Cl eani ng Prockess and Apparatus Field of the Invention 5 The present
invention relates to a cleaning systemand nethod for cleaning substrates,
including but not limted to disc-shaped substrates of vamm,mmmwmﬂl j al s,
- such as to glass, alumniumand silicon. Background of th Wm 0 The
conput'er, electronics and entertai nnment 'i ndustries use—many- di.stwoshaped
-substrates for the manufacture of electronic circuits. These substrates
typically conprise siliconGlearing PedecessiandhApparatuss, gl ass, ceranic and
conposite materials. For convenience, the materials referred to in this
specification will 15di scuss alum niumor glass. This is not to be
construed, FiaP4R¥2he IMeritidrh M tation on the application of the invention.

The substrates undergo nunmerous processes in nmanufacturing, including
repeated application and renoval of conductive, non-conductive and

sem - 2Qconduct i v terials of nagneti optical and magnet p-optical
maer i s T8 Asenpall PR 8 chisoiith et ShobBYind i CBhnghed,
et ched andsghstaines irﬁmﬁﬁ?dbm- nd$ frfited I Ndiddsifapesd rsibBtrafRs @f w;n?ilngnes
towards mniaturisation, the |evel of cleanliness required during the
manuf act ur Mageras prusbasstoglass luminivd andseilieersr eases. I n particul ar,
conplicated nulti-layer circuits require extrenely clean substrates to be

fabricated on. OGtherw se, defects will arise thereby |eading to a decreased

yield, an Backgeaatd pf titeiivemtion e and an inferior product quality. 30A
probl em ari ses whilst the discs are in the cleaning tank. In this
situati®n, the

The computer, electronics and entertainment industries use many disc-shaped
substrates for the manufacture of electronic circuits. These substrates typically
comprise silicon wafers, aluminium, plastics, glass, ceramic and composite
materials. For convenience, the materials referred to in this specification will
15 discuss aluminium or glass. This is not to be construed, however, as a limitation

on the application of the invention.

The substrates undergo numerous processes in manufacturing, including
repeated application and removal of conductive, non-conductive and semi-

20 conductive materials of magnetic, optical and magneto-optical materials.

During manufacturing, the substrates must be buffed, polished, etched and
cleaned repeatedly. As the trend in substrate design inclines towards
miniaturisation, the level of cleanliness required during the manufacturing
25 process of substrates also increases. In particular, complicated multi-layer
circuits require extremely clean substrates to be fabricated on. Otherwise,
defects will arise thereby leading to a decreased yield, an increased production

time and an inferior product quality.

30 A problem arises whilst the discs are in the cleaning tank. In this situation, the
discs are held by supports often at two points from beneath with the discs

subjected to high frequency waves. In recent times, the use of mega sonic
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di scs are held by supports often at two points from beneath with the discs
subj ected to high frequency waves. In recent tines, the use of nega sonic
1111111211212112121111111E11111111 *@G00002* 2 waves has becone nore conmon,
-i.e. acoustic waves having a frequency typically greater than 700 kHz.
These nega sonic waves are transmtted from the base of a tank in which
-cleaning fluid has i mersed the discs with the acoustic waves causing

cavi t ati onwbaueblras bacemeecthare cammes, p&r tacoustic fwavess hdivigsa fraquéncy

1 om tho. MRS Seer 15T TO0HE] Thene Fiedk S0uc Viaves ais Ve HAGLICEN 0

waves enangiee bhs@BftAaRRSA Which "BedRl. uiddd Mersdéd'qhé WEKY WithPgiz whi ch
the discs are nounted create a shadow on the disc and so preventing the

waves act i Agouslienwpwes icensingf caviatiodibibbles, intaaded do, remave partictes1fosoni c

