non-horizontal support bars. The

25 ssCcuring means may comprise & top hook for allowing a top
g 3 £ ]

LuL

part of the component tc be impaled therecn and a bottom
support bar for allowlng a pottom part of the component
to be impaled thereon. A plurality of support bars
oriented in & non-horizontal manner such that th
30 orientaticn of the secured hard disk components depends

on the positioning of the support bars upon which they



The coated material may be RoHS (Restriction on compatible.
Hazardous Substances) One or more hard disk housing or components
thereof 10 may be suspended on one or more --as forming a unitary jig
frame. This may aid in increasing the throughput of the disclosed process
by allowing a plurality of hard disk housing or components thereof to be
coated a-- subs- antially the same time. Advantageously, the coating 15
procgss can,be applied.ontg the gntire jig frame which -canhold a plytality,,e
of Jigs from which the hard disk housings or components thereof are '
secUred thEfetS THIE *may IncreaSs thie Produfctivity and Sfficidicy ofthe °¢
proddctigrpracess and maysensuredhatithe entirg.houstag 200r frame is
component is coated in one step, Hence, the disclosed process
redu%%wp%régés“ %ane aﬁ% ﬁét%?%?%%%é&e.%#g héi?”dg aisRFHous?ﬁg%ér!Oks oF
5 compéientsIhérebtinalr bé °Sectitedlas thé jig framié bedsetiirihg ieans the
suchzas:a:hook-ancka pluralinref nerchosizental suppeEarszThe25 ng is
secur,Ijng m%ans may cokgnprése atop hook j%roallouyvinc%g totrj)e art 011; tg% che
componént to Be impaled theréon and a'B6ttom “Support Bar for allowing &
bottowm patirefshe comporent: ¢o beaimpdledrthéreort %% pluralinadhisupport
bars are orgnted;in a-nonzhorizontal mannersuch thatthe 30 ergntation;
of the secured hard disk components depends on the positioning of the

10 suppBRBArsipén WHICH théy 15°4re mpaled tHEFEorm THE 6Ré or‘more “2+°

jigs may then bet matintesk-an dhe jigriframerard the jigfrarme may ther bef .

dipped in thien%uraqug C%tgﬂ% b%gyThgcilirgpf!§gée is:el@ase mechanism %o
enable the easy relezse of the hard disk housing or
components therecf Irom the 7ig frame after ceating such

15 that the hard disk housing or components thereci can be

f

tra

=

sferred from one jig frame to =z further jig frame in
a ceonvenient manner. The releagse mechanism may Dbe
configured to release the hook and suppcert bars mentioned
above in an autcmated manner.

20 Tne nard disk housing or ceomponents thereof mav be
cieaned before the dipping step in order o substantially
remeve contaminants such as foreign particles, dust or
grease that may be attached tTo the suriaces. The hard
disk housing or compohents Thereol may be c<clzan=d by
25 usging an aguecus madium and a detsrogent.

The coated hard disk housing or componénts therect

may e dried after the curing step 1in  ordsr to
substantlially remove scolvent that may still be present on
the szurfaces. A spin dryer, a pblowser or an oven may pe
30 used to dry the coated hard disk housing or component

A

n
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lowered into the coating bath such that the top hooks of 5 the jig frame do
not contact the coating bath while the secured components are
completely immersed. A coating is formed on the hard disk housing or
components upon the withdrawal of the jig frame from the coating bath.
The jig frame may be dimensioned as desired and may 10 comprise a
number of rows and columns in order to contain a plurality of hard disk

housings of, compenentsfhereof, The,jigframe may comprise relgase:ng =
mechanism to enable the easy release of the hard disk housing or

3

compéiierits tiireof AT the g frafte aftét coatihgsuch ™ iidt the = =*
hard idisk housingrer eomponents ¢iereof can be ttransferretkirensone diging

framg 1o a turtherig rame, in. g,conyenientmanner, IDe rgleasg,. .o o

mechanism may bé configured fo release the hook and support bars
S mentiShetP abiove iRfarT aBohtateesmaAner 20 FThéhard diskehdtisirig or- 20
compenents thereof-may be 1 cleanetkbeferertbedipping:step inordetdar ing

substantially remove contaminants such as foreign particles, dust or

grea$é that may beatfached to the surfaces. The hard dTsif(ﬁoul—sTnlgI;n or 758
compidrients thergof maybe cléanedby 25Using angueous-hrediumo s -
and a detergent ;The coated hard.disk-hgusing-qr camponents thareolis «ne

may beldried__afterm the curing step'inﬂgrcger o substantially remove solvent,
Othat may il Be pfaeht off the Stffates. Aspih drit*abibwel P an =7*°
ovenmaay e 80 usedsomdryaheicoated harevdisk housidgorrcomponentsted

16 A further; post-curing step may. lnvolye applying a, jet of gag fowards., .

par- of the coated components to at
coatad.

The process may be repeated as desired in order to

15 form & plurality of coating layers con the hard disk

housing cor components. This can be achieved by repeating

the pre-dipping cleaning step, dipping step, removin

step and adiusting siep. Cnce a layer of coating has

been applisd ontc the hard disk housing cr component, ths

20 naw layer has to be dried and cleaned Lo IEMOVE E€XCESS3

gsolvent before additicnal layers can be coated thereon.

This may aid in preventing the existing and new layers

from reacting or coaguiating together. By carrying out

the disclosed process, the coating .laye:s mey  be

25 substantially unifiorm and may have 2 desired tTnickness
- that depends on the type of material used in each curable
coating bath and time spent for each dipping step. The
uniformity of the first underlying layer may aid
ensuring that subsecuent lavers are substantially

o

30 uniform.
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least remove any unwanted coated material. Excess coating material may
cover tiny holes or features not intended to 5 be coated. This pertains
particularly to the disk clamp which contains a plurality of holes. During

the coating process, the coating material may form thin films over the
holes and harden to conceal the holes. Advantageously, a stream of gas
may be passed towards the 10 holes to remove any unwanted film
forma-ion. Hencg,this may aid to substantially.preyent bardening of oy e

coatgd material over the areas that are not intended to be coated. The

proceEE M4y be'18Peattd as deSidlbn ofdért 1B%ornd pifraffPsfne 9
coatingrayerson theahard disk rRousingiorccomponentsndhis:candseonents
achieved by,repeating  the pre-dipping cleaning step, dipping.sten, . . ..

