A COATI NG PROCESS Techni cal Field The present invention generally relates
to a coating process for the application of a uniformsurface coating to
hard di skwoanpomesyss wi t h exposed surfaces. Background PhirrsGRotoroo@oat i ngs
wWith precise uniformty and zero particle contam nation are crucial
precursors affecting the |life span and operation of hard disk drives. This
is particularly pertinent in the electronics and m croel ectronics industry,
where the feature dinensions of integrated circuit conponents fall often

wi thin and bel ow the mcromet & G BROGESER particles fromthe anbient
environment, or which are generated during the coating process, adhere to

the surface of the coated conpqnent,. whi ch. r have a detrinental effect on
t he perfornmance of the conponegl{]"“.cq’ﬁfeg%’r g%]f%ﬁl s further aggravated when
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killer defects in the hard disk drive industry as such defects may

potenti al I %’é‘srtdr &&}Sﬁ%&%&?% i‘“Hﬁg‘ GHERIE aﬁ‘ﬂrftsﬁ%qé' An effective
coating process should hence satisfy the follow ng requirements: negligible
insitu generation of particles, mnimal human handling and transfer,

environnmental | y approved neans of di sposal of unwanted material waste and
nmost inportantly, highthroughput RRek88eUBEnproni ses on the quality and

Thin film coatings with precise uniformity and zero

. particle contamination are crucial precursors affecting
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 components fall often within and
below the micrometer range. Any free particles from the
ambient environment, or which are generated during the
coating process, adhere to the surface of the coated
component, which may have a detrimental effect on the
performance of the component. The problem is, further
aggravated when high-speed destructive particles
generated during the process cause irrevocable damage to
the coated surface and hence affects the function of the
hard disk. Hard particles, 1like ceramic particles, are
considered killer defects in the hard disk drive industry
as such defects may potentially destroy the key functions
of the hard disk. An effective coating process should
hence satisfy the following requirements: negligible in-
situ generation of particles, minimal human handling and
transfer, environmentally approved means of disposal of

unwanted material waste and most importantly, high



uniformty of the film A common coating technique for hard di sk housi ngs
is spray coating. Spray coating involves the application of a coating, such
as a gel woaniconw7basti ¢ coating, to a conponent by neam€TSG2a09p01ay gun.
Unfortunately, spray coating does not offer precise filmuniformty because
areas such as the edges, corners and uneven surfaces on the hard disk

housi ng do not receive an equival ent anount of coating material as conpared
to the cethreughgut! atwisthdecescomprpgifegsi m Hehee, guedditye t#ekness
control is difficult t chi.eve. Furthernore, there is unnecessary wastage
of time and* &%f“l% e?ll alf%\gs ‘both sides of the conponent woul dyhave tg

go t hrough mul @i @Io@u@@lr ayatg.ngroddighiafie dor Ngaasd epissk swsighpsitiss of ten
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conponent and not on the surrounding frames. Furthernore, spray coating
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drain. The coated conponent can then be washed, rinsed and dried by
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of coating material as compared to the centre and flat
surfaces of the housing. Hence, precise thickness control
is difficult to achieve. Furthermore, - there is
unnecessary wastage of time and coating material as both
sides of the component would have to go through multiple
spraying, drying and curing steps. Throughput is often
low as multiple coats are required to achieve the desired
coating thickness. In addition, control of the spraying
operation is 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 explosion hazards due
to the absence of a proper ventilation maintenance
system.

Another common thin film deposition technique
involves the immersing of a component into a tank
containing coating material, removing the component from
the tank, and allowing it to drain. The coated component
can then be washed, rinsed and dried'by force-drying or
baking. Conventional coating processes typically employ
the immersion-dwell-withdraw technique, which is limited

by improper control of the withdrawal speed and method.



the i mersion-dwel | -wi thdraw technique, which is limted by inproper

control of the w thdrawal speed and nethod. The drag force acting on the
coat ed cowpananto7igs not uni form across the surface whi cirCirsedv®rovend | y
affects the uniformty of the film Due to the uneven drag force, the film
t hi cknesses at the edges and corners of the housing are normally | arger
than that at the centre of the housing. This not only creates a non-uniform
coating, dbeundragi diPrarl @si&dnPat®®n t feaksdt | YRR al SneyCbcecur,
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pl ace for Tine-tuning I'p proftile but suc eatures are usually
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tuning features,_ one primary di sadvant age associ ated with conyenti onal
coating prtc?@esgé%mi s”[)lrfé“b%%%%%i ¢& nehafdi9ssy BRdt P diPdk hdTsi ng
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instability. Each process step operates at a different optimmcondition.
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since time must be allocated for each station to reach
coating processes.

Besides the lack of surface profile tuning features,
one primary disadvantage associated with conventional
coating processes 1is the excessive manhandling of the
hard disk housing throughout the coating process. The
coating process typically entails a plurality of coating,
washing, rinsing and drying steps, which require the
housing to be loaded and unloaded sequentially either
manually or automatically. Such a 1long process line
inevitably introduces undesirable particle generation and
inter-station cross <contamination. More importantly,
transfer of the coated hard disk housing introduces
process instability. Each process step operates at a
different optimum condition. Not only is process control
made complicated with multiple transfers, throughput of
the process and hence profitability will also be affected
since time must be allocated for each station to reach
its optimum operating condition. Furthermore, the inter-
station transfer of the housings itself and individual
maintenance of each station consume process time and

renders the entire manufacturing system inefficient.



its optinmum operating condition. Furthernore, the interstation transfer of
the housings itself and individual naintenance of each station consune
process twoeosmd7ivenders the entire manufacturing syst e®CT/SG2010/000100

i nefficient. Anot her di sadvantage of conventional coating processes lies in
t he physical space requirenents of the various nodul es. Such coating
processes typically take place in a clean room environnment of class 100 or
bel ow wher e t hér@tder at dvEgg- 3528 t | Qs VW eRREROB2D. 5 FARTIEECh
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tighter air particle control. All these additional
measures only serve to increase the manufacturing cost of
the components and lower profitability.

In addition to the aforementioned disadvantages,
coating processes usually employ toxic solvents which
must be removed and disposed of in accordance with strict
governmental guidelines through a process that is highly
capital intensive. It is also a requirement for emitted
gases to meet safety thresholds. A coater system
integrated with an environmentally compliant waste
disposal system, though necessary, drives up production
costs tremendously. Furthermore, without proper recycling
initiatives, such a complex integrated system often
results in unnecessary material wastage and increased
labor and capital costs.

Given the disadvantages of the aforementioned
conventional coating processes, there 1s a need to
provide an efficient integrated coating system which,

when applied to electronic or microelectronic components,

provides a uniform and particle-free thin film and one



G ven the di sadvantages of the aforenenti oned conventional coating
processes, there is a need to provide an efficient integrated coating
syst em whwonhpiowteesvéappl i ed to el ectronic or m croel ect r @orSGeanporient s,
provi des a uniformand particle-free thin fil mand onewhi ch overcones, or
at | east aneliorates, the disadvantages descri bed above. Summary of

i nvention According to a first aspect, there is provided a process for

coating a"RaFl di SREKEGEESy coMfonedt, t HEPTlocebiRNd STy t 'St eps of :

(a) dippiBgsg@gagEagggedQ%QQf@éa<gyy#g.ng conponents in a curable coating
bat h; (b) renoving the conponents fromsaid curable coating bath to forma

curabl e coating on the surface of the conponents, wherein the orientation
of the coated conponents is such that the coating drips froma single point

of the conponent to allows e E?ﬁg oaki n drip therefromand forma
substantial ly uniforn1coatin% e?io%% %ﬁggﬁFgaéously, t he process may

compri se t e stennol «cont ralidng dhe or ienlal | Aol figd oot cosponent s

to enable the coati'ng to p froma single point. This nmeans that excess
coati ng does ndbrfocoatangheasunéade @iskhehcosponentomxerptt perttagps f or
the single point fromwhich.th ing drips.. By allowing the coating to

.t he coat )
drip froma siﬁéP&eSSiﬁP?pfﬁglgga%i g STSRSubstantial Iy uniformin that the
surfaces of thgagoauiippide nobnbBaveo@ny more hard disk housing

components in a curable coating bath;

(b) removing the components from said curable
coating bath to form a curable coating on the
surface of the components, wherein the
orientation of the 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 wuniform
coating thereon.

Advantageously, the process may comprise the step of
controlling the orientation of the éoated components . to
enable the coating to drip from a single point. This
means that excess coating does not form on the surface of
the component except perhaps for the single point from
which the coating drips. By allowing the coating to drip
from a single point, the coating is substantially uniform
~in that the surfaces of the cbating do not have any
regions in which an excess of coating is present on the
component after curing relative to other surfaces. That
is, there is no “water-mark” effect in which some regions
on the component have an excess coating while other
regions do not have an excess of coating so that the

~overall surface appears relatively uniform. For example,
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regions in which an excess of coating is present on the conponent after
curing relative to other surfaces. That is, there is no "water-mark" effect
i n whi ch wormeiw®gisens on the conponent have an excess c®aTiSGgomvnéieo ot her

regi ons do not have an excess of coating so that the overal

surface

appears relatively uniform For exanple,if the conponent was oriented such
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Conponentgopﬁonen%, the single p01n8p1nay be a corner of

component on which three edges meet rather than a whole
edge where two edges meet. Typically, the single point
from which the coating drips is located at the lowest
vertical point relative to other regions of the
component.

In disclosed embodiments, the control of the
orientation of the component allows the user torcontrol
the location of the single dripping point. That is, the
single dripping point can be predicted in the disclosed

process.

ng one or nore hard di sk housing
the

According to a second aspect, there 1is provided a

process for coating a hard disk housing component, the
process comprising the step of:
(a) dipping one or more hard disk housing components in

a curable coating bath;

(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 1is also 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



a curable coating bath; (b) renoving the conponents fromsaid curable
coating bath; and (c) curing the curable coating on the surface of the
conponentwoO.20i@76ep of di ppi ng the conponents is al soPruSE20@90E00t han
ot her known coating processes for hard disk drive conponents, such as
spray-drying and allows nonflat regions on the surface of the conponent to
berapi dly coated. Advantageously, the dipping allows coating of parts of

t he conpom@midiiyat cRatedt eclsivVieptBgcosstiad | ntkprafiopérat i ol be¥ause the

jet of spray.wou d,n aé@sveofiiﬁﬁgtcaﬁgmnfcotha% inaceRRsibl & parge For
exanple, IT afrrst part of a conponent was covere y anot her 'second part,
t hen onl ycohaeesedonsmpaayt owert gt ben coatedsby thhe jeét fprapyrandvaeidt he

covered part. However, because in t&he first _aspect scri bed abo]ée t he
clr ed B9H
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uncover ed cgamparRent sr age fGeakedhaftr bReNESpeh it f QEE CRAld @ Cieyp be
obt ai ned by adjusting the orientation of the conponent while it is being
coat ed toaapltdfrex@ssmEopdthg tbedr iopliy diha SeagRe Pkt “HerefPdm and
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covered and uncovered components are coated.
Furthermore, a wuniform coating can be obtained by
adjusting the orientation of the component while it is
being coated to allow excess coating to drip from a
single point therefrom and produce a relatively thin film
coating.