waves re e es. ves had onger. _wave | enath and the
pr\(;bl e ofdggé‘ érﬁﬁg%r}%ggﬁﬁeg@ H}e@fg%% r%gggpgt ?%th% taa%qq'%ﬁvacygst ultra
soni ¢ wavethed fIMEved Foft B tarsk f5tthe Ondlit '8tagé lih MBe (P16ca$d MEwvelr hthedi SC.
The nore comon use of nega soni ¢ waves havi ngﬁa shorter wave |lengths are

| ess pr oneMegadsami¢ yavesremanatenEeer hiecbase of fhe iirrim ivevitahly sthgpnpert
15" shadow Uﬁant ﬁ“lcﬁ' fe® di s”%ﬁ? rHBQﬁ'EbE?EFe t6 étéﬂa{dofmyrc{rpqﬁe Pgigl! %ﬁﬂ W h the
fcularly of the W thin ank;, 135 the a

process par I'scs the cl'eaning esi on

of the cl epréventifg thel waveshestidguppnasontibay ofisaid @ioydd the @ast, ehdmakra Di scs
need to be washed after each coat i”i)? gr ocess 20 and again at the final
stage Hti oPORIG WaKEs WRISIRAIS COMMPTIY HBR® thesk Wavesd1adaga lqnger v 8oty ocess
usually in ' ' j i ' a
{2k of t nand e phOBBIFbnthe Shadont tas IR et e dBRdetcn bR 2
| ead to adhlr soniofwaves aralind the suppadissasd soedidiinightnyg the skeadowtam the and
mar ks from,non Lmiformdro%ng of the solvent. 25 .

_ disc. € more common use of mega sonic waves having a shorter wave

lengths are less prone to diffraction and therefore, the problem of the supports

15  “shadowing” the discs is more-prominent.

A still further problem with the process particulalrly of the discs within the
cleaning tank, is the adhesion of the cleaning fluid to the discs as they are
removed from the tank. Discs need to be washed after each coating process
20 and again at the final stage prior to full assembly into a hard disk drive. As the
washing process usually involves immersing the discs, together with the
supports into a tank of the cleaning fluid, subsequent removal of the discs from
the tank lead to adhesion of the fluid to the discs, leading to solvent stains and
marks from non uniform drying of the solvent.
25
In a further stage of the process, discs are dried in an oven before being
transferred to an unloading station. The rate of drying of the discs by the oven is

dependent on a number of factors, such as, but not limited to:

30 i) The temperature of the air in the oven;
if) The rate and means of circulation of air in the oven;

iii) Radiation effects of the oven;



In a further stage of the process, discs are dried in an oven before being
transferred to an unloading station. The rate of drying of the discs by the
oven i s dependent on a nunber of factors, such as, but not limted to:

- 30i ) The ténperature of the air in the oven; ii) The rate and neans of
circulation of air in the oven; iii) Radi ation effects of the oven; 3 1ivVv)
-Any additional energy sources applied, and; v) Air pressure within the
oven. Maki g adjAmytadditional @nehgy mrmetscadwedténd! ally affect the rate of
dryi ng woul d 5never.t hel ess |nvoIve capital cost, and so whil st speeding the
drying rate iV 2“%H¥§§PEV”E@BfU?°V§ﬂbh cost may not justify the end
benefit. I n each case it would be preferable if a different arrangenent
of the various stages of the process so as to avoid at | east one of the

i dent i f i edMpkinigl adisstoferitdttbethproven tr bensiicitly affett the ratevefndryttrtg Wwould first

aspect t he i entlo rovi de t hod, f or leanln t|cIe hel d by 15
support t AV elﬁ\h r%\f'el §PH€)alt ﬁ(g%st% S8 W, B?)tl FPH '89 odBMING At/ 1 o
sai d artlcéearﬁﬂﬁtcawoe@émr sh@h%bbﬂﬂta?%ét Jaéﬂfy@rl.@eﬁa%eﬁeﬁport such that an
area on the article previously mask by t support I's exposed to said

acousti c wave. _
In each case it would be preferable if a different arrangement of the various

stages of the process so as to avoid at least one of the identified problems of
10  the prior art.