removing step’and adjusting step. Once a layer of coating has been

Sapplied ofto tHie hakt dikk hBasfRFor E8Mporierttthé "20 new layérfiss tenc

be drieslanckcleaned e removergxceasstselvent:heforeadditional layees - -+

can he Qoatgg thereon. This max,aid in %:eventingcthe existing. and new
Wit _ncse (e e ossdu ju 1O T z

layers™ from teacting or coagula?mg toge

disclésed présess, the cBatno layerssmay be 2subsstantitilly uriforeiand o

may haye-a desiredthickness. that depends.or-the type of material used ;.
in each curable coatin

Craos

11T T noTo voiLd CY
er. §y carrying. out the

bath and time spen- for each dipping step. The

10 uniformity St the first uﬁﬁ%rl)ﬂﬁéﬁay%%srﬁaj@i‘dsihn@ﬁsdh“ﬁ&ﬁ?&t the curing

15

20

25

30

subsegeent.layees are substantially Z3Guaform 1kndde hartediskhousingnt
Or components thereQfamay be. ;o cranes and ensure that the i

en 11g
frames can be reused.

The oprocess may be undertaken in a clean room
environment with minimal air particles. Preferably, ths
process as disclosed herein i1s undertaken in a clean-room
environment of Class 100 such that there is less tl
particles o©f size (0.5 microns in the room. This may
ensure that minimal generation of dust occurs such that
the final coated component exnibits a low particls count.

The clean room may include a number of cleaning,
dipping, <curing and dryving statlons such that the iig
Irames can be transported from ons station to another in

a2 clean-room environment. This may shortan th

& pProcess
line and time involved. The movement from one station to
another may be automated with minimal or no manual

involvement s as o reduce the chance of contamination.

Brief Description 0Of Drawings
The accompanying drawings illustrate & disclozed

embodiment and serves fo explain

b
ct
oy
M
o
[
t
o
{1
ta-
he]
1
(D
in
O
th
ot
3
iy

18



removed from the jig frame before the surface coating is completely
cured. The hard disk housing or components there may be transferred or
mounted on a second jig frame 5 in an automated manner such that the
jig frame and fixtures of one coating station will not come in contact with
those of the subsequent station, to avoid cross contamination. The
transfer of the hard disk housing or components from one jig frame to a
second,jig frame 10;ensyes that he hard.disk housings.undergo the,ee-,
curing step instead of the jig frames. Hence, this may prevent the coating
of the G frafm&s andéisuarésthatithe jig fFamEsstan bereusBdrvRass  ©F
process raay beiundertaken una clean peom 1k environsient svitheninimaal:
air pggicg%%. Izreggl[latt;JXht_he process as disclosed herein is undertaken in
a clean-room environment of Class 100 such that there is less than 100

S particles size®-5 mictbas in the Féom. Thisiihay @isure that niihfmdlrocess
genegation of dust occurs such that 20 the final coated component exhibits
a low particle count., The clean room may include a number of cleanin

dipping, cufing-and dfyifig $tatidis stich tRar tHe Hanies ean 61&'“"0“%“%
transporteti-from operstatidmto another innd clearsfoom environngent:gs in
This may.shorten the process 25./ine andtime involyed-The movement;, ..
from one station to another may be automated with minimal or no manual
Oinvolvément 56%as fo rédudd iz éRancé of ¥ontaminafion.® B 7 29
Description-@f Brawings: 30T he agccompanying dsawings illustrate a

disclosed gmpodiment and serves fo explain the principles ofihe 18, ..,

containing the hard disk housing. The origin (x = 0, y =
G, z = 0} is set at the centre of the housing. Fig. 3b
15 shows the +tig of Flg. 3a in which the housing is tilted

“ the axes x and x’ is

20 £o the vertical plans (v).

Fig. 1 shows a flow chart dilagram oI the process

25 of cleaning (110, 122} and drving steps (112, 118
124 126) bhefore or after the dip coating step (214
r : iy e by

Particularly, the curing step (116} comprises a spin- or

blow- drying step (118}, followed by an oven drying step

{120;. Post cleaning is then achieved by an agusous
30 cleaning step (1227 followed by & further oven drying
step (124) and a final vacuum drying step (126,

18



disclosed embodiment. It is to be understood, however, that the drawings
are designed for purposes of illustration only, and not as a definition of
the limits of the invention. 5 Fig. 1 shows a flow chart diagram of the
process disclosed herein. Fig. 2 is a schematic diagram showing a
non-oriented jig frame comprising m rows and n columns of the jigs in
which a plurality of hard disk :Housings can be contained. 10 For

lllustrative prupeses, only one ig Js shown.ly Figs 2 ta.be.occupied by &

hard disk housing. Fig. 3a shows an expanded view of one jig of width W
containing 1Hé Har disk RGG<iRG. TRE Grigink =08y 22532 =16) isisetat9®
the centre of thedwausing. Eigiddy 5 shewsithesgig-efikig. 3a imwhichithene
 housing fs fited i the xcdirection such that g axes X BOAX I8 . oovssng
subténded by a first angle (OJS refative to the vertica plane %y) and tiltedin”
5 the Zdirectionsuchathabthe mdessz ahdz' kisebtended bya seeoRdate, =
angle {q) relative 20, to the verticalplane; O -Detailed-Leserptionghrnents.
Drawings Fig. | shows a flow chart diagram of the process_disclosed .
hereitt TH& protess (100 comprisés & plirliny' o5 SFE8aRMY (110} 1225 °%*
and diying steps)(142; 448,120, $¥241126) befere ehafter thetdip coatingngs
step (114;.., Particularly, the;cudng step (L16).comprisesa spinz o, blows, .