Advantageously, the flexibility to adjust the
orientation of the coated hard disk housings may be
achieved by securing the housings on a jig which suspends
the housings and tilts them in more than one lateral
direction while they are lowered into the coating bath so
as to~ allow the coating to drip from a sihgle \pointv
therefrom when the Jjig is withdrawn from the bath. This
process prevents coagulation of the coating at localized
spots such that a substantially uniform coating can be
achieved. Even mofe advéntageously, the process disclosed
herein substantially improves the uniform thickness
profile on the coated components. More advantageously,
disclosed process which employs dipping to cocat the hard
disk components can coat a large number of components at

any one time as the 3jig can contain a plurality of

housings, thereby rendering the process to be implemented



as to allow the coating to drip froma single point therefromwhen the jig
is wwthdrawn fromthe bath. This process prevents coagul ati on of the
coat i ng avolowalorwed spots such that a substantially unipCosGewavéng can be
achi eved. Even nore advantageously, the process disclosed herein
substantially inproves the uniformthickness profile on the coated
conponents. Mre advant ageously, disclosed process which enploys dipping to
coat the Bard dFSRtEBAPINENTRSTakO&odti @ | ég@@uﬁ@@%r of &efcordhts at any
one time as the jig can contain a plurality of housings, thereby rendering
the process to be inplenmentedin a coating process for high throughput of
hard di sk conpamenirse . ethipodimeeehbodiheert ,i4 herevidegr avipded-es process for
coating a pluralit f hard dis ousi onponents, the process_conprising
the steps GRH1RBu iéﬁfﬁ Tt Y uf I£?§ oagﬁ%rEQﬁﬁﬁ?QHﬁﬁﬁ Thrponehts on a
jig framepsdehsthabmpaiid ieMmoeRenritegab Mot nove with respect to said
frame; dipping the jig frane | oaded with thefplurality of conponents in a
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curabl e coating beetntiegovihg tRéUFRGifvamet] odded wdiPk hprewdity of
conponent s f%&%g@érqtgu%%blﬁhgrqgi“n : Hath te form asfglilaabé&nrg&?éﬂ@g on the

surface of the conponents, e orientation of the jig frame is such
t hat the coatamghon macd wodtponespedti ps favdh &ramagl e point and al |l ows

excess coalt 19 on,Lhe compones Lo LISl SIL9M A9 Shetpyf o @
components in a curable coating bath;
removing the jig frame loaded with the plurality
of components from said curable coating bath to form
a curable~coéting on the sﬁrface of the components,
wherein the orientation of the jig frame is such
that the coating on each component drips from a
single point and allows excess coating on the
components to drip therefrom and thereby form a
substantially uniform coating thereon.
Advantageously, any excess residual coating material
can be removed from the jig 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 advantageously, the removal of residual coating from
a single corner of the tilted Jjig ensures that no
coagulation of the coating material occurs. Even more
advantageously, the excess coating material <can be
recycled for further use, thus feducing material cost.
Advantageously, the process disclosed herein
produces coated hard disk housings with increased
reliability against data losses since the coatings are

ultra-clean with low particle count. The coatings on the



Advant ageously, any excess residual coating material can be renoved from
the jig fromwhich the housing is secured so that the coating wll be

uni f or m tWoaoghouivet he edges, corners and crevi ces of tReTIsaralodv&i0

housi ng. Mre advant ageously, the renoval of residual coating froma single
corner of the tilted jig ensures that no coagul ati on of the coating

mat eri al occurs. Even nore advant ageously, the excess coating material can

be recycl 8¢ordisl thetsires eheslretdcPRgeNEt 8FiCal2 Ictst3dIRRER T algRousl v,
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i ncreased r |1ty agai nst data | osses since the coatings are

ul tra-cl eavrwicdsidrow pastistkeceount el&hérceéticngs oneshehandedi skndéhousi ngs
di scl osed hergin .are also adjusted to inprove the other surface properties
of wear r&SPGIEY orrosion resistance, electrostatic resistance and

conductivity. Im ot cahpdiimant, t Reked siProvodedea pronessedorespating a
hard di sk housi ng conponent, the process conprising the steps of: dipping

one or nmoeaAtENY didsk Negidsi i FonPARINg | IFATRAUBY e CHAT | N DB HS
removi ng tc%?rwq_,qrglq}%e@h% ;Srt S curable coating bath to forma curable

coating on e surface of the conponents, wherein the orientation of the
coat ed conponent sdispsnghohkatort mwoabang diisfs Hawmrey scogpengoi it and

al | ows excess coatin o drip.froma single point to forma substantially
uni f orm coat?%gatﬂ‘é}f%&i@ coaPing 0 fn}

removing the components from said curable coating
bath to form a curable coating on the surface of the
components, wherein the
. orientation of the coated components is such that
the coating. drips from a single point and allows
excess coating to drip from a single point to form
a substantially uniform coating thereon.
Advantageously, the process disclosed herein
produces coated hard disk components with substantially
uniform thickness profiles. More advantageously, the
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
plurality of components can be coated simultaneously and
dried at a faster rate compared to conventional coating

processes.

Definitions

The following words and terms used herein shall have

the meaning indicated:



Advant ageously, the process disclosed herein produces coated hard di sk
conponents with substantially uniformthickness profiles. Mre

advant agew02bw/10t3ve absence of coagul ated | unps on the ecasedowonponent
surfaces all ows the conponents to undergo rapid drying, thereby shortening
the overall process tine. Even nore advantageously, a high throughput can
be achi eved despite the plurality of dipping, drying and cl eaning steps as
a plurality of Tenpdsam s "d@trbe Eigdt e @iFANg areoustyernd ditedthe a

faster raf %ncc%%%ar%? 49,1 0”¥§§E%%98£t98 t',{‘@%&é’ct%%seé nodghiiny tkgps The

f ol | owi ng "wor terims u§ erern’s ave the neaning "ndr Cat ed: The
t er m " har d odiagk nlyows ihag & aipdnetie'rd im tdred clomtextt ©f of hilse sipeesfhgat i on
refers to_a housing for locating a hard disk therein and tqQ parts of the

housi ng. AIﬁﬁ%ﬁd?%ﬁktfMH%QQ%}Xw@a%na@mﬁ?ﬁﬁ&?%%vF?Vlﬁﬁer ¥ hafd di sk

assenbl y g hougedy Thedand, disk Mﬁ&ﬁentrhbn%@&sdasu@pc&hﬁé@en@ base
pl ate di sk clanps, side wall's as well and assenbly of a conplete hard disk

housi ng. Theluges "anttiomst allece, i et Ib@s@onpéateofdltfﬁi scdpapishi catden refers
to the abl|lt% ofsa component not tﬁ%l e%f1 Qr ggﬁghg@ anhgpgrggngle
tr 68t af e rabe I emai ns

anount of glec i charge onent” pr
subst anti ablgielgectrostatically neutral and significantly inhibits the

occlusion of particles. By being in a neutral state the anti-static
conponent has H&E bé@ﬁ“bquQﬁlT%§qqﬁ%nldﬁlor context of this

specification refers to the ability of a component not to
retain or develop an appreciable amount of electrostatic
charge. The component preferably remaiﬁs substantially
electrostatically neutral and significantly inhibits the
occlusion of particles. By being in a neutral state, the
anti-static component has not been subject to friction or
other electrostatic charge generating processes.

The term “liquid particle count” or LPC in the
context of this specification refers to a numerical
measurement of the quantity and size of particles in in-
situ or flowing 1liguids. Such measurements can be
obtained using a commercially available Liquid Particle
Counter.

The term “ultraclean” in the context of this
specification refers to a LPC reading of less than 2
particles/cm2 wherein the particle size is about 0.3 um
in diameter.

The term “ultrasonic wash” or “ultrasonic rinse” in
the context of this specification refers to washing and
rinsing steps that uses ultrasound (usually from 15-400
kHz) and an appropriate cleaning solution to clean the

hard disk housings.

10



other electrostatic charge generating processes. The term"liquid particle
count” or LPCin the context of this specification refers to a nunerical
measur enewo 20fo/tom®equant ity and size of particles in i n®CcTsGas1ofobad ng

| i qui ds. Such neasurenents can be obtained using a comrercially avail able
Liquid Particle Counter. The term"ultraclean"” in the context of this
specification refers to a LPC reading of less than 2 particles/cm 2 wherein
the particle siThe is t@yaut 0 Substaptépbhel er. dPRE t eMAT ul t9%EHHER wash”

or "ultrasanic.r e he cQgﬁgﬁg .af. thi ci;fi cat,i o

washi ng an%%b%%gkgg§été%ééthgt us sEﬁﬂ%f%?oﬁ%ggﬁuéﬁhlﬁ%ﬁégﬁéﬁﬁfggh% kHz)
and an apgtepr’i &remclyeaaiyn@pes dantpletdly dmesn fidtwn ar d Thak houstimgs. The
term"substantial |l y" does not, 6 exclude "conpletely" e.g..a conposjtjon which
is"amﬁ§ﬂ@d§W¥H@t Yﬁ%f%g%&%%ﬂﬁﬁﬁqﬁgﬂ%my.t%%ti& t he
term "subgtantialliy 1% .t gHRe-d HAdY LI/ ame G ethyst oiciparyral ly”.
Wiere necessary, the word "substantially"” may be omtted fromthe

defi ni ti omayf behenmimtest ifawm Whlee sie fgpddiifane ot iiseent N  er s
"conprising” apd-.'conprise: . and ical ri ty ; w1 Nt ended
to represent "ggéﬁggor£é$§%?h§$v§&%%§ﬁg%§§e.%%%hkgﬁg% tﬂ%%ﬁgéﬁ %% recited
el enents bhud atsompeiset, i nohdisigranofataddil | eaalianter echéedoé| energs. As
used herein, the term"about", in the context of poqpqptrations of

conponent§n6ﬁnﬁﬁ€ F@rﬁﬁpﬁﬁ%ﬁﬂﬁ "open" or "inclusive anguage such

that they include recited elements but also permit
inclusion of additional, unrecited elements.
As used herein, the term "about", in the context of

concentrations of components of  the formulations,

oe

typically means +/- 5 of the stated value, more
typically +/- 4% of the stated value, more typically +/-
3% of the stated value, more typically, +/- 2% of the
stated value, even more typically +/- 1% of the stated
value, and even more typicélly +/- 0.5% of the stated
value. |