Summary of the Invention

In a first aspect, the invention provides a method for cleaning an article held by
15 support, the method comprising the steps of applying an acoustic wave to said
article and support; rotating said article and support such that an area on the

-article previously masked by the support is exposed to said acoustic wave.

Accordingly by rotating, and so, shifting the position of the articles, the shadow

20 caused by the supports shifts also and, therefore, permits selective exposure of
the previously shadowed portions of the discs, allowing complete cleaning due
to exposure to the mega sonic waves.

in a preferred embodiment, the articles may be discs, substrates, wafers or

25 other objects having a flat smooth profile.

In a preferred embodiment, the support may comprise racks for engaging
- several articles at one time. In a more preferred embodiment, the means of
engagement may be through gravity, and further through the articles placed on
30 lugs projecting outwards. Alternatively, the engagement may be through

vacuum or mechanical engagement, with the invention applying to those forms



Accordingly by rotating, and so, shifting the position of the articles, the
shadow 20 caused by the supports shifts also and, therefore, permts
sel ective exposure of the previously shadowed portions of the discs,
-allowi ng conpl ete cl eaning due to exposyre to the nega sonic waves. In
a prefeerred enbodinent, the articles nmay be discs, substrates, wafers or
- 250t her objects having a flat snooth profile. In a preferred enbodi ment,
t he suppor®f fragagempni & SURPREST ihat dnvelye ng) poskare od] said tsuppest ta fame a i ne.
In a nore Iy i means of engagenent nmay be through
gravity, aﬂﬁﬁﬁﬁﬂ9§%h§gﬁﬁgﬁgﬁqbﬁé&@ﬁ?icIes pl aced on 30 | ugs projecting
outwards. Alternatively, the engagenent nay be through vacuum or nechani cal
engagenent, with the invention applg%pgfto those forms 4 of engagenent or

[

supports t Reaferaplythes retation tasna sen Eaialien outside Hherdiscs h s 6ase, a

porti orr of riigcl Br b h o] I t f I on
it si o ¢ HStagerE a B, SofieBea by, o TulICIRESN 87 Infl 86 Syl o bt
rotation oAlt¢imatidelythamiiscsuppy ibesrotdfeidesiaitiitéedwn chatettistich asthrdegh teat ed
about its own center such as through the supports acting as rollers so as
to rotate SYRPAUISREING IhioHers g0 pgdR rotate ?%E@G%W'tﬁ'ﬁb@tﬁt?"{(he i nvention
provi des a cleaning systemfor cleaning an 10 article conprising a support
upon which the article is | ocated an acoustic wave generator for directing
an acoust i n amsscoatcaspext, pthehinvention eovides tehcleanihgssygiemt forrdeaning dre;
sai d sypport. arranged to selectively Boha,[he art_Pqut. ? c?n re of ratation, and
conseq ent?@lcﬁog%rpgnglgpcﬁ SVPPQIt wpon“which the article is located an acoustic wave

generator for directing an acoustic wave along a path coincident with said

support and article; said support arranged to selectively rotate about a centre of

rotation, and consequently rotate said article.

15 In a third aspect, the invention provides a method for removing an article from a
| cleaning system, comprising the steps of providing the articie engaged by a
éupport and immersed in a tank of cleaning fluid; moving the tank downwards
relative to the article so as to move the article from a completely immersed
position'to a position where at .least a portion of the article is no longer

20 immersed; removing the article from the tank.

In a fourth aspect of the present invention provides a cleaning system for
cleaning an article comprising a tank containing cleaning liquid; .a support for
engaging the article within the cleaning liquid; wherein said tank is selectively
25 movable relative to said support in a direction for removing said article from said

cleaning liquid.