drying step (118), followed by an oven drying step (120). Post cleaning is
10 then Fchfe\ed By ah aqubus™S0 cleaningestep (122 fotiowed by afufther 9
ovensding step £124) ancka final vasuun: deyibgstep (B26G)ctro-polished
stainless steel tank with a 4~sided welr overilow design.
The heater capacity 1s ©kW and circulation oI the
cleaning sclution occurs at 30 1/min. Temperature in ths
15 tank ranges from 45°C to 60°C. Ultrasonic rating is set

ar 40 kHz and 500W. Level control is achieved via [loat

o

switches which act as protective level alarms. The pre-

cleaning step {110) is desi }

83
o
by

ne

LOor

[N
[ A
23]
1
o}
(2
8]
1
O
o]

o

lates, 2.5 base plates and disk clamps. Following the
20 washing step, the hard disk housings are then rinsed fto

remove remaining residue. The ultrascnic rinsing step

v

cakes place in the sams tank whersin the temperature
now malntained at around o°C, before the hard disk
housings move on tc a subseguent drying step {112},

_25 Tr. drying step (112}, an oven 1s used as the dryer.
The ovén drying station consists of & high pressure
scanner with 0.5 pm filter and & opreée-dry facility

operating at & bar and 170 CFM. Drying takes place in &

atainless steel oven . The heater capacity i1s & XKW and
30 plower capacilty is 800 CrM. Slow velocity high air flow
is achieved in drying step {(112). The temperature 1in the



19 The first pre-cleaning step (110) comprises the step of loading of a
basket containing the hard disk housings onto a loading conveyor which
further transfers the basket to an auto transfer station. The hard disk
housing 5 comprises the components of a base plate, a top plate, a disk
clamp and other conventional connecting components. The basket
containing the housings components then goes through. an ultrasonic
washing step wherein the housings, are cleaned with detergent solution,
which removes any 16 grease of oil that may be present thereon. The
cleaning stdp Yakes placesin 2316 lireelectréPolished ustairfless! stae| door
tank with ard-sided weir pverflow design.vEhe heater.capacibsis-Bk\Wrandy
circulation of the cleaning solution occurs at 30 1/min. Temperature in the
15 tank ranges fiom 45¢ t6'86C- BIfrasonit Tating s Set AT KHZ &f~~*~
5 500Wz Lewel ¢ontrdlis achievedasia floatnswatches whzighract agkes place
protective devel_,alarms..The pre-gleaning step (11Q) is designed far 2,57 ; -
and 3.5" top plates, 2.5" base plates and disk clamps. Following the 20
wasHing step, e hafd Biskehdiisifigs afe tREAFiNseY tb° rémote- rotzation
remainingeresidue. The ultrasonic rinsing step takes place in the same
tank wherein the Temperature is_now maintained at ?VOUQ& 90C, before,
the hard disk "housings move on to a subsequent drying step (112). 25T -
10 dryingestepn {1 22); \ant B98N istbsed ASTRE dryér. TR bven drying Station: s«
consists, of ahigh fpressure -sganner with,.9:5 um filterand a prerdry facilityr «
operating at 6 bar and 170 CEM. Drying takes gla{gevinba} stainless steel
oven® FhéHeatér Eaphcity'fs 6&kW ang ~°™ & curable coating on the

surface ci the components, wherein the orientation o©f the

&
S

N
e

coated housings 13 such tThat the coating drips Ifrcm &

15 single point and allows excess coating materisl to drip
from the ccated components. The coating  material

contained in the tanks is a sclgel composition comprising

'
b

tra ethyl ortho silicate or tetra ethoxy silane, an

03]

cid or alkeali, a scolvent and water, a resin for matrix

RN

20 building and additives for hardening and stabilizing the

9]

ocating bath. The solvent may be any alcohol, preferably
isopropyl alcohol. The additives may be zinc particlies
for  Thardening purpcses and polyvinylpyrrolidone for
stabilization. However, %the ceoating disclossd in the
25 disclosed embodiment is an antl-static coating and any

1

s
The housings may be placed in

o
@]
+
o
]
w
5.4
;,J
o

2
O
4

lowered into the coating bath wherein the components ars
30 completely immersed. The hard disk housings can be

removed from the +Gig frams and mounted onto tig framse
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30 blower capacity is 800 CFM. Slow velocity high air flow is achieved in
drying step ,112). The temperature in the 20 oven is maintained at 90C
wherein the temperature is digitally monitored and controlled. An auto
sliding door and thermal controller with over. heat alarm maintains the
temperature. The oven is also well insulated by a double 5 walled 2" thick
insulating material. Drying takes place via full width air inlets which direct
air flow and air, outlets.at the_base which is.connected ta arecirculation .
blow%ﬁ$ﬁ€ dfﬁ*(g:ogﬁr% ‘step (114) Wﬁi%fhToﬂc?v%lzgsité)%e%lﬁeﬁ‘ﬁgllé I}ir%m Same
(112)-eoRiptises dippiey the hard diske herisigylinsd durabletcodting bat: 22
removing the. compenrents framdhe bath te.forar a cyrable seating opdheac:
surface of the components, wherein the orientation of the_coated ; |
housiigg'is §HER that the ‘c%%tinsgl%ﬁgglﬁ%m a I5%ingfe point and affows™ = *
excesstoatingamaterial ¥o d¥ip- §rom flee coated eomponents) Theccdating:te
material cootaingd inthe tanks is a solgel composition.eamprising telfa: a1y
ethyl ortho silicate or tetra ethoxy silane, an acid or alkali, a solvent and
water. £ e8GR f6r nidthi% S0 buildingfand additiéYor hafdéningand  =F°¢
stabilizing ¢he ieqating bath-The selventmay beiahyalcohalipreferablyceel
isoprepyl,alcohol, The additives may be zinc partigles for hardening, ...
purposes and po@vinylpyrrdlldone stabilization. However, the coating
discloseekin thé 25 diselbsedenihodimBRE B arn ahti-stdticTating ard amy™~
anti-static.coatings kaawnsn.the a#t could:beutilised: The.hewsings maya1so

be placed in a plu,[alj'%/ of jigs__ . - . . .
present. oal ty reacures ilke TIumse exXnaust Cconnections

are included. An autc sliding door is installed to
prevent solvent evaporation. The coating statlion tank,

ilter and piping system are all modular with removabl

@

features such that the use can sasily remove and replace
with another set of tank, filter and piping system as and
when required. R1I electrical and alr input connections

N
Y
L

re alsc =asily removable. The replacement and removal

o]
9]

0

rocess takes no more thap 5 minutes To ensure LinNimum
downtime to the machine. The modular coating system 1s
attached on wheels for transportation with an air seal
top cover to prevent evaporation of solution.