Throughout this disclosure, certain embodiments may
be disclosed in a range format. It should be understood
that the description in range format 1is merely for
convenience and brevity and should not be construed as an
inflexible limitation on the scope of the disclosed
ranges. Accordingly, the description of a range should be
considered to have specifically disclosed all the
possible sub-ranges as well as individual numerical
values within that range. For example, description of a
range such as from 1 to 6 should be considered to have
specifically disclosed sub—rahges such as from 1 to 3,

from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from
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typically neans +/- 5% of the stated val ue,
stated value, nore typically +/- 3% of the stated value, nore typically,

+/ -

and even nore typically +/- 0.5%of the stated val ue.

nore typically +/- 4% of the

2% ofwOheltozived val ue, even nore typically +/- 1% eCTiSlceowioatied val ue,

di scl osure, certain enbodi nents may be disclosed in a range format.
shoul d be understood that the description in range format is mnerel

conveni ende hdbbedd-vy ahdvshbula® nordbel@omkt puBleas al thifm ekidfe

Iinitatiogﬁ9%$£hgﬂ%goggaﬁ%h%heldi%glo§ed4raqges néC%quﬁﬂ%Jya ffes

descriptio

al |
t hat

a rangeé”s 8 bé consideréd 1o have ‘Speci

Thr oughout this

|t
for

Ica *y di scl osed
t he pasgiahldd essb-ofanges laeasdd S thedindrdgeal nunerical val ues within
range. For exanple, description of a range such as from1 to 6 should

be consi dered to have specif.i call i scl.osed -ranges such as from1l to 3
., from1to 4, from1l ?Jolsbcl,”f"}ro%"cziét *Zf"’,nﬁ‘fﬁ‘flf‘{’]jg“%m}sfronﬁ to 6 etc.,

as wel |

and 6 | P asabes PG AP A Ea %! TRESATRRAt Bf the TamgES | 7

, 5
Di sc

| osur @rokce@at wdndl nEwbod rEkc dehpl ary,

S
i's appli'es regardless “of rea range.

coating process wll nOM/bg,disclosed. In one enbodi nent, there

di scl osed a prd@esd§

conpri si ngJbhe ngf eRs Gard a)idwPIH¥LONRy Olcdidhdiy d disk homséags

conmponents in a curable coating bath;

comprising the steps of:
(a) dipping one or more hard disk housing components
in a curable coating bath; -
removing the components from said curable coating bath
to form a curable éoating on the surface of the
components, wherein the orientation of the coated
components 1is 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 ihclude components such as
a top plate, a bottom plate and a disk clamp. The
components may be coated separately or may be assembled
to form the hard disk housing before coating.
The hard disk housing or components thereof may be
dipped into a curable coating bath. The curable coating

bath may be a sol-gel composition comprising silane-based

compounds such as a tetraalkoxysilane, for example,

tetraethoxysilane; an alkylsilane, for example,
tetraethyl orthosilane; or an alkylalkoxysilane, for
.example, dimethyldiethoxysilane or

methyltrimethoxysilane.

12

non-limting enbodi nents of

LS
MY a HATHE di Sk HEG Pﬁ&dc&mﬁﬁﬂﬁﬁ§St#@?process

IN

a



removi ng the conponents from said curable coating bath to forma curable
coating on the surface of the conponents, wherein the orientation of the
coat ed cowpanantoz3dgss such that the coating drips from aprsirisgkeiopoéne and

al l ows excess coating to drip therefromand forma substantially uniform
coating thereon. The hard di sk housing may include conponents such as a top
pl ate, a bottom plate and a disk clanp. The conponents may be coated

separ at el y or W%ﬁs%k@rb?@@ltﬂégf Suau’ﬁnt H@ashaf@rahgk ﬁ@ﬂ@lrﬁgebé or
coat i ng. [ into a
curabl e coa u@% gg ¢ Qll]"]c%ura e coatl ng C%f'hegr? 1@1’1 btfe ﬁ@ﬁggﬁpom tion

conpri si nghsl Ipiheebaishd cum‘pbﬂeds:caicﬂncﬁsbatm easaapmmllaa@e fDne exanpl e,
t et raet hoxysil an an al klxlsH ne, for exar;p et raet hyl _ortho fllane or

an al kyl aRORPEPATE f OPIRYEAPF e M3y nRE NP drer&y%?l Affe Hrcoho

met hyl tri gehRexysid@ne athettuahl e g;p@;t;aﬂglbatl@d@ gawotlherb@@@fm se a pH
adj usting conpound such as an acid or an al kali to adjust the pH of the

cur abl e ceat iprpbaR®dl as capprayr Pat eraneded | die- Qiaséﬂué@#ﬁouml%y be
D et o Asa R EANO G el e MRy SN0 3 RLOARIELe oL £OPT EBENOL
ol or I um

but anol or pentan %e provi an aqueous ne e curable
coating baokmmay maamix.se a resin material to forma matrix. The curable
ggg:: 23 bg(grrpn? Corm:ralb % aé%(:gttfn\{;e%;thatmacyongoengpralssee'ae éltl ersop atY to the
confer a selected property to the coating. Exemplary
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
dipped into a curable 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 to
order to form a curable coating on the surface thereof.
In order to form a substantially uniform coating on the
surface of the hard disk housing or components thereof,
the hard disk housing or components thereof may be
oriented at any angle between 1° and 90° to allow any
excess curable coating on the surfaces of the hard disk

housing or components thereof to drip from a common

point. The hard disk housing or components thereof may
be oriented in at least one of a first angle (0)and a

second angle (¢) relative to the vertical plane (y). In

one embodiment, the hard disk housing or components
thereof may be oriented at the first angle (8) and second

angle (¢) simultaneously.
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types of additives that may be added include hardeni ng agents such as zinc
particles and stabilizing agents such as pol yvi nyl pyrrolidone. The hard

di sk houswogooriogdaponent s t hereof may be di pped into aPCuS&hiw/oo@a0i ng
bath at a tenperature of about 200C to about 100 OC . After dipping, the
hard di sk housing or conponents thereof may be renoved fromthe curable
coating bath to order to forma curable coating on the surface thereof. In
order to form &hsulbsitestt | ahgyeuriP oamddoat i secend t Argdar f(@¢e nefy tihe hard

di sk housing or conponents thereof, .the hard di sk housi ng qr conponents
t her eof né&y b@ng'éghﬁﬁY%ﬁna.y %ﬁﬁlgbbeﬁﬂgeﬁegec§ﬁ§'ééxwg § oW AN excess
curabl e ceahisngtengt kg stBdiaceso of t&hgpbat d4dicsk aRisi N Ore & oapoRent s
thereof to drip froma comon point. The hard di sk hou5|ng or conponents

q

thereof @y e dpeent 4@ intat dkeadt bdhe: ofakwyt r 46 arfyt e abgpandta second
angle (1) jpalatiye 1o tarﬂ;%u“cer4t§°c-a:cab‘?§1?c”ezd°y)to 48 atei«iﬁ,go%{&“%’ﬁouﬁ he hard

di sk housi'ng or “conponents t her eof may be oriente irst angle (q)
and secondsdngl e (f) simultaneously. The first- angle (q) and/or second angle

(f) may be any angle befween 1 and go and sel.ected fromthe gro
consi sting of AB6UtCABD-IRIULBRY ACNLRHuleTFy éb%?ﬁe@b%e%bG%t Yt o about

15; about h}54t 0 Sbout fousabeut 3O tecabeHbnts aboutezP. to abmids30; and

about 25. The coatings may confer certain properties to the hard disk
housi ng opropepoRest Maheiofudahageanti-static property, an anti-

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 dépending
on the type of component coated. For example, where the
component 1is the top plate of the hard disk housing, the
thickness of the coating may be less than about 1 micron.
The thickness of the coating on the top plate may be
about 0.1 micron to about 1 micron; about 0.1 micron to
about 0.8 micron; about 0.1 micron to about 0.6 micron;
about 0.1 micron to about 0.4 micron; about 0.1 micron to
about 0.2 micron; about ‘0.2 micron to about 1 micron;
about 0.4 micron to about 1 micron; about 0.6 micron to
about 1 micron and about 0.8 micron to about 1 micron.

In embodiments where the component to be coated is
the bottom plate of the hard disk housing, the thickness
of the coating may be less than about 10 micron. The
thickness of the coating on the bottom plate may be
selected from the group consisting of about 1 to about 10
micron; about 1 to about 8 micron; about 1 to about 6
micron; about 1 to about 4 micron; about 1 to about 2

micron; about 2 to about 10 micron; about 4 to about 10
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properties may include an anti-static property, an antidust property, an
anti-corrosive property. The coatings may increase the conductivity of the
hard di skwbaosyrgsser conponents thereof. The thickness @eCTiSGeowmariong nay
be vari ed depending on the type of conmponent coated. For exanple, where the
conponent is the top plate of the hard di sk housing, the thickness of the
coating nmay be | ess than about 1 mcron. The thickness of the coating on
the top pFac&omsy droudboit t0. abeuér dif ol @bdut 2and npbPufk; Sabdut2P4tmi cron
to about Q48 mi.gron; about 0.1 micron to about 0:6 micron; about 0.1 micron
to about 0.4 mcron; about 0.1 nmicron to about 0.2 nicron; about 0.2 nicron
to about 1 m cMbhe adoidtiviatym ofonthe abautingsm en omheaboompnénipscron to

about 1 mcron and about 0.8 mcro _@bout 1 mcron. .l nsenbodi ments wher
t he conpofédt oagé’“ctogtoeg 8 ?H8ugott1§om° 5?8;016‘%9% H&r d o s®ORbsi ng, ©

the thickness ogfh-he Gealdigr oray ke drss thert shewtn 10apbgeon.o-Theo

t hi ckness of the g%)ati ng on the bottom plate may be sel ected fromthe group
consi st i ngbetitaBut ohm-emalgadt akeut cdrlon:tahauts G MBUCS- mi cron; about

1 to about 6 mgron;, t ut m,cr o .,abo o) t m cron,;
about 2 to abg}? eloc?nggrggn;&% %ﬁ?gg {o bck))ﬁe{ %8%§crg%?;gl%oﬁ?9§Ht og%bout 10
m cron andazahedoud tSabahaumicel) mommpatibllee resistivity of the coatings on

t he conponents may be about. 10~5 to about ,10~8 ohm cm about, 10 5 to about
10 7 ohmcm aRB&t CFoBP%% Rdbdt 91856 8HAEH CZosNTPRI S 1D HhoLTC10-8

ohm cm ang.3bait dQsgchQeabewt Jils8o0hMua® jigs 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 at
substantially the same time. Advantageously, the coating
process can be applied onto the entire jig frame which
can hold a plurality of jigs from which the hard disk
housings or components thereof are secured thereto. This
may increase the productivity and efficiency of the
production process and may ensure that the entire housing
or component is coated in one step. Hence, the disclosed
process may reduce process time and material wastage.