In a fifth aspect, the invention provides a method of drying an article comprising
the steps of placing said article in an oven; dehumidifying a flow of hot air then;

30 directing said hot air flow to said oven.



15In a third aspect, the invention provides a nethod for renoving an
article froma cleaning system conprising the steps of providing the
article engaged by a support and inmersed in a tank of cleaning fluid;
-moving the tank downwards relative to the article so as to nove the article
froma conpletely inmersed position to a position where at |east a portion
-of the article is no |onger 20i mersed; renoving the article fromthe tank.
In a fourtﬁaetofﬁeaffe@mgtﬂl‘ﬂe Pvingeol an aviisie suchpas ai dies, withinesmoven sgstbem f or
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'said article fromsaid cleani ng liquid aspect, the invention

provi des aH@wener aafurthe;.fagtoann@!ude%|r@duejﬁ9rth@|mgnrdm lBttbpsQV@ﬂ itgedfciByg sai d

ticl r 30dire sai d
ot ai 1 180G ing B0HRLF bt i ah8rEn illpriick bt inig B BHER, PReie
such as a ﬁr@ﬁemma_&bmﬂat@ﬂ_wmdgdﬂ@ rdtes aadmssisiriyentader t aki ng nodi fi cat i on
to the oven including addi ng additional energy sources, increasing air

circulation and increasing pressure, for instance. However, a further

factor i ncq‘rPﬁgﬁefeﬁ‘éHCérﬂgo&lﬁgeﬁf“fH flirfhr r@d%é@hﬂmw G mﬁfﬁ‘l i §¥ %7336' ng

the flow o t air intot oven, prior oentrylntot e oV

probl ens abeaddet ¢oltive tverdr yi ng rates can be circunvented. In a preferred
enbodi rent, to further reduce humdity, a dehumdifier may al so be added to
t he ov ' '

Brief description of the drawings

It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangements of the invention.
15 Other arrangements of the invention are possible, and consequently the
particularity of the accompanying drawings is not to be understood as

superseding the generality of the preceding description of the invention.

Figures 1A to 1E show elevation views of the support and discs according to
20 one embodiment of the present invention; and

Figure 2 shows a sequential elevation view of the cleaning tank according to a

further embodiment of the present invention.
25 Detailed Description of the Preferred Embodiment

Figure 1A shows a detailed view of a support 1305 which is used to engage an -
article, such as a disc (not shown) whilst in a cleaning tank. The cleaning tank
is typically filled with a cleaning fluid such as warm de-ionized water or diluted

30 isopropyl alcohol.



10 Brief description of the drawings It will be convenient to further
descri be the present invention with respect to the acconpanyi ng draw ngs
that illustrate possible arrangenents of the invention. 15 O her
-arrangenents of the invention are possible, and consequently the
particularity of the acconpanying draw figs is not to be understood as
-superséding the generality of the precedi ng description of the invention.
Fi gures 1ATypically theotankl willdtavena genesatof of heoastippwatesiindtid base adeestsli ng to
20 one enbgdi nent "Ff t he 15% ent ntio ure 2 shows g se uentlal
eani
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Figure 1A ovvs a detailed view of a sup i's used to engage
an articl efrosuthe disca. diraditipnally slixasopiovhiaves haveabe:éreasedlgattafrbqué’m@

| eani k 1Ly filled with fl h
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have a genﬁraai P00 QHza%Vétdtérté@Y@%ean{é"md?ésc%rﬁmgheb,b( dhaPaGERAR b tHePver
the discs into the tank for cleaning and the acoustic wave gener at or

gener at es Us& &f mada-sopicyaweas liy tbal/Ehawnoin Figurend.e Begausel ek the bight he
discs. Tr aﬂb&hé’ﬁw |§ﬁeU|vH\i§ng,l,éih¥Va¥F‘eS éh%\‘?erbSRH ggeqhgt d‘?fréctlo uemﬁ%rns

- experienced for ultrasonic cleaning as shown in Figure 1B are less pronounced.