The curing step {118€) comprises a spin- cr Blow-

drving step (1183, followsd by an oven drying step (120}
Wherein the drying conditions in (118} are the same as
the oven dr step (112). Drving takes place 1in &
stainless steel 304 oven. This is folliowed by & posi-

0
ot

leaning {122} step wherelin the hard disk housings ars
cleaned and rinsed under the same pre-cleaning conditions

as in (1310;. The hard disk housings then go through a

22



secured in a jig frame. The entire jig frame is then lowered into the

coating bath wherein the components are 30 completely immersed. The

hard disk housings can be removed from the jig frame and mounted onto

jig frame 21 before the curing step (116). Transfer of the jig frames in

such a manner is fully automated such than the jig and fixture of one

coating station will not come in contact with those of the subsequent

station {o.avaiglcross 5 contaminatipn. Girghreak features are.prasentto o«

isolate the heating source and coating chemicals which contain

flamrinabfe sél"\l/‘ént%*. Eoating fakés Placerh s friree SSEFuential 318 itre c

electte-palishedhstaintassisigel tarks)withra 4zsided-weir oveettow design.ow

All thige 10 lans are femovablg andiniegraed, Apaddiional otk <o ¢

functional tank for jig cleaning with IPA spray Is also present. Sa ety

Sfeatures Tiké fume edEtiRt tonnecHons’ ate ffeluded AR duto Sliding‘@sor s

is installed ta prevent solvent-evaporationndhe ¢eating statipntanknts rnal

filter gngpigin(lg system are all moc%gllar with removable . features such.that

the US&' can easily rfémoveé and replace With another setof tank- fiterand —°

pipingwsysterit as and Whehirequireth All etectrivalandeaipiapyt: The oven

connegtions .are.also easily yemovable.cthe replacement andremoval 20;

process takes no more than 5 minutes no ensure minimum_downtime to.
Cihe ni&cHine. rhehoditarcoating Systéimtis SEhedss WitselsTor &

transpottationdvith artair seab opreovertogprevent evaporation of

solution. Thﬁ%“@%%é&% (%5%88”}{35?@ 2 5pin: grblgws. 25 drying step.

(118), followed by an oven drying step (1203 i

anti-static, anti-dust, anti-corrosive and substantially
uniform coating which is resistant to wear and friction.

15 Multiple coatings mav be applied by re

Hel
o
13}
ot
-
s

(o]
i
[ay
U]

3
]
o]
9]
D
8]

6]

(100 until the desired thickness is achieved.
Specifically, a second coating may ke applied by dipping
the coated component in the curing coating bath, removing
the components from the bath to form a second coating,

20 wherein the orientation of

the
first ccating application. A third coating may be appliied
onto the second coating in the same manner
25 The coating process (114) may further comprise ths

step ©f blowing & jet o©f gas towards part ci the <co

hard disk housin

[fo]

£ S50 &as to remove unwanted coated

particularly tTo the disk clamp which contains a plurality
30 of  holes. During the c¢osating progess, tThe coating

23



wherein the drying conditions in (118) are the same as the oven dry step
{112). Drying takes place in a stainless steel 304 oven. This is followed

by a post- cleaning (122) step wherein one hard disk housings are 30
cleaned and rinsed under the same pre-cleaning conditions as in (110) .
The hard disk housings then go through a 22 third oven dry step (124)
under the same conditions of (112) and (120) . The final process step
involyes yacuum, drying-the RoHsings(d 26) in avacuum oven. Jheslover, +o
maintenance vacuum pump is capable of drawing down to 6 5 mbar in 30
second’ifder s 184 E6ndition. The pump is mounted or four corners of
the oven with100W¢ inteenat tafrared quartzlamps: Thedlames hiaveithe the
flexinilly ., Jugg on, o1 off during,the vacuuming process. The oven furper ,

comprises a vacuum seal and an automatic sliding 10 door. After (126),

Sthe hakd HisicFBaSIYRSare Fehs uitdaded Bn e Uritdadingscomeyor. Theb:

coating formed after the @uring step(146) is;an anti-statie, ankdustra disk
anti-cq%rr%%il\q/eQanfgiﬁubsiagt(i}a}% iuqnggprrgugqagingwgicgiis rggig;qgtcto wear _
and friction. 15 Maltiple coatings may be apphied by répeating the précess =
(100){éatil'the desired thickmess'is achievede Specificallyla seeondh,  for
crating may-be applied by.dipping .the coated-compenent intthe.cwing ¢ by

coating bath, removing, the ({:omgponents from the bath to form a second
CcoatifigF20 Wwitereilt the Bfientation of the Crated GomponentSis it Sthat + =
the cqaﬂagad;ﬁpggfrmmasingiemnﬁamd aﬂﬁyvs thec exeess E;OHI?ngalit y of
material.to,ddpJn the same manner.as the frstcoaling application, A third

coating may be applied

15

20

25

30

bottom supproert bar (not shown) which 18 coniigured to

secure and support each o©of the component at two

b
o
W
ke
Y
O

Tive parts: a top part and a bottom part within the
iig (20la). The remsining -“igs (201b, 202z, . 20{m) {n);
may contain the hard disk housings in & similar manner.
The entire holder is immersed in the soluticn of the

Ll

coating aterial where 1t remains Zfully immersed and

=

0

motionliess fTo allow for the ccating material To apply
itsel to the hard disk heousings. The hnolider is then
withdrawn Ifrom the coating solution.