The hard disk housing or components thereof may be
secured to the jig frame be securing means such as a hook
and a plurality of non-horizontal support bars. The
securing means may comprisé a top hook for allowing a top
part of the component to be impaled thereon and a bottom
support bar for allowing a bottom part of the component
to be impaled thereon. A plurality of support bars are
oriented in a non~horizontal manner such that the
orientation of the secured hard disk components depends

on the positioning of the support bars upon which they
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The coated material may be RoHS (Restriction on Hazardous Substances)
conpati ble. One or nore hard di sk housing or conponents thereof nay be
suspendedworomnm@7d6 nore jigs formng a unitary jig frameT/SGhow/onwyoai d in
i ncreasi ng the throughput of the disclosed process by allowing a plurality
of hard di sk housing or conponents thereof to be coated at substantially
the sane tinme. Advantageously, the coating process can be applied onto the
entire ji grer arkedhthanerdld Tl QR8I iAy BPLEi gsi I ORRWhiItEIeTt hee har d

di sk housj r, C nt.s .t ur-ed. t 0,. . Lhi Vi L NCrease
the pr odu%:nt%ga?/lltt(:%;(;1 'ao(r){gpgggi éligngcfragrgt egpr§§ ucjt%%onpgérg%eglgyan ér?;ybéensure
that the enpipee hbusithg ocueahpenerdat sngodiatth.i nThae Sitgepfrkeeceist he

di scl osed _process nay reduce process tinme anpd terial wastage. The hard
di sk housilf?&e&edcdﬁﬁ%/’netﬁ"tes TR %Ehbéuggcﬁgg& &< Y i*@fg‘ﬁ?%n%gbe
Securing mRans;igHChrate aghoaktanrdri Rurahd t ¥o8fiAgNHRRK Zantiad sPport

bars. The securing nmeans may conprise a top hook for allowing a top part of
t he conpomesured lsonngiErdd tadre cormphatal potmBrrsefpoft dsmtigr &%l owi ng a

bot t om par, f the c o] t, to. { . t her rali support
bars are gr irglr?tdeaoer} neggn%%[}ﬁor?lz%t gﬁg%ﬁger&gugﬁﬂ?ﬂﬁ%ﬁe% roltr%n%?i-on of
t he secur edthardwdilsk fcampeorert § rd@pefdoronHeheqaasirtg ardttg of t he support

bars upon which_ theyare_ inpal ed therepon. The one or nore jjgs t hen be
mount ed on t he If*€g Jflﬂan%fag‘%d e b¢g F?‘%ﬁélﬁﬁﬁgt Rén dl?§lcﬁéépé9d“$ﬁrix"’3¥1e

fﬁ;?bl ﬁecggﬁbﬁggl%?tag?mm%ﬂ g AR drdt | QYRIgS 111 GAder caatdédgedath such
a plurality of hard disk housings or components thereof.

The Jjig frame may comprise release mechanism to
enable the easy release of the hard disk housing or
components thereof from the jig frame after coating such
that the hard disk housing or components thereof can be
transferred from one jig frame to a further jig frame in
a convenient manner. The release mechanism may be
configured to release the hook and support bars mentioned
above in an automated manner.

The hard disk housing or components thereof may be
cleaned.before the dipping step in order to substantially
remove contaminants such as foreign particles, dust or
grease that may be attached to the surfaces. The hard
disk housing or components thereof may be cleaned by
using an aqueous medium and a detergent.

The coated hard disk housing or components thereof
may be dried after the 'curing step 1n order to
substantially remove solvent that may still be present on
the surfaces. A spin dryer, a blower or an oven may be

used to dry the coated hard disk housing or components.
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the jig frame do not contact the coating bath while the secured conponents
are conpletely imersed. A coating is forned on the hard di sk housing or
conponentwourpmnorivse Wit hdrawal of the jig frane from t heCtssRingodaoh. The
jig franme may be di nensi oned as desired and may conprise a nunber of rows
and colums in order to contain a plurality of hard di sk housings or
conponents thereof. The jig frame may conprise rel ease nmechanismto enabl e
the easy rel eade BHirtier h@pogtdicsik IRGuss MEP oMagonpoviehis BRPredNdf rdm t he

jig frane.afterc-c [ t t rd di ousi omponent s
t her eof ci%tbé&grggéfgg?%§%£# n1dheQ?i§§¥%é%%§¥%@a8§hpgﬁgbt%igp%riﬁe in a
conveni entleg@inefemoife argl ease ntech anisgradrya ter tohf | Exeess tooaelease t he

hook and support bars nentioned above in an_aut onated manner. The hard di sk

housi ng ofat&Hice MY rdedoft iy NS SndF ettt 1he Hrppragstep in

order to gdbstatdal | ¥nfempueraenkapants,such, asof ehel g fardéishes, dust
or grease that may be attached to the surfaces.” The hard di sk housing or

conponent ¥htiledr epintradnhea cpdamnad iby Wi ngebds aqReshs Imddicuns el zg
detergent .. _The coated har i.sk _haqusi.ng o o] ents. I her.eof e dried
procesg '@he.%ogtggg'{%ﬂgﬂ%gggn%ﬁg R £§1£ &8s W?%a?

after the*curing’step in or | I'y" T enbve sol vent may
still be phesenthddred he std f acksrdén spi todr yeoncaaldl owetheor amobyen may be

used to dry the coated hard di sk housi ng or cqonponents, A further
post - cur i AGVEPEF IR SAV o1 S TR 9y KT é‘tayofbr%é%ast%%%r?]%w%ﬁqi Yt he
coated CORRARENS, t@lvd €Ay LENRNE-ANY i UAVaRted (GOAL edidrteS i @hi s Excess

coati ng
may aid to substantially prevent hardening of coated

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

The process may be repeated as desired in order to
form a plurality of coating layers on the hard disk
housing or components. This can be achieved by repeating
the pre-dipping cleaning step, dipping step, removing
step and adjusting step. Once a layer of coating has
been applied onto the hard disk housing or component, the
new layer has to be dried and cleaned to remove excess
solvent before additional layers can be coated thereon.
This may aid in preventing the existing and new layers
from reacting or coagulating together. By carrying out
the disclosed process, the coating layers may be
substantially uniform and may have a desired thickness
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 in
ensuring that subsequent layers are substantially

uniform.
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material may cover tiny holes or features not intended to be coated. This
pertains particularly to the disk clanp which contains a plurality of

hol es. DuwoOngiotogsssoat i ng process, the coating naterial pemsGRarwmmetdn fil s
over the holes and harden to conceal the hol es. Advantageously, a stream of
gas may be passed towards the holes to renove any unwanted film formation.
Hence, this may aid to substantially prevent hardening of coated naterial
over the areas Hatharé Assk Mifded t@r b@O@@aﬂ@afcsmglepﬁ%fes%ampebe

r epeat ed A&l i er.to | yral,t i rs.on the
hard di sk%ﬁeoum nc{;]e%f&{go?rﬁp%ngﬁésjf&%h‘ig]s%ggr?lfge eglcexisg%/re%% ?%%J%g%{gngst he
pre-di ppi ngpngd lemtre g stiepd. di ppheaghstrep,dirssnoiibngisgeprandoadpushtag st ep.
Once a layer of coating has been applied onto the hard disk, housi ng or
conponent CHHRE Y 126 or LS T 50 G | BRSHE cPRahed to ombiet EXERse.

sol vent befpr @praddi;tbRBRkdl aMghiceanshen coaipd oy egng Thirsm@RYaahd in
preventing the existing and new | ayers fromreacting or coagul ating

t oget her . BygtErasing oue thetdngcrbsédopr ¥ddds NatheCat iMgCPAyeEsS nay be

substanti gy, ughfarm ged {'ﬁ% hays, ﬁ&&?&r%%at io‘iﬁ”%%s B%Tidde%ggg on the
type of material used Irn eac cur ab coating bath and tinme spent. for each
di ppi ng stemtahhematmidror nThy otahbéeti resft tinslehbydnglilsky eéroumminai dri n
ensuring that subsequent |ayers are substantially unifo m,Thengard di sk

housi ng oFWbtrﬁ s LERBY eBRC madt be TFEMGVelOf rdmSTq g It Pank BBFore t he
surface cQafdy¥ed Sthat the hard disk housings undergo the curing

step instead of the jig frames. Hence, this may prevent
the coating of the jig frames and ensure that the jig
frames can be reused. 7
The process may be undertaken in a clean room
-envirénment with minimal air particles. Preferably, the
process as disclosed herein is undertaken in a clean-room
environment of Class 100 such that there is less than 100
particles of size 0.5 microns in the room. This may
ensure that minimal generation of dust occurs such that
the final coated component exhibits a low particle count.
The clean room may include a number of cleaning,
dipping, curing and drying stations such that the jig
frames can be transported from one station to another in
a clean-room environment. This may shorten the -process
line and time involved. The movement from one station to
another may be automated with minimal or no manual

involvement so as to reduce the chance of contamination.

Brief Description Of Drawings

The accompanying drawings i1llustrate a disclosed

embodiment and serves to explain the principles of the
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conpletely cured. The hard di sk housi ng or conponents there may be
transferred or nmounted on a second jig franme in an automated manner such

t hat the woDgofowmm®éand fi xtures of one coating station WRCIISGaot/ocaoe i n
contact with those of the subsequent station to avoid cross contam nation.
The transfer of the hard di sk housing or conponents fromone jig frame to a
second jig franme ensures that the hard di sk housi ngs undergo the curing

step inst S4FGPe FTROEIEARE: HénckS 19 PPy FreverCdY he'R¥aY$hy of the

jig framegpand e@ﬁere&ﬁwiﬁ&e_wagefraasgi ABgbe dgused, rTRgeRr ocgss may be
undertaken 1n a clean roomenvironment wth mnimal air particles.