10 The result being that the shadow affect 1325 being of a reduced size for
ultrasonic waves as seen in Figure 1B are now replaced by much larger shadow
areas 1315 for mega-sonic wave cleaning. These shadows are caused by the
onset of the acoustic waves contacting the support 1305 which acts as a shield
downstream from said support. Thus, whilst some level of shadow 1325 was

15 known in the traditional ultrasonic .cleaning, this problem is enhanced and
accordingly is more serious with mega sonic cleaning due to the increase in the
size of the shadow 1315.

Figures 1C to 1E demonstrate the solution according to an embodiment of the
20  present invention. In traditional cleaning tanks, the discs are supported by
supports having lugs or projections which contact the disc at two points in the
lower sector of the disc. Figure 1C shows an arrangement similar to the
traditional arrangement whereby the disc 1350 is supported by the support
whereby the support may be a pair of lugs 1305 mounted to a larger rack
25 holding several such discs. The discs are lowered into a cleaning tank 1355
and so immersed within the cleaning fluid. As the acoustic waves contact the
lugs 1305, a shadow 1345 downstream from the lugs 1305 results in a portion
of the disc that remains uncleaned. The solution according to this embodiment
of the present invention, is to rotate the disc 1350 about a center of rotation
30 1340 during the cleaning process. Whilst the shadow effect cannot be removed
by shifting the position of the disc 1350, the shadows caused by the lugs 1305

shift to a different portion of the disc, leaving the formerly “shadowed” area of



5 around 200 kHz with nore recently nega-sonic waves, wth a frequency
greater than 700 kHz, have started to becone nore common. A characteristic
of the use of nega-sonic waves is that shown in Figure 1A Because of the
-high frequency, the wave |l engths are shorter and so, the diffraction
patterns experienced for ultrasonic cledning as shown in Figure 1B are |ess
-pronounced. 10 The result being that the shadow affect 1325 being of a

reduced sithe disc exposeddoi thevasmstie swaeen and tﬁhswang.li:léﬁr%dm\#sf eanh %ﬂégd by
much | arger shad are 315 for a- soni ¢ wave cl eani ng. These shadows
are caused8fp fmwwgeﬁof%h? H’éscaééggﬂ?%s' Bsroiaipd a 136G @bost the Raint: of 305
whi ch acts ; hg! LI &s&m ' '
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t hi s probl previctiseshadow dtoatie acousti mgvesi anddthes safféating ant éfficiega ssahi ¢

I [ d he | . h ' f th had 15, Fi 1C t
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supports having lugS or projections which contact the sc at two points in
t he | ower ecerpositt dirrctionst370-agd thug creatingsa durther shrapgave zongi 18715%but 0 t he

tradition re e . di s LS. suppart ed t.he support
whor byt S8 SBEPFETRN LTS e bREISIC e atasTiE et 6 e thE R 2
hol di ng several such discs. The discs are |lowered into a cleaning tank 1355
and so imersed within the cleaning fluid. As the acoustic waves contact

the | ufs 1808 numbssad @xcillstionsalinet disesrand dhe time takgs dueivg thissasgilation a

portion of [ ' : ot ] ' -l this
Erbodi ment iF A Stk 16 SR hEkaRR el iRk fark f bR |
center of toothet skilled3pefsdhOhalmionatresideneartinmg irpthee bath is\ieiguired tih@rdéadow
effect cannot be renoved by shiftin he position of the disc 1350, the
shadows ca %“Bl?tqﬁﬁé?%%'b%xyl%@ﬁsé’fn'g? E‘?Meg’e&f‘f%%ﬁﬁomﬁ'ﬂ‘ﬁﬁp‘ﬁf t he disc,

| eaving the formerly "shadowed" area of 7 the disc exposed to the acoustic

waves and thus bei ng cleaned. As can be seen in Figure 1D, the disc 1350
has bekn rohus cotatiosofdheudise ivanpanaid thé problemsoassdbiateduwith tthatshadoew

shadon ar ooy BeCabF e FERTAL ARG, B 6,055 S alaNed Soddonr (e

di sc. To easdbraing teothel itares betHe WebRing priResSTndoRNfed bfRalteFr BRFdtine