The ocrientation of the holder i1s tililted such that
any excess coating on the coated components accumulates
at & single point from which the excess ccating may be
remeved sc as to achlieve a2 uniform coating and to prevent

coagulation <¢f the c¢oating material in  crevices. A

schematlic c¢f the non-orientated -ig containing only one
hard disk housing is illustrated in Fig. &. Fig.

shows an expanded view oI the Jjig ({(2ZCla) c¢f width W

containing the hard disk housing {300). The origin (% =

24
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onto the second coating in the same manner. 25 The coating process

(114) may further comprise the step of blowing a jet gas towards part of

the coated hard disk housings so as to remove unwanted coated

materials covering tiny holes or features. This pertains particularly to the
disk clamp which contains a plurality 30 of holes. During the coating
process, the coating 23 material may form thin films over the holes and
hardgn to congeal the hples.;The coating step (d14) is executed by 4 ;6
placing the hard disk :housings in a jig frame as shown in Fig. 2 5 which
comprses #¥ rows'8Rd R EdIUMTS of figs-@0ta268h, 22 201%n)%~.. 209 2~
(m) ajirze2( (M) {nkxinawbich the hard disk hewsingsrean be<ontaiped and
during the dip coating process (114). Fig. 2 shows a jig frame in which,
for iffustrative’BUrgoses; offly ofte ﬁé‘?iﬁl&@ng%cu%l d by 10 hard disk =€
housinrg {30Q). The=heusing (300) is:secured via :aseeuring meansinthe by
form E?f gmhook‘and a_,plurﬁi#i\ty onPop_,-horizé)nta_lgupgg&b@m; a tap hook
(not Shown)) and‘a “hottom ‘support bar (not shown) which iS cofifigured o’
secute: apdssypport eachao= the comparreritrat twoclBréspectiviapartsiagie
top paget.and @ hottom partwithislbe, jig (201a); The remajning;jigs«2Qb, ;
202a, ... 20(m)(n)) may contain the hard disk housings in a similar
manrierciThelertiretisidef i rRRferSed ifidhie sefution-of fife dvating’  and
materigl where.it remaing fully.immersed.ang, 20 mafioness to allaw for -,
the coating material to apply itself to'the hard disk housings. The ho-der
then Withtrawf ffom:the=ddating solutiohs vertical plane (y). By

supporting the

e
P
(9]
EJ
]
o3

tilted orientation, The
components are oriented at two angles that are not in
alignment with the vertical plane (v), the excsss coating
material can Zrom a singular polnt {(ie at the bottom-most
point “X” (ref Ftig. 3b; of the component Z0la). The
advantage of this 1s that the coating material leaves

component Z0la at 2 single point sc that it creates 2

central point and is directed to a container whereby the
coating material can ke reused. This step may be repszated

to achieve the desired thickness of the ccoated material.
vrocess disclosed herein are adjusted te improve the

resistance, electrostatic resistance and conductiviiy,

Hazarcdous Substances)! compatibie. The thickness of <the
uniform c¢oating is Zrom about 1.0 um to 10 um. The

thickness of the costed materisl on the top plate is from

25



The orientation of the holder is tilted such that any excess coating or. the
coated components accumulates 25 at a single point from which the

excess coating may be removed so as to achieve a uniform coating and to
prevent coagulation the coating material in crevices. schematic of the
non-orientated jig containing only one hard disk housing is illustrated in

Fig. 3a. Fig. 3a 30 shows an expanded view of the jig (201a) of width W
contajping.thg hard disk-housing.(300), ; The origin (%524 0,y 0.2 = Q) o4
is set at the centre of the hard disk housing. When the housing is tilted in
the xT&hE Z- diréttionstad SRBWA A TEIg-Bb stich that the' a%%s%@aﬁﬁ' X' is
subtended hy.a firstanglex(8)mekative dadhe S=vertigakplaceily) and thed is
axes z and z'.is subtended by a second angle (Q relative to the vertical
placea(%) " excess éoé%r?g ﬁ\%@ﬁgledr?p"s gn‘(% é‘c“(c%rhrﬁ?até%‘ét t{altostr?g“lrég“
Soint Seat el jig. THE Brictitation of the/jigrframeis cs@cFthat tise hazd disk
E:g)mp%aa@i&my Q%I}jtﬁ%@%@@&g %ndlﬁ(o);%iaﬁqli@eegisl%oﬂaﬁ??rg&%s with

and. () may range from_J tg 90 relative to the vertical plane (y).
supparting ?ﬁé‘]iﬁnfn "aotiI?ead orieAtation” te Sc'“o*rﬁﬁéﬁ/ent;snaereec?ﬁgr’ft%d%éﬁt cess
two anglesi that isxe notarcalignment with:thervertical-plamer(y) ctheléxcessl 0C
coatin&;%emgte{i% can frgmﬂgﬁsin ular qun% (ieldegtheaq%tgqm;@o(sjtﬁ pginé[m
"X" (ref Fig. 3b) of the component 201a). The advantage of this is thaf the
1coating materiallleavesitheseomponent 20ta atraysingle point sedhattt with

creatgs.a yniform, coatng. as [ne excess coaling drips,from a20 cental ; .,

point and is directed to a container whereby the
Counter (LPC). The hard disk housing 1s dipped inte

Ity

rom

>

deionized water with ultrasonic agitation and washed
severzl Times untill the particie walue is obtainszd. The

15 coating of the

1

e
!
<
O
®
i
w

¢iscleosed herein have been
analysed using LPC and registers a reading of about 100
to about 3000 particles/cm® for particle sizes < 0.3 pm.
Under Hard Particle Analysis (HPA), a reading of =
particle/cm® is obtained. No organic residue in the
20 coating 1s detected. The process a3 disclosed herein

substantially decreases the number of free particies and

limits the size oI the free particles that contaminate

the hard disk housing. In addition, the process d

]
oH

sclos

-

herein prevides for the remova: of particles with higher

25 -effi

r

ilency during cleaning.

Applications
it should bs appreciated that the process disclosed
heresin is a simple vyet effilcient coating process tThat

30 combines all coating, cleaning, passivating, dryving and

26
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coating material can be reused. This step may be repeated to achieve the
desired thickness of the coated material. The properties of the coatings
achieved in the process disclosed herein are adjusted to improve the 25
other surface properties of wear resistance, corrosion resistance,
electrostatic resistance and conductivity. Multiple coatings may be used
to achieve the desire thickness. The coated material is ROHS (Restriction

on Hazardous;suRstancgs) cpmpatible, Ihethickness 0fthe 30-uniforMen -
coating is from about 1.0 um to 10 um. The  thickness of the coated

matéialon tive ?&p“ﬁfﬁ%ﬁ? ffomM °25 Bt oL i 16 1.0 pim and the
thickness cdfdherceateduriaterial ondhe hasegiate is fosrldspm to MR rein
pm. The. coatingmay comprise nanopaglicles and is, applied for the, , - 4,

purpose of protecting the housings from 5 corrosion. The coating may
also fietease the HatddisR hotSig's Esndictivity STHe eoatingisv <" the
condugctive with: 10-:©Ohm<cm fe 160.8 Ohmecm resistivity. shhe:entite of the