Pr ef er abl yi,1 ltuse nartdoes rdsy di and osetd her ei deifs nitdent akkertlien himiean-room
envi ronment. of C.ass 1Q0 such that there is I ess than 100 particles of size
0.5 nicrofd i%rl?et HEYFSomMC Thi s may ensure that minimal generation of dust

occurs such thatjd.her f ishahscoat ed cmonpwaent d@xkiraint sof kow parétéese count.
The clean room may include a nunber of cleaning, dipping, curing and drying
stations sd&Flosgd tee§ling frames can be transported fromone station to

another in a C'ss}%n- 0QI envd & te U GrdRYs SN theh PS PLEESS41 Ne and
time invol ved. e novenent fromone station to another may be automated
with mninelg dirare momEatisinvolvenews sndas coluadsc®ft Hhapiee bh

contam a1, L3360 Bl 9. raptigs. T, accomenL g, Sian g
t hedi scl osed enbedittivd tphSpdSede URUPrsheodighawewdiown in Fig.
2 to be occupied by a hard disk housing.
Fig. 3a shows an expanded view of one jig of width W
containing the hard disk.housing. The origin.(x =0, y =
0, z = 0) is set at the centre of the housing. Fig. 3b
shows the jig of Fig. 3a in which the housing is tilted

in the x-direction such that the axes x and x’ is

subtended by a first angle (0) relative to the vertical

plane (y) and tilted in the z-direction such that the

axes z and z’ is subtended by a second angle (¢) relative

to the vertical plane (y) .

Detailed Description of Drawings

Fig. 1 shows a flow chart diagram of the process
diéclosed herein. The proceés (100) comprises a plurality
of cleaning (110, 122) and drying steps (112, 118, 120,
124, 126) before or after the dip coating step (114).
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 aqueous
cleaning step (122) followed by a further oven drying
step (124) and a final vacuum drying step (126).
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that the draw ngs are designed for purposes of illustration only, and not
as a definition of the limts of the invention. Fig. 1 shows a flow chart
di agram ovothw/pprivéess di scl osed herein. Fig. 2 is a sciremsG2e1odn@Ege am
showi ng a non-oriented jig frame conprising mrows and n colums of the
jigs in which a plurality of hard disk housings can be contained. For
illustrative purposes, only one jig is shown in Fig. 2 to be occupied by a

hard di sk housiThg ﬂllrg?t w@@@a@m%xﬁmeﬁlb@bv@@ﬁpmﬁe%@h%fSWWh w
cont ai nin rd_di k h S

set at thg)ff:gntarrbg%f %ﬁe hgﬁgkgg %ﬁ%aq_)g%g ovvs t-fhaqrd a/l%‘%o‘&"’ugl%%g. n whi ch
t he housi ratics hlIﬂeddungtheonvéybectwhmcﬁucﬁuthaérthEramsSexSanﬂha s
subt ended by a first angle ( | ative to the vertical n and
tilted inbav q%ﬁﬁléﬁFQS Q%é% T 1 He By 7T %%dhirg %ggﬁ%? %ﬁ%ﬁ by a
second an@ldm 1Eé§ﬂﬁﬁé‘6b$§bﬁ$ﬁ%§eéf'SabagéaﬁgdﬂQ et b eg Desgription

of Drawings Fig shows a flow chart di agram of t he process di scl osed
her ei n. Tldelsmddeasr@ (2109) Ot:bﬁpr coayeatploned! iaonnsctelrennt e ¢namt s 122) and

drying SLaRs (1ided 185,120,424 2010 belore apBLben LI, dip galing step

(114) . Par 6°CUTI'Ag s ep conprtses a spin-
drying stamr©ﬁ@%,aﬂohnawadobycama@nmmgksﬁé@ shepe(h2@he Mossigyeaning is
t hen achi eved by an aqueous cl eani ng step &122) foll owed by a further oven
dryi ng are cleaned with detergent solution, which removes any
grease or oil that may be present thereon. The cleaning
step takes place 1in a 316-litre .electro-polished
stainless steel tank with a 4-sided weir overflow design.
The heater capacity 1is 6kW and circulation of the

cleaning solution occurs at 30 1/min. Temperature in the

tank ranges from 45°C to 60°C. Ultrasonic rating is set
at 40 kHz and 500W. Level control is achieved via float
switches which act as protective level alarms. The pre-
cleaning step (110) is designed for 2.5” and 3.5” top
plates, 2.5” base plates and disk clamps. Following the
washing step, the hard disk housings are then rinsed to
remove remaining residue. The ultrasonic rinsing step

takes place in the same tank wherein the temperature is

now maintained at around 50°C, before the hard disk
housings move on to a subsequent drying step (112).

In drying step (112), an oven is used as the dryer.
The oven drying station consists of a high pressure
scanner with 0.5 pum filter and a pre-dry facility
operating at 6 bar and 170 CFM. Drying takes place in a
stainless steel oven . The heater capacity is 6 kW and
blower capacity is 800 CFM. Slow velocity high air flow

is achieved in drying step (112). The temperature in the
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step (124) and a final vacuumdrying step (126) .The first pre-cleaning
step (110) conprises the step of |oading of a basket containing the hard

di sk houswogsioontiéa | oadi ng conveyor which further tramrefSGotheolbasket to
an auto transfer station. The hard di sk housi ng conprises the conponents of
a base plate, a top plate, a disk clanp and ot her conventional connecting
conponents. The basket containing the housings conponents then goes through
an ul trasowien washimgirsteehadherei MQ%e wbesengs E@re tkeaeesdtwireh det er gent

sol uti on, whi.ch _renoves, an rease or _oil _that _may be present thereon. The
cl eani ng Qﬂ@&%s ,“tﬂr&cteog‘?f?aa%‘%g?ﬁ?%ié?gct 8- ﬁélit%iosh?e]d’.‘_ naﬁ_n‘F%%E st eel
tank with 3 A+Hdalh Weldn tovarfd 0w idesigen s thest £Fm GRpaet 4 ¥nd Sti®KW and
circulation of the cleaning solution occurs at 30 1/mn. Tenperature in the

tank rangésmpenatase t FrE0Cval tisagoia walth ngndslateed ey 489 qebART 500W
Level contrghds Aenigygy uiy CJ}'f.g)%lg:%dAtcé‘Pfaf"m Bng‘ﬁé“ ac;ank%rsgtéf&f%g | evel

al arns. The precleaning step esigned for
pl ates, 2xv8'a base phades and dindketel apish Rl tewt ngitrhe lwashinmdy step, the

hard di sk housings are then rinsed to renove repmaini ng residue. The
ul t r asoni CUtiLESisnG ts e A& Hisde i MRS tHnI@ werbf At akton

t enper at ugg Ji,e NOW mai ntai ned at around 50C, before the hard di sk housings
nove on to a subsequent drying step (112). In drying step (112), an oven is
used as the dryére TiEpvercapbiing stsdtdron conlsilst s Wiieh hi ghoblessure

scanner wiith 0.5 .mm.filter a pre-dry facility.ope [ . bar and
170 CEM 5@ﬁga§%%§2%¥[ﬁ€%% ?glg) coﬁ%ﬁﬁse éié818£ Eﬁ% %%fg g&&%
in a curable coating bath, removing the -

housings
components from the bath to form a curable coating on the
surface of the components, wherein the orientation of the
coated housings is such that the coating drips from a
single point and allows excess coating material to drip
from the coated components. The <coating material
contained in the tanks is a.solgel composition comprising
tetra ethyl ortho silicate or tetra ethoxy silane, an
acid or alkali, a solvent and water, a resin for matrix
.building and additives for hardening and stabilizing the
coating bath. The solvent may be any alcohol, preferably
isopropyl alcohol. The additives may be =zinc particles
for hardening purposes and polyvinylpyrrolidone for
stabilization. However, the coating disclosed in the
disclosed embodiment is an anti-static coating and any
anti-static coatings known in the art could be utilised.
The housings may be placed in a plurality of Jjigs
secured in a jig frame. The entire jig frame is then
lowered into the coating bath wherein the components are
completely immersed. The hard disk housings can be

femoved from the jig framé and mounted onto jig frame
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stainl ess steel oven . The heater capacity is 6 kWand bl ower capacity is
800 CFM Sl ow velocity high air flowis achieved in drying step (112) . The
t emrper at Wwe 20/o®even i s mai ntai ned at 900C wher ei n t hecrscpenadawe i s
digitally nonitored and controlled. An auto sliding door and thernal
controller wwth oven heat alarm maintains the tenperature. The oven is al so
well insulated by a doublewalled 2" thick insulating material. Drying takes
pl ace vi abafldrenitdteh ciring| etepwhiléh) di Teensdier fdfovwlend B9 rfvameets at

t he base which i.s cqnnected to circulation blower., The dip_c ing step
(114) whi o' fscl)‘ﬁhowars msaenqnueerntlisalﬁlgl]; om ?Lr&%e(go%cr}i}\é%%a%iglglengjﬂghgg{%ard di sk
housi ngs ifilxauny abt eoneatioad ibat st ateiyi wgll haocomparenirs Eoatatbe bath
to forma curable coating on the surface of the conponents, wherein the

orientati 6% FReSEoaPéd Hotisi HYFSIE ¥ch K47t The LO0afVRGIdr FHSSFr om a
singl e poidf,and 0N, excass-SoRt kngNREEr bak tR-AdH fromiheacoat ed

conponents. The coating material contained in thé tanks is a sol gel
conposi ti cieconpatshag stcetnce eahgl coetthassi themieabs mwitirch ethokyisil ane,
an acid or_.al kali,, a solvent anc{f ter rkesi n fﬁr pat ri x buiJ%}glii ng and
addi t i ves FEF KK Feni Sy ARt St abi 9T AN (HEHatt H hat b The of(\e/%nt may
be any al gekglentiraf erzd-y itsapr ayd ctatcabl i stk agheh 1 h Vess maytbe1zi nc
particles for hardeni ng purposes and pol yvi nyl pyrrolidone for

st abi | | zafbiedks Hewelerd theidns i HE1di s%Y%%%ﬁOWn dq7e At -scPddedBRBBi nent

s an anticshal | £-L03hde Y 2o A red Al CORMT BERKIRMAL Mbhe art
functional tank for jig cleaning with IPA spray is also
present. Safety features like fume exhaust connections
are included. An auto sliding door is installed to
prevent solvent evaporation. The coating station tank,
filter and piping system are all modular with-removablé
features such that the use can easily remove and replace
with another set of tank, filter and piping system as and
when required. All electrical and air input connections
are also easily removable. The replacement and removal
process takes no more than 5 minutes to ensure minimum
downtime to the machine. The modular coating system is
attached on wheels for transportation with an air seal
top cover to prevent evaporation of solution.