~associ ated with the cleaning process, the support can swing in
experimentation to determine the ideal point of rotation for any particuiar
situation. For instance, the invention also includes having the point of rotation

20  within the area of the disc and, for instance, at the center of the disc such that
the disc itself is rotated with the support staying stationary. This could be
achieved by having the lugs acting as rollers and so rotating the disc through
rotation of the lug/rollers in order to expose the shadowed areas to the acoustic
cleaning wave.

25
Figure 2 shows a cleaning tank 1405 in which an article to be cleaned, in this
case a disc 1410, is being immersed within the cleaning fluid and supported by
lugs 1415. Traditional means of removal of the article following the cleaning
process would involve lifting the article clear of the cleaning fiuid. This would,

30 however, result in a significant volume of the cleaning fluid adhering to the
article causing stains as the article dries and, further, marks forming from the

non uniform drying of the fluid remaining on the article. The solution according



the opposite direction 1370 and thus creating a further shadow zone 1375
but al so exposing both of the two previous shadow areas in order to effect
the clean. 10The nunber of oscillations of the discs and the tinme taken
~during thi's oscillation will vary according to the type of cleaning being
undert'aken and it will be clear to the $killed person how | ong a residence
-time ih the bath is required in order to conpletely clean any areas which
have been mjhjeapreSGmttimerﬂimdtnwolvbS é"hw?nbelt ef 'sthSOélnhéde afliminimizingtwe d t he

bl t t || ted that the
Pooat on opdpsmonG Hhe shid &5 16 Hb f?\aﬁxe Bt SH<R. RIIGY e FOPVENGAN | he
cl eani ng prRAKSS MBGartitle! iPenhid dH%thrdl 1498t i§“ﬁﬂé‘d‘@ﬁfdu Ntdih@ihé Qu
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such t t Pﬁ’@nmgs U'F’t@éﬁf ﬁ—g 3936@6%% ﬁgwg 8255 rgaa e distr y .
This coul dpép aiﬂ@de\rmb Blechraytdiie dtfractiowof ffe gl%té\‘svdIQHeeéfSﬂtﬁﬂ%ﬁfﬂw kit ati ng
t he disc throu rotation of the lug/rollers I'n order to expose the

shadowed atanist cﬁfpree terduta ﬂtavuﬂa% Hishframihe safacegel thexdise whicta wolulshni ng

tank 1405 t I b 1410, is
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Traditi onaana I@slsqfndmsaﬂynémt&@eavémﬁd};’e The Itank nYthdieloweaani Uil Heocess
woul d involve lifting the article clear of the cleaning fluid. This woul d,

30 howtVe rce?té%luP['f"i% 1424, ginthe disw is, learechthe surfare i e plqmmawl ng

to the art lgﬁ*ﬁ t; e

formng fr %EF% o%walgﬁ%%h%spﬁ??%gqggs I%%lkﬁf wdd Egﬁggm h?’%nﬁ{%e arti cl e.
The sol uti tm;eaedomthmgme Brlflce 114421 @ndsthetdisalifted clear ioffthevemparts uiidrsoof
steps ai ned ni,m I%asmn of the fluid to the article. In the
first step? Sz?ﬁlﬂ Fh?é NBYY P¥fhod, the article, in this case a
disc 1410, is lifted through rai sing the Iugs 1420 of the support until the
disc 1410 is proximate to the surface 1406 of the 5 cleaning fluid 1407.
Then t h® t AhR prablem essamieédwttmpasmmg hethedmis erthanded bydtberagnitial odiice The