process (100) takes place in a cleanroom,enviropment of Class. 100, , ...
whereirt there is not moré than 00 partic es of size 1005 m. Sf*ean iness
of thé tvafingtihaybedefined with Fe&dings Ardmeasuféments taken Byer

the Liguid Rardicle- Leunter (| PG).<Fhe-hard-disk housing-is dippedinte: on
deionized water gvit_h\ultralgonicﬁagjthagtiop and washed several times until,
the particle l\Eja'nf?e is’oftained, The 15'¢oalting of the process digdiosed “*F
heremchave been tanalysed usingrltRC and redisters: a readingcof abeut any
100 1g about 3000; particles/cm. forparticle sizeg:s, 9.3 pm.Yadertard, -«
Particle Analysis (HPA), a reading of L _ ‘ )
an edge of the housing, thereby achieving uniformity of
the coated material acrcss the hard disk housing. Even
more advantagsously, the removal of residual coating from
a designated corner of the housing ensures that 1o
coagulation of the coating material occurs. Even mors
advantageously, the excess ceating material can be
recycled for Ifurther use, thus reducing material cost.
hdvantageously, the process discleosed herein further
enhances the unifcrmity o¢f the coating by removing
unwanted coated material covering holes on the disk clamp
Dy passing an  arr stream through the holes. Meore
advantageocusly, The presence o©of such enhanced features
enables contrel of the thickness profile and hence the
guality <of the coat.
hdvantageousiy, the process discicsed nerein
produces cocated hard disk  housings with increased
reliabllity against cataz losses since the coatings are
ultra-clilean with low particle count. The coatings of the

ncousings disclosed herein are also adjusted to improvs
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particle/cmz is obtained. No organic residue in the 20 coating is detected.

The process as disclosed herein substantially decreases the number of

free particles and limits the size of the free particles that contaminate the

hard disk housing. in addition, the process disclosed herein provides for
the removal of particles with higher 25 efficiency during cleaning.

Applications It should be appreciated that the process disclosed herein is
a simple yet gfficient goating.progass-that 30 cogpinesall coatig, st ance,

cleaning, passivating, drying and 26 post-cleaning steps within the same_

cleaffoum Eritironment 5o a8 16 elinTinaté tross Edittamination- =<

Advantageously; tlhe process:disciaserkhereiny, sulbstantially imprgyes the on
thickness prafile by, b.gomprising.enhanged features such asa.igin  zvon
which the hard disk housings are suspended, the orientation of the Jig can
5 be coftrofEd Such that the Suspehtied holéifigs AreMtifed atcordirfftor -2t

the ariendation of the jigryer- more advantageausly.swhen thechousings o

ple

are suspended on 10.the fited Jig, the coafing materialis allowed fo drip. .,

Cleanin ) 1
according to the orientation of the jig So that any excess coating material

can selagtantulateldy anderenioved- gty antédgercf-the Héusingithefeby S

achieving mmiformity ofr, the goated matedakacrosg the-hard-disk housing.

Even 15 more advantageously, the remaval of residual coating from a
designated €orRer Bf e hatEing efisures that Fid“ éoagulation of the” -

on

the

coatihgaaterial eecirsn Evern morenadvantageouslyythe exgess codting ons
n“ﬂeggkﬁaﬁé§%ing different chemicals, allows easy maintenance

and greater flexibility in increasing or decreasing

]

number of process tanks. The integration of the differen

stations not only reduces process time typlcaily wasted

on  inter-station hard disk housing transier, it also

minimizes the time required for each module to achi

optimum reaction conditicons. More advantageously, the
of “ig frames holding a plurality of Jjigs increases

throughput c¢f the process as many hard disk housings

be coated simultaneously. Advantageously, greater

productivity can be achieved with & much shorter process

line. Even more advantageously, transfer oI the

frames can occur seamlessly across modules to aveid cross

coentamination.

Advantagecusly, the proximity of the modules

eliminates cross contamination since the housing to
coated remains within the enclosed system untii ail
process steps are completed. More advantageocusly,

confinement of the ¢leaning, rpassivating, drving

De
wne
s
che

and

post-cleaning modules within a cleanrcom environment

28



recycled for further use, thus reducing material cost. 20 Advantageously,
the process disclosed herein further enhances the uniformity of the
coating by removing unwanted coated material covering holes on the disk
clamp by passing an air stream through the holes. More advantageously,
the presence of such enhanced features 25 enables control of the
thickness profile and hence the quality of the coat. Advantageously, the
process disclesed herejsn preducas caateshhareidiskdotisiags wWithe fer and
increased reliabilty against datalosses since the coatingsare 30 . ..
ultra-cfean with low particle Count The cbaﬁng§ of the "housings disclosed -
hereincarealseratijusted totihprove 27:the othier surfacelpropertigsof more
wearJesistance . corrosiop resistance, elecirogtaticresistance-and or the
conductivity. More advantageously, the coating applied on the hard disk
Shousifigs protesthe housingtrom 5'Eofrosioh dnd ficrBiSes tREST than @
housisngss: etectrical: Conductivityl IEvienr mmoresadvantageously, the multiple
cleaning steps, disclased,in the progess described hereip. spbstantially,. . .
removes unwanted particles and grease on the housings that may be
geneRdtedUifii e process16 Mo ddvatitagesasiyite nicttfiar = Tu e
nature©f thecloading,awashingz Hasingg coating andgdryimg:stations: each whe
jofiousing different chemicals, allows easy maintenance. andgreater .. o,
flexibﬁll”fy in increasing or decreasing the number of process tanks. The )
integratiorref-theC different 38sstatiohs ot oriy reduces Process ime coating
typicallywasted: on iptersstation-bard-disk housing.transfer,dtalsoq: scicsed
process ts an environmentally compliant process system.
It will be apparent that various other modifications
15 and adaptations of the inventicn will be apparent to the

person skilled in the art after reading the Ioresgoing

o
.

igsclosure without departing from the spirit and scope of

o

he invention and it is intended that all such
modifications and adaptations come within the scopes of