The curing step (116) comprises a spin- or blow-
drying step (118), followed by an oven drying step (120)
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 the hard disk housings are
cleaned and rinsed under the same pre-cleaning conditions

as in (110). The hard disk housings then go through a
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The housings may be placed in a plurality of jigs secured in a jig frane.
The entire jig frame is then |owered into the coating bath wherein the
conponentwoan®/wavpl et el y i nmrersed. The hard di sk housi rg3/SGaeiomeowenoved
fromthe jig frame and nounted onto jig franmebefore the curing step (116)
Transfer of the jig frames in such a manner is fully automated such that
the jig and fixture of one coatlng4stat|on i not cone in contact with

t hose of fihd rsuRERueAtYstSHtGRon(t bvblinﬁiec,rrd's@e cBATENGPRGISHOTS rebr eak
features ghg Al eseit (§9o| sodle £t Neglongssodkee Al AR Nache cal s

whi ch contain flammable sol vents. CoatTng takes pface in t hree sequenti al
316- | i tredalyecty othel ilsdwesisgsi n{leXs) stieel at arksuwm t lpverd- slTHed e r

flow design. Al three tanks ar, bl i nt d. A
2l 11 onaf BT SRS oY Pl KT8, Lot § SHAGAHT g o FRV A SV 18 81 so

present. aafaet yid eay usgsohike unid exdiausidceBnasctiens ahe ipieigided. An
auto sliding door is installed to prevent sol vent evaporation. The coating

station t&oknteEd ter AAYTPIgAITRE Sy sPEmtice aren nvdthart O hineddvabl e
features ?.%ff}}at:}é@it 61458 ea‘fhéylé prve gad trh%ol%‘lce‘%ﬁl? tltg[@}po{ger set

of tank, ter an pi pi ng system as an when require ectrical and
air input toamnechi ors @ff ausdnegasthy wewnwabing fhecespl aGerentvamd

renoval proce s takes no nore than 5 mnﬁtes to _ensyre mn owntinme to
the machi A&FERFE (SR ES Toa | hyCLyRt 8Rftits @ kocﬁ“%fe ¥ ¥ornd

transport gldgen W%EQe%n ahpeseal thep gayar 8Qs9reﬂ6ﬁélﬁ?§p0éﬁélOﬂh@ﬁ
solution. The curing step (116) conpri ses a spin- owdr yi ng
unloaded on the unloading conveyor.

The coating formed after the curing step (116) is an
anti-static, anti-dust, anti-corrcosive and substantially
uniform coating which is resistant to wear and friction.
Multiple coatings may be applied by repeating the process
(100) until the desired thickness is achieved.
Specifically, a second coating may be applied by dipping
the coated component in the curing coating bath, removing
the components from the bath to form a second coating,
wherein the orientation of the coated components is such
that the coating drips from a Single point and allows the
excess coating material to drip in the same manner as the
first coating application. A third coating may be applied
onto the second coating in the same manner.

The coating process (114) may further comprise the
step of blowing a jet of 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

of holes. During the coating process, the coating
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step (118), followed by an oven drying step (120) wherein the drying
conditions in (118) are the sane as the oven dry step (112). Drying takes
pl ace i n woxbwirm®ss steel 304 oven. This is foll owed byca/Ssestiob@Eani ng
(122) step wherein the hard di sk housings are cl eaned and rinsed under the
sanme pre-cleaning conditions as in (110) . The hard di sk housings then go

t hrough athird oven dry step (12§%drnder the sanme conditions of (112) and
(120) . THetErdal Fedcdeymsttdyn RFeLYRIC Ut S ey 2 MEREhgs©(126) in
a vacuum ~~hhel 0 it enance vacuum punp i s capable of drawi ng down
to 8 nbarq¥ﬁgﬁﬁlsgg§h£%ﬁ%%§er no | oad condition. The punp is nounted on
four corners offhchecoveingi shepO0WIht einaledadfutard dbyualtez ilngnpshe The

| anps have the flexibility to turn on,or off during.the vacuymn r ocess.
The oven %ﬁFF%é?lﬁgn%ﬂu§éég§ vatudm $8a1 HATCan®3u 5ﬁﬁ¥ﬁclglggbng oor .

After (12Qhidhhedigrd slsskn huad NG af ecdnemhsind pafegs o dhe, und padi ng
conveyor. The coating fornmed after the curing step (116) is an anti-static,

anti - dust ;- &t (Wor r osi2Pmdigd sub3Pami i(a) ) y iumi Toreh c5hei g nghi €hsks
' stant frict L] . .
resistan hto%s“i’% S %q’l %—%8§$ﬁﬁ?%l{}@& Haggggfg LNAS oﬁ%.r?gog%:%c?gegy

repeati ng the process ( the thickness is I eved.

Speci fical(llyd)a seeond clat ishgpwry e Jppl i edkdme di ppi nghtiledr,coafed
conponent ,i.n the cyring coating bath, renoving e conmponents. framthe bath
to form a%ﬁ%‘&ﬁ&%&éﬁ% FIRATE e PHRe BiS éiﬁgatf%@%?f Jt?eoccco‘i‘;ﬁje onents

i's such thatdt b8 sKOadrd iy | @D 0).0MFe HAH Fhd0| 360 ANk aldQeed hei gxcess

coating material to drip in the sane manner as the
a securing means in the form of a hook and a plurality of
non-horizontal support bars; a top hook (not shown) and a
bottom support bar (not shown) which is configured to
secure and support each of the component at two
respective parts: a top part and a bottom part within the
jig (20l1la). The remaining jigs (201b, 202a, .. 20(m) (n))
may contain the hard disk housings in a similar manner.
The entire holder is immersed in the solution of the
coating material where it remains fully immersed and
motionless to allow for the coating material to apply
itself to the hard disk housings. The holder is then
withdrawn from the coating solution.

The orientation of the holder is tilted such that
any excess coating on the coated components accumulates
at a single point from which the excess coating may be
removed so as to achieve a uniform coating and to prevent
coagulation of the coating material in crevices. A
schematic of the non-orientated-jig containing only one
hard disk housing is illustrated in Fig. 3a. Fig. 3a
shows an expanded view of the jig (20la) of width W

containing the hard disk housing (300). The origin (x =
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first coating application. A third coating nmay be applied onto the second
coating in the sane manner. The coating process (114) may further conprise
the step wb2bloomi3vg a jet of gas towards part of the coaCesGhanodoaiosk

housi ngs so as to renove unwanted coated materials covering tiny holes or
features. This pertains particularly to the disk clanp which contains a
plurality of holes. During the coating process, the coatingmaterial nmay
form thi nOfi I%rs= oQer 2t e ol €8 8RE Rar dé1e teerbARetf the HA%L. AT coating

step (114hols;gxecultdh DYl afbpgshbe NAres desk Nausiags 40 aqd g lrame as

shown in Fig. whi ch conprises mrows and n colums of jigs Ola, 201b,
201 (n)iirectiod® (@g shown. in2@igm) 3n)sych nthht chhehexes dk dasd

housi ngs can be contained during the dip coating process (114) . Fig. 2

shows a j¥§ framsubtepsiech, byora i FLGSEr NI pdgpos@l,atbh\rsy &Re Fhy (201a)

| s occupi gd by nar %}l%'c%k ﬂﬂ”%rﬁ‘@ ét?gogx%!hﬁ P%‘ds'zng i(s30£)bﬂérhc§ee§% dvia a

securing nmeans 1n e formof a hook and a plurality of non-hori zont al

support barssedA®PPaRgek (@9t sdoyvandoa thal t parsupRLr bilkade (@f, shown)
which is configured to secure and support each of the conponent at two

respect i vexgasss coattioy paterdnd shms endaacuiulites et j3 gimoie). The

remai ni ng_j .. 201b, 2a, .. 0 (Ix . C ai:n t . di sk
housi ngs n_lg%sixrzri%_rtﬁ%nﬁ%?? :Fk}llé% eéﬁw!ern(e togod{er‘ri%/;fsgﬁg ;1 e(kiﬁl%&_{ ﬂlegsol ution
of the coalichg PRLeri aheWnebfpbheheBRi Aayf Ubky tiMeegedpand @ptisngess to
allow for the coating naterlaF to apply itself to the hard di sk housings.

The hol der(¢) sithbh@Baneously. ThHe angles (0) and (¢) may range from

1° to 90? relative to the vertical plane (y). By
supporting the Jjig in a tilted orientation, the
components are oriented at two angles that are not in
alignment with the vertical plane (y), the excess coating
material can from a singular point (ie at the bottom-most
point “X” (ref Fig. 3b) of the component 201la). The
advantage of this is that the coating material leaves the
component 20la at a single point so that it creates a
uniform coating as the excess coating drips from a
central point and 1is directed to a container whereby the
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
other surface properties of wear résistance, corrosion
resistance, electrostatic resistance and conductivity.
Multiple coatings may be used to achieve the desire
thickness. The coated material is RoHS (Restriction on
Hazardous Substances) compatible. The thickness of the
uniform coating is from about 1.0 pm to 10 uym.. The

thickness of the coated material on the top plate is from
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wi thdrawn fromthe coating solution. The orientation of the holder is
tilted such that any excess coating on the coated conponents accunul ates at
a si ngl e woi2nto/foradm whi ch t he excess coating nay be renpCeE®G20A80100
achieve a uniformcoating and to prevent coagul ation of the coating
material in crevices. A schematic of the non-orientated jig containing only
one hard disk housing is illustrated in Fig. 3a. Fig. 3a shows an expanded

view of tREOMtg Q-20Tan &P wi-dt iy 88At dihd nghiwen®e dodi SehotRaFred (300) .
The origi &ﬁ%rl 1 ch Eh% base te(? S S f*!ﬁdﬁr?g.fcfel Pfud he hard di sk

housi ng. ent Rousi ng 1°s t il in the x- rectlons as shown in
Fig. 3b such thEttubabmﬁg><mﬁwiXComp51sabteade@amylalhsrsuHahglEs(q)

relative to the vertic pl ace (y) d the axes z_and z i s suptended by a
Second angPELLRR iy U8 POLPRSSYE | REPCRS GERS (FPe, HousbTontthg

materi al %Ir%s%@l awbegginat Pl BILE RGidHe 6o thbe i Jhex
orientation of the jig frane is such that the conponents nay be tilted by

(q? and (hP@Sﬁ@Qf@ne@m@?vcthhEYan§ﬂés anylaﬁdlcf)cﬁﬁﬁuﬁéngé fbeR 1l to 90
8 d
relative rl% “@ur\l/ecrntt'&? 1 aB%m(-Qn re LJ.BIETOC\% tgeg'l%lhlg?[ [g'rc?céé%te

orientation, onents are ofiented anéﬁ at are not in
al i gnnent wot)h 'ftb&e%elptlla@@ ipl anel@gnrodmeraxicessnaroaté hgcmseri@d can
froma singular point (ie at the bottomnost point "X' (ref Fig. 3b) of the
conponent wRergjin theredvantaye rfre htbans li0Ratpateiebasi Af ridtZza il | eaves

t he conponent 20l1a _at a single 0|nt so that it creates unlforn1coat|ng
as the ex@eésPE%aﬁnifW%%ﬁi??r%ﬁlé e coating may detined

readings and measurements taken by the Liquid Particle
Counter (LPC). The hard disk housing is dipped into
deionized water with wultrasonic agitation and washed
several times until the particle value is obtained. The
coating of the process disclosed herein have been
analysed using LPC and registers a reading of about 100
to about 3000 particles/cm2 for particle sizes < 0.3 pm.
Under Hard Particle Analysis (HPA), a reading of 1
particle/cm? is obtained. No organic residue in the
coating 1is 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

efficiency during cleaning.

Applications
It should be appreciated that the process disclosed
herein is a simple yet efficient coating process that

combines all coating, cleaning, passivating, drying and
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central point and is directed to a contai ner whereby the coating materi al
can be reused. This step nay be repeated to achieve the desired thickness
of the combediomtmsi al . The properties of the coatings achisezed/ obeod he
process disclosed herein are adjusted to inprove the other surface
properties of wear resistance, corrosion resistance, electrostatic

resi stance and conductivity. Miltiple coatings may be used to achieve the
desire t hPORtesd eaTi@ L GaeRd Mbttdyinalthe FMS (e Feet | Y bFPMaRRAF dous

Subst ance%)focé%m%t i-Fﬁli?f}iﬁlE e thiLkn 1fm it e i form coating is from about
mm . e

1.0 mto i ckness of the coated naterial on the top plate is
fromabout 0.1 maviamthg@ounland t hhe hi goesssof tdisscbaded materesh on t he

base plate is from1.0 mmto 10 mm . The coati may conprjise nanoparticles
and is apﬁluibé&af”(?rlatjlﬂjé’ purgEEE Gt pr dtETt | n%”t"ﬁ%‘?ﬁj%si r%‘ls)oﬁjg‘?n c2?$osi on.
The coati RGrRY A3 difdiRase thgchasd diush housingis eenduptdyitye The

coating is conductive with 10~5 Chmcmto 10~-8 Ohmcmresistivity. The
entire prbegss disjo)haukiggpl ace puspepfednr §oo @niand@miamn off dhes 100

wherein there s n 0 rti.cl.es i > 0. ; anl i ness
of the coggigngé%%ygge%qeﬁrtn%g&valt gugga |h;ag}:s %}?1 %éla &Pg%edgtkgg%% r(grj{ugby t he
Li qui d Pamtrec ltd 1@aintarcditdiG)g . tdhehbabdidnsk thousiofg titrse dj jppedEvarh o

dei oni zed water w t'h ul trasoni wa%%i tation and, washed sever al CLEHTES unti |

the parti 81°& Sy UERT LY H hed. VB i MP DI e pPoSeSPHEH oRRd herein
have been tanalpised s g, LPkeand AaHS fd Sefid Pading19bwalouo 190150 about

3000 particles/cm 2 for particle sizes < 0.3 mm.

according to the orientation of the 3jig so that any
‘excess coating material can be accumulated and removed at
an edge of the housing, thereby achieving uniformity of
the coated material across the hard disk housing. Even
more advantageously, the removal of residual coating from
a designated corner of the housing ensures that no
coagulation of the coating material occurs. Even more
édvantageously, the excess coating material can be
recycled for further use, thus redﬁcing material cost.

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
enables control of the thickness profile and hence the
quality of the coat.

Advantageously, the process disclosed herein
produces <coated hard disk housings with increased
reliability against data losses since the coatings are
ultra-clean with low particle count. The coatings of the

housings disclosed herein are also adjusted to improve
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Under Hard Particle Analysis (HPA) , a reading of 1 particle/cm2is
obtained. No organic residue in the coating is detected. The process as

di scl osedwbepw/n7®abst anti al | y decreases the nunber of Prescpamotovebes and
limts the size of the free particles that contam nate the hard di sk
housing. In addition, the process disclosed herein provides for the renoval
of particles with higher efficiency during cleaning. Applications It should
be apprecit®Ced ?HAETt he YWiis&ss BIrSEPE§e8Sheref n &2 siFpFeSy@RCeffi ci ent

coating pldsess thal cadbiiendd,! CoaLLRgosELEaR NOroRPASELKAL Ndand!YiNg

andpost-cleaning steps wthin the sane cleanroom environnment so as
el i m nat e congsis tdorittani atreoradvathtageageolus) ythe heopt bresappll sed osed herein

substantially inproveg.the thickness profile_ by npri.si ng _enhapced
features_§ﬁfh éggﬁyjiélFE thH§Hﬁ%§Pmﬁ%PEﬁ%?sho%gﬁng§9ﬁé§%ﬂwp hd8d, the
orientati @rebstilm | i anean haceentesl | edhsuchhbhainghe suspesdedchousi ngs
are tilted according to the orientation of the jig. Even nore

advant age G@HIMC LilveR 1-he BVGIs| MPF ar @ SHPAIRWI DAY 4 hete | tBElFiRlCthe
coat’ ng MeLkdng SAJOVELLL LoILA D; ACEARNG IR N QL SMALAOR £ Lhe 19
so that any excess codating nmaterial can be accunul ated and renoved at an
edge of t Babsaasitigllityherebyvashiwnargasi pertnityesf dmd goabed nemeri al

Fesi dual | 8% PRY TG TG tE SO e b PR Es ¢hat no
coagul ation of MR coatvad JRLRIII3), 0GHY S.mdMEM IO Cature of the
loading, washing, rinsing, coating and drying stations
each housing different chemicals, allows easy maintenance
and greater flexibility in increasing or decreasing the
number of process tanks. The integration of the different
stations not only reduces process time typically wasted
on inter-station hard disk housing transfer, it also
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
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
contamination. |
Advantageously, the proximity of the modules
eliminates cross contamination since the housing to be
coated remains within the enclosed system until all the
process steps are completed. Mbre advantageously, the
qonfinement of the cleaning, passivating, drying and

post-cleaning modules within a cleanroom ' environment
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advant ageously, the excess coating nmaterial can be recycled for further
use, thus reducing material cost. Advantageously, the process discl osed
her ei n f wohero/®mvances the uniformty of the coating bycrseeiorngownwant ed
coated material covering holes on the disk clanp by passing an air stream
t hrough the hol es. Mre advant ageously, the presence of such enhanced
features enables control of the thickness profile and hence the quality of
the coat. mAdvamZ@gewsq yena kgt 63k RASEl ket HeF by braaates 2Bdt ed hard

di sk housidigs, wi m&m@hg el t @rgéénéﬁs&'%&'?ééegam f:‘et he

coatings are uItrac ean wmth | ow partl e count. e coatings o
housi ngs «hosxritoseahmercmanlatg abso adjeustfadntoddqum@.t heEmrtnermsuef ace
propert| es of vvear sJ1 i stance, r osi on, resi, s%ance el ect ost

Do et e e L1 ¢ DEoRBr B8y At hoBaiBr enafks et noE bieed on

the hard @ﬁ@l@%y&%@rﬁéﬁi&é&%m nei 1 ase Qﬁaﬁé@smﬁeandhaﬁcaeases
the housing' s electrical conductivity. Even nore advantageously, the

mul tiple @IY%@T\W@:W&SJ&%@%MﬁWQ% §radciedss descri bed herein
substantial ly rgjrq;gl ﬁl.é d p@ﬂél ches.3#Rd.greass d ttetga hgggtglgﬁ t hat
uri ar -

may be generate |dr oCess. re advant ageously, the no
nat ur e of pireedszadiaes Nmshungllzenanygtoxaa:t |sr¢gvaw¢a:lrmm séqtipas each

noust 19, ALLLSISDL chert sele. aLlgpe sasy Lt ehance a0 AR el e e
I ntegration s@fl dhey dbfdesent gskat ints- ék@éo&m&arr eduges gUPCensssioR
typlcallycxﬁs;%glutlon issues that plague conventional coating
processes. Even more advantageously, the disclosed
process is an environmentally compliant process system.
It will be apparent that various other modifications
and adaptations of the invention will' be apparenf to the
person skilled in the -art after reading the foregoing
disclosure without departing from the spirit and scope of
the invention and it is 1intended that all such

modifications and adaptations come within the scope of

the appended claims.
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on inter-station hard di sk housing transfer, it also mnimzes the tine
required for each nodule to achi eve opti mumreaction conditions. Mre
advant agewo2biy,/10t3ve use of jig franes hol ding a plurali PgTEG20I0g8010NCT eases
t he throughput of the process as many hard di sk housi ngs can be coated

si mul t aneousl y. Advant ageously, greater productivity can be achieved with a
much shorter process line. Even nore_advantageously, transfer of the jig
frames can occur seam essly across fb8&R&s to avoid cross contanination .
Advant ageously, the proximty of the nodules elimnates cross contan nation
since the housing to be coated remains within the encl osed systemuntil all
t he proceds st @pprarcessomuretedht iMy e advaihtdigdousdys indecampdneretent of

t he cl eaning, passivating, drying and post-cleaning nodules within a

cl eanr oom envi It SRR rlj?eré}eatsitdﬂ’sbfo%arti cles during transfer

and from the suhourdigpd ryrbi gAt, hepce eisdr i Rgrow faski clgogoimy and
quality of the filmcoating. Even nore advantageously, production and

mai nt enance cost of comPamsnftised rsyestamattlstlaesdd neesth miand be nuch | ower
than a system g% “r%h'%g/.i?lfg dléﬁeereg%,noégggﬁfg& f'ﬁgkﬁa”ts%%fuséé’raﬁ &

di scl osed autonmated coating process S not utilrze any toxic solvents
that require additi enalingsteattantdi figrmMar ecuarhvialy ageatishy, drhetitk scl osed
process does not encounter toxic gas eni ssion or gol | ution |ssues that

pl ague conventional SE8afCy pPocessBS. EVERPHBFREAdvantagesti y, “hfe
di scl osed process igr3Rn@RvibennEat alHey €88PLEANYorMPRESSs SYSt efich

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.

2. A process as claimed in claim 1, wherein a plane of
said components are disposed in a vertical plane (y)

such that the components are oriented in at least

one of a first angle (0) and a second angle (¢)

relative to the vertical plane (y).

3. A process as claimed in claim 2, wherein the
components are oriented in the first angle (0) and

the second angle (¢) simultaneously.