20 the appended clalims.
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minimizes the time required for each module to achieve optimum.
reaction conditions. More advantageously, the use of jig frames holding a
plurality of jigs increases the 20 throughput of the process as many hard
disk housings can be coated simultaneously. Advantageously, greater
productivity can be achieved with a much shorter process line. Even more
advantageously, transfer of the jig frames can occur seamlessly across
modules to avoid cross 25 contamingtigns Advantageously, the proximity
of the modules eliminates cross contamination since the housing be
coated remains within the enclosed system until all the process steps are
completéd. More=advantageoashn thez3M gonfimementof:thecleanimgynent,
passivating,dryjng,and . pastcleaning madules within a cleanroom

environment 28 minimizes the generation of particles during transfer and
5 from the surfdundingrambient HencéénsufingTow pafticle cotift antP=+1¢
quality of the filmcegptingnEvenrmere- adiantageatshyy predictiomand
maintenance cost of the 5 unified system disclosed herejn willbg much ... .
lower than a~ system comprising of different stations. Advantageously, the
disclosed automatedcosting pfocess HoEs not GHllZE afly f6X%i6 Solvetits the
that require additigrakbwaste handlingeMoreagvantageouslybedsd:  the
disclosed process dpes not encounter toxich%as,_gmisszn or_pollution ‘
issues that plagu&convehtional coating processes. Even more > 5 °¥°F
advantageously, thexdistlosedoprocess ds apenvironntentdllycéempliamtc ©f

process system. It will b apparent that yarigus othermodifications «o arip

therefrom and form & substantially uniform

10

coating thereson.

15

2. A process as claimed in claim 1, wherein a plane of

jai]

said components are disposed in a vertical plans {y)
such that the components are coriented in at least cne
of 2 first angle (8} and a second angle (¢ relative

20 to the vertical plane (y).

(sl

A process as claimed in claim 2, wherein the
compeonents are oriented in the first angle (8) and the

sscond angle (¢§) simultaneously.

4. E process as <claimed in claim Z, wheveln ths
adjusting step (¢ comprises orienting the components
in the first angle {8 followed by the second angle
(0} .

30
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15 and adaptations of the invention will be apparent to the person skilled

in the art after reading the foregoing disclosure without departing from the
spirit and scope of the invention and it s intended that all such

modifications and adaptations come within the scope of 20 the appended
claims. 29 Claims 1. A process for coating a hard disk housing

component, the process comprising the steps of: 5 (c) dipping one or
moreshard disk-housing .compgneats in a cliable coating bath,.andy(b) , 4,
removing the components from said curable coating bath to form a
curablescsating?6n e Surfaee ofthé ebfhpbhesits, avlerein e 20d second
orien{;@t'éoir]e of( H\}e coated components is such that the coating drips from a
single point of the component to allows excess coating to drip therefrom
and form a substantially uniform coating thereon. 15 2. A process as
claimed in clajm dsavherein aplang-ef said cempenants arewdisposed-ind g
vertical plane (y)_such that the components are oriented in at least one of

a first énéi%s(O)“éDrW a’second gﬁgr’e“((ﬁ réfative 20 to the vertical plane

(y). 3. A process asiclaimethin claim®;mhereir tie! componentsare
oriented in the first angle (0) and the second angle (0) simultaneously. 25

7. & process as claimed in claim ¢, wherein the curing

step (c} comprises forming an anti-static c<oating upon
curing.
5. B process as claimed in any one o0of the preceding

claims, comprising the step of:

th

(£ appiving a “Jet o gas towards part of <the
coated components To at lsast partly remove

coating therefrom.

9 A process as claimed 1in any one of the preceding
claims, comprising the step of
{a) cleaning the components bsicre said dipping
step (&) To  thereby remove any forsign
particles thereon
i0. A process as claimed 1in any one 0f the preceding

() drying the coated components after said curing
step (<) to substantially remove solvent in

sald curable composition.
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4. A process as claimed in claim 2, wherein the adjusting step (c)

comprises orienting the components in the first angle (0) followed by the
second angle (4) 30 30 A process as claimed in any one of claims 2 to 4,
wherein at least one of said first angle (6) and second angle (4) is not

zero. 5 6. A process as claimed in any one of the preceding claims,

comprising the step of: (c) curing the uniformly coated components. 7. A
procgss as;claimed.inclajm 6, wheeein the curing 10 step (€LCOMPLSes: ;g

forming an anti-static coating upon curing. 8. A process as claimed i

n any

one of the précedmg eiifs: tompriSingthestep of, 15 (f) applying a jet
of gas towards patt ofi the ccoategiearaponents t0 atteastpagthyremevesn a

coating therefrom. 9. A process as claimed in any one (g etkllrg éﬁ)trsgcedi

20 claims, comprising the step 6 “(g) cleaning the. comporie
Ssaid dipping step D6 thereby fefoveiasy forélgn particles thereo

ceding .
before

re
n. 25

10. A process as claimed in any one of the preceding claims, comprising

the sgezp of:n(h?jggggg gh% gog&ead components after said curing, ste

B imen 1T, ~isl L L. wherEin sa
substantially refriove Solvéntin™salid  curable’compasitior. '

(ggitojig

frame comprises means for securing said components to

said frame.

10

[ -}
ar
o
el
H
Q
1]
&
i
o
o
5]
o}

laimed in claim 12 or claim 13, wherein

the orientation of the Jig frame is adjusted while

gald plurality of components are secured thereto

(37 removing the components from said Jjig

pefore said curing step (c).

18 14, A process as claimed in clalm 13, comprising the step

frame

20 135, The process as ciaimed in ¢laim 11, further comprising

the step of:
(k) mounting The cured components onto a sec

frame.

25 16. The process as claimed in any one of the pr

ond jig

aceding

ciaims, wherein the thickness of the uniform coating is

1.0 pm to L0.0 pm.

i7. The process as claimed in any ocne of the pr

30 claims, wherein the coating is conductive with 10

eceding

-3

Ohm-
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30 31 K. A process as claimed in any one of the preceding claims,
comprising the step of: (i) mounting a plurality of said components on a jig
frame that is capable of being dipped into 5 said curable coating bath. 12.