4. A process as claimed in claim 2, wherein the

removing step (b) comprises orienting the components

in the first angle (0) followed by the second angle
(¢) .
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It will be apparent that various other nodifications and adaptations of the
invention will be apparent to the person skilled in the art after reading

t he foregwOngludios®bosure wi t hout departing fromthe spi PC/Seadiogoape of the
invention and it is intended that all such nodifications and adaptations
come w thin the scope of the appended clains.dains 1 . A process for
coating a hard disk housing conponent, the process conprising the steps of:
(a) dippirg ond @WQﬂﬂﬁ§k@ﬁdcéﬁémeﬁouéin@nﬁoﬁﬁ@néﬁisClﬁl@Schabie4coat|ng

bat h; and (b) Vi.ng the onent s f om sai d_.curabl e coat bath to
D 3 5£224)

forma curabl e "06HSY 3h dffedurPate O FALIcdnigoitent’d ﬁheﬁﬁln e
orientation of %Qhr&p%ﬁlqjgo oqﬁy S¢S ﬁ%ph that the coating drips froma
si ngl e point of tTe con%onen to allows excess coating to drip therefrom
and forma substantially uniformcoating thereon. 2 . A process as clai nmed

in clain11 , Wherein a glane of said conponents are_di sposed in_a vertical
pl ane (y) %such?® HRFCEHRES cAfportAtBedr dordeht 886 noht theaRrerrIbrda first

angle (q) and %l%gggpdcﬁﬁmﬁgigfﬁgrgﬂéﬂéﬁgbtdki:he vertical plane (y) . 3 . A
process as clainmed in claim2 , wherein the conponents are oriented in t he
first angle (q)Candcumengeééwﬁl%mnﬁqymﬁw coiahgd mvamegionts4 . A process as
claimed in claim2 , wherein the

7. A process as claimed in claim 6, wherein the curing
step (c) comprises forming an anti-static coating

upon curing.

8. A process as claimed in any one of the preceding
claims, comprising the step of:

(d) applying a jet of gas towards part of the

coated components to at least partly remove

coating therefrom.

9. A process as claimed in any one of the preceding
claims, comprising the step of:

(e) cleaning the components before said dipping

step (a) to thereby remove any foreign

particles thereon.

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

(f) drying the coated components after said curing

step (c) to substantially remove solvent in

said curable composition.
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removing step (b) conprises orienting the conponents in the first angle (Qq)
foll owed by the second angle f5 . A process as clainmed in any one of clains
2 to 4 , wbherw/107®6 | east one of said first angle (q) amrdTsecandoangl e (f)
is not zero. 6 . A process as clained in any one of the preceding clains,
conprising the step of: (c) curing the unifornmly coated conponents. 7 . A
process as claimed in claim6 , wherein the curing step (c) conprises

fornmi ng arflanti® spagfeseoats ngl apdadcdmi ngliy 8oneA ¢f oddss meeeddimed in any

one of the pre i.ng. cl gj rd e step of: (d) applying a jet of
FR R U O MR

gas towards part t'he to at least partly renove coating
therefrom 9 . prmﬁﬁﬂ:m Ca aiptertall tanyodnaadld t bemporerts ngncl ai s,

conprising the step of cleanln t he conponents before sald dlpplng
step (a) to thereby? H@m{}‘é) W%?e In°pRAPLE| &€ DfdmebiPREd AlBFdcess as

clainmed in any one %falde%u&fa%Q%d'd&tCi'r? Waeeonprising the step of: (f)
drying the coated conponents after said curing step (c) to substantially

renove solvent in said curable conposition.1l. A process as claimed in any

one of thqbregeding. Ll i 1, SOTRCLLSING LB R £P, Olnebhn TN N §
plurality of said conmponen s on -
frame comprises means for securing said components

to said frame.

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.

14. A process as claimed in claim 13, comprising the
step of:
(h) removing the components from said jig frame

before said curing step (c).

15. The ©process as claimed in «claim 11, further
comprising the step of:
(1) mounting the cured components onto a second jig

frame.

le. 'The process as claimed in any one of the preceding

claims, wherein the thickness of the uniform coating

is 1.0 pm to 10.0 mum.
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jig frane that is capable of being dipped into said curable coating bath.
12. A process as clained in claim1l, wherein said jig frame conprises
means forweeowriomyesai d conponents to said frane. 13. Arpmsceem/oasioe! ai med
inclaim1l2 or claim113, wherein the orientation of the jig franme is
adj usted while said plurality of conponents are secured thereto. 14. A
process as clainmed in claim13, conprising the step of: (h) renoving the
conponent§7froﬁhﬁmﬁ¥?¢%ﬁ$raﬁecﬁéﬂ@ﬁé sdl darYIr PRY §¢éﬁﬂ#%)Prqule%e
process as clal r ris e (d{-¥
mounting the cureg'cdnpon S on{‘g tCIZB%’ecog’n—p : &EHdSQEl % Rfﬁé H#Lcess as
clained in anyomm&mﬁ-&h@ip?amwﬂmg tésistlvmhgreln t he thickness of the
uniformcoating is 1.0 mmto 10.0 mm.17. The process as clainmed in any one
of the preceding clains, wherein the coating is conductive with ICI5 Chm cm
to 10~8 Cﬁ@*cmﬂﬁg;§¥éé%§§ a§8cl$H%eBrQQ?$§nﬁsoﬁéabEeQHé1é%@b@@fn@f the
precedi ng clai ns, wherein the cleaning, dipping and curing steps are
undertaken in @l§umgbe vheasioontkavigleaning, tdppihg peodessunsngl ai med

in any one of GlalftE 2,10 18, Mher gl the {1 7St a0ghgyLe) L5l gsseqhan 90 O
env1ronment.
19. The process as claimed in any one of claims 2 to 18,

wherein the first angle (8) 1is 1less than 90°

relative to said vertical plane (y).

20. The process as claimed in claim 19, wherein the

first angle (0) is less than 45° relative to said

vertical plane (y).

21. The process as claimed in claim 20, wherein the
first angle (0) is‘disposed in said vertical plane

(y) -

22. The process as claimed in any one of claims 2 to 21,

wherein the second angle (¢) 1is less than 90°
relative to a horizontal plane (x) that is normal to

said vertical plane (y).

23. The process as claimed in claim 22, wherein the
second angle (¢) is less than 45° relative to said

horizontal plane.
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relative to said vertical plane (y) . 20. The process as clainmed in claim
19, wherein the first angle (qgq) is less than 45 relative to said verti cal

pl ane (y)wo 2810/10T3%¢ process as clainmed in claim20, wheperrsGeow/ohomwet angl e
(q) is disposed in said vertical plane (y) . 22. The process as clainmed in
any one of clainms 2 to 21, wherein the second angle (f) is |less than 90
relative to a horizontal plane (x) that is normal to said vertical plane
(y) . 23. 2fhe Pih6ceBEOESSE| @A freFliaimachi 22X lawer &% t HBeZeéandtngl e (f)

is less than 45 relative to d.hori zont 24 he roce
clained in cla®m*2 \ﬂﬂﬁ%ﬁn%$ et8ed§iE éhﬁ@ ?ﬁg lﬁgég f ot Zlative

to said horizomnbali Rnane. A%neA process for.coating a hard disk hou5|ng
conmponent, the process conprising the step of: (a) dipping one or nore hard
di sk housi ng conponents in a curable coating bath; (b) removing the

conponent $qf r oA D %e%‘érﬁ%' ° Cco%attll a&aﬁ»dz g ﬁ%o&é’ﬂé‘gcér@f fup @bl e

coating on'the s ace o e conp ent rocess” as alned in claim
25, wherein theh&r@&msss dmdﬂrﬁsaktm the astmpaajf ¥ 00m envi ronrrent 27. A

process as C|aIWEd in claim25, wherein the curin step &c) rises
fornming an anti? %ta@ﬂEP&BQtlnane or more har s Housing

components in a curable coatlng bath;

(b) removing the components from said curable
coating Bath; and |

{(c) curing the curable coating on the surface of

the components.

26. A process as claimed in «claim 25, wherein the

process is undertaken in a clean room environment.

27. A process as claimed in claim 25, wherein the curing
step (c) comprises forming an anti-static coating

upon curing.

28. A process as claimed in any one of claims 25 to 26,
comprising the step of:

(d) applying a jet of gas towards part of the

coated components to at leést partly remove

coating therefrom.

29. A process as claimed in any one of claims 25 to 28,
comprising the step of:

(e) cleaning the components before said dipping

step (a) to thereby remove any foreign

particles thereon.
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upon curing. 28. A process as clainmed in any one of clainms 25 to 26,
conprising the step of: (d) applying a jet of gas towards part of the

coat ed cowpananiz3dso at | east partly renove coating thePefl/SGrv10280104
process as clainmed in any one of clains 25 to 28, conprising the step of:
(e) cleaning the conponents before said dipping step (a) to thereby renove
any foreign particles thereon.30. A process as clainmed in any one of clains
25 to 29, donpA Suarate a3 eplaimedf Indppyngnehe fc sdtdddnc ohiporeni 8, af t er
said curing st . L st ially. renmove solvent in said curable
conposition. 3I. %%fgbéggggé%%%%?ﬁ%% in any one of clains 25 to 30,
conprising the @@)ep dfying)thi®uadatgdacphpbakhty effteal aiodponentg on a
jig frame that is capable of being dig@ﬁg into said curable coating bat h.
32. A process as cl &R i(f)cl BPmIP T %af@av§ f PRAECBEmptises

means for securing sajid coRENeNt SR s {rame. 33. A process as clained
in claim3l or claim32, wherein the orientation of the jig franme is

adjusted while said plurality of conponents are secured thereto. 34. A
process a%lqlawﬂ%%gééééi%é“é?afﬁe&'?ﬁnggg’one of claims 25 to 30,
comprising the step of:
(g) mounting a plurality of said components on a
jig frame that is capable of being dipped into

said curable coating bath.

32. A process as claimed in claim 31, wherein said jig
frame comprises means for securing said 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 secured

thereto.

34. A process as claimed in c¢laim 31 or claim 32,
comprising the step of:
(h) removing the components from said Jjig frame

before said curing step (c).

35. The process as claimed in claim 15, further
comprising the step of:
(i) mounting the cured components onto a second jig

frame.
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conprising the step of: (h) renoving the conponents fromsaid jig frane
before said curing step (c¢c) . 35. The process as clainmed in claiml5,
further cwoppioiomyet he step of: (i) nmounting the cured ecmscaerntgoiont o a
second jig frane .36. The process as clained in any one of clains 25 to 35,
wherein the thickness of the uniformcoating is 1.0 nmto 10.0 nm. 37. The
process as clained in any one of clains 25 to 36, wherein the coating is
conduct i v8owi t FNE0 Br¢ee@sn 86 0 a8 M £ ey stisyi ¢, claims 25 to

35, wherein the thickness of the uniform coating is

1.0 pm to 10.0 um.
37. The process as claimed in any one of claims 25 to

36, wherein the coating is conductive with 107> Ohm-

cm to 107® Ohm-cm resistivity.

36