A process as claimed in claim 11, wherein said jig frame comprises

means for securing said components to said frame. 10 13. A process as
claimed in claim 12 or claim 13, wherein the orientation of the jig frame is
adjusted while said plurality of components are secured thereto. 15 i9. A
process as claimed in claim 13, comprising the step of: (j) removing the
compdnentS ffoiid fig fismé 15eftpé safdl clitihg$tep 1€). 2BeTHE eceding
process aslaimestiniclainhil, Jugher gompesing: the step ofulk)ng steps

mounting the cured components onto a secon%gg t@ra

me. 25 16. The

are” ungertakern in a single cleanr nvir nmen‘tt.
procéss as claimed in any one of the preceding claims, wherein the
Sthickness of the uniform coating is 1.0 m to 10.0 m. 17. The process as
claimed in any ape-ofthe preceding, <30 claims, whereinghe coatingis. . 135,
conductive with 10-' Ohm- ¢cm to 10-8 Ohm-cm resistivity. 32 18. The |
pProcé$ A8 aied dRy oRBDfthétreéédingss than 90° relative to

sald vertical plane (y)].
20. The process as claimed in claim 1%, wherein the
first angle (8) 1s less than 45° relative to said
vertical plans (v).
21. The process as claimed in claim 20, wherein the
first angle (6) is disposed in said vertical plans [y}
22. The process as claimed in any one of claims 2 to 21,
whersin the second angle () is less than 90° relative to
a horizontal plane (x} that 1s normal tc said vertical
plane (y!.
23. The process as claimed 4in claim 22, wherein the
second  angls  (0) is less than 45° relative to said
horizontal plane.
24 The process as claimed in claim 22, wherein the
second angle {¢) is less than 30° relative to said
horizontal plane.

5 L process for coating a hard disk housing component,
the process comprising the step of:

33
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claims, wherein the cleaning, dipping and curing steps are undertaken in

a single cleanroom environment. 5 19. The process as claimed in any one
of claims 2 no 18, wherein the first angle (8) is less than 90 relative to

said vertical plane (y). 10 20. The process as claimed in claim 19, wherein
the first angle (8) is less than 45 relative to said vertical plane (y). 21.

The process as claimed in claim 20, wherein the 15 first angle (0) is
disposed in aid yegticakplane ). nd2-The-precess as.claimebibany-enein
of claims 2 to 21, whert |[1€thceoggg%ldmgggl;e (0) is less than 90 relative to

a horizontal plane (x) that is normal to said vertical 20 plane (y). 23. The

process as'ElaimBF M ¢Rim 22, WtBRSRhE® seEohd Hngle (0] 78 tés<tifam™?

45 relative to sai¢bahorizerntal plane. 25 24. The process as claimed in

claim 22, wherein-the ngecond angle (=) isdessthan30relative tasaids che

horizontal plane. cfz’acg)mggﬁ@nggqcess for coating a hard disk housing

component, the process comprising the step of: 33 (d) dipping one or

more hard disk housing components in a cyrable coating bath; (e) .

removingthe ConiSGiiants frofh said clifableSoating~Bathand™s () cuiing"™
0O

the curable coating=crsthe surfaceoftheaken  in g clean  room

environment.

27. A process ag claimed in claim 25, wherein the
curing step (¢} comprises forming an anti-static

coating upcon curing.

28. Ik process as claimed in any one of clalms 25 to

26, comprising the step of:

h

(1) applving a 2Jet of gas towards part of the

v

coated componsnits to at least partly remove

coating therefrom,

2%. R process as claimed in any one of claims 25 to
28, comprising the step of:

the components before said dipping

=

0

'm,

[

€O
]

',J

)

te}

o] {al tc  thereby remove any iforeign

30, R process as claimed in any one of claims 23 to

2%, comprlsing the step of:

i}

after sald curing

&)
4
R
%J
!
O
t
oy
1
0
]
ol
¢t
®
@]
9]
Q
=
s
Q
w3
6]
jo]
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stepr (¢} to substantially remove solvent in

said curable compositicn.
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components. 26. A process as claimed in claim 25, wherein the process
is undertaken in a clean room 10 environment. 27. A process as claimed
in claim 25, wherein the curing step (c) comprises forming an anti-static
coating upon curing. 15 28. A process as claimed in any one of claims 25
to 26, comprising the step of: (1) applying a jet of gas towards part of the
coated components to at least partly remove 20 coating therefrom. 29. A
process as claimed in any one of claims 25 to 28, comprising the step of:
(m) cleaning the components before said dipping 25 step (a) to thereby
remove any fofeigitf P&ticlessthereornsd. A'protessas claimediashy<> ©o
one of claims 2510 2%zomprsing:thesstep aof: 30 (n) drying the coated
components after said curing stegg © tpﬁswfmubstaptialy remove solvent in
said curablé composition. 34 31.%A précess’as claifet in any ohe of °
Sclaims 25 to 30, camprisSiragrthetstep ofs (GRmothntinga puralityccfosaid into
components on a g jigframe-that is.capable of-peing dipped into said
curable coating bath. 32. A process as claimed in claim 31, wherein said

on

32. A prccess as clalmed in claim 31, wherein sald
jig frame comprises means for securing said
10 components to said frame.

process a3 claimed in claim 31 or c¢laim 32,

W
I
e

wherein the orientation of the Hig frame is
adiusted while said plurality of cocmponents are

15 secured thereto.

34. A process as claimed in claim 31 or claim 32,

comprising the step of:

{p) zremoving the components from sald Jig Zrame
20 before said curing step (¢).
35. The procsss as claimed in claim 15, further
comprising the step of:

{g) mounting the cursd ccmponents onto a second 1ig

36. The process as claimed in any one of claims 25 to

30



jig frame comprises means for securing said 10 components to said
frame. 33. A process as claimed in claim 31 or claim 32, wherein the
orientation of the jig frame is adjusted while said plurality of components
are 15 secured thereto. 34. A process as claimed in claim 31 or claim 32,
comprising the step of: (p) removing the components from said jig frame
20 before said curing step (c). 35. The process as claimed in claim 15,

further comprising the,step.of, {a)-moupling the gured,components,onto
second jig 25 frame. 36. The process as claimed in any one of claims 25

to 35, whereinthe tHickREsE of BRe GRifor? Sodting RS FmF1070 ™. 1%
30 35 37. The process as claimedrin-any enre of tlaiins,25 to 36, wherein
the coating is conductive with 10_s Ohm-cm to 10-8 Ohm-cm resistivity.
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