el ectrostat] tracgtion. f the r,vol ume,of fluid thin the .t

t herefore, n[@‘r? 'S?oci-h?acw 'Fﬁecr?? a'rs Yrpenee i fhegwtage ?% o‘flgﬁnﬂﬂlﬂé’fﬁpv\oul d
not be posashhedist IEMﬂeGWﬁﬁeaehHm I tafk @i ohé tbhiudREstébs At isTsBBe t ank.
Thi s princi pIe is known as " t{inamc e-wetting". The tank is then | owered
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clear 20f tevel ofifipocrificd 4t thenadeweoningl tharertite céaring rtank tistead Qﬁrliﬂlm];
fluid. 15 ?bl e assom ated with existing nethods is enhanced by the
central or hﬁegc ?Pée BNt The orifice created a disturbance in the
surface of the cleaning fluid as the disc is lifted fromthe cleaning tank
in one continuous step. It is observed that a break |ine across the disc
where the & fmaﬂtbngrdblerh&fdiﬂhfgahe djthato’éthekmanihg isagfacg limsné lventinlious on
seeks to reduce t ne b i SC

movement ig the rglatlve spee& wﬁr]; whlcch Ehe solvent %Igwts ho?f the surface of
25 the disc. The surface area remaining on the cleaning fiuid still adhering to the
disc surface gets smalier and therefore, increases the rate of formation of micro
droplets of the cleaning fluid on the disc surface due to different rates of flow of
the cleaning fluid of the disc surface. By lowering the entire tank, a significant
volume if not all the adhering cleaning fluid, flows off the disc surface and so the

30 risk of micro droplets of the cieaning fluid forming is greatly reduced.



20 .level of the orifice and then lowering the entire cleaning tank instead
of lifting the disc fromthe solvent. A further problemof lifting the disc
out of the cleaning surface in one continuous novenent is the relative
-speed with which the solvent flows off the surface of 25 the disc. The
surface area remaining on the cleaning Pluid still adhering to the disc
-surfacé gets snmaller and therefore, increases the rate of formation of

m cr o dr opFettiserdstilli neorlesdoispgetiithe dirgingtpgrecess thes solvantkischeatéd sdids fer ent

rates of flow of the cleaning fl.uid of the di.sc surface. By.|loweri.ng the
oot re t anfeoresse; e e ARTEEatith of Sy mAN T SONARE PThS Sissan RGN
flows off {Hagef tREE bR SHINbIRtGs tai8ed® betivédn BhaT andrggetet s of the
cleaning fluid formng is greatly reduced. 9 Further still, in order to
speed the drying process the solvent is heated so as to increase the rate
of vapgiization of any remaining solvent on the disc. Typically the
tenperature of the solvent is raised to between 50C and 60C. 10 Clains 1.
A nmethod for cleaning an article held by support, the nethod conprising the
steps of: bapplying an acoustic wave to said article and support; rotating
said article and support such that an area on the article previously masked
by the support is exposed to said acoustic wave. 2. The nethod according
to claim1l wherein said acoustic wave is a



10uni directional nmega-sonic or ultrasonic wave. 3. The nethod according to
clains 1 or 2 wherein said support and article are immersed in a liquid. 15
4. The net hod according to any one of clains 1 to 3 wherein said support
-maintains’'the article in a vertical origntation with said acoustic wave

di rect'ed upwards towards said article. ¥ The net hod according to any one
-of clains 1 to 4 wherein said support 20includes |ugs contact a peripheral
edge of saClaimsiicle. 6. A cleaning systemfor cleaning an article
conprising a support upon which the article is |ocated an
acoustic wave generator for directing an acoustic wave along a path

25coi nci defit Wi Alinésthod foreIBaRINgaIaficld RERS; by support 3hél nfathe@ chniprisfigded to
sel ecti ve% rotate about a centre of rotation, and consequently rotate said

article. emtepePEani ng system according to claim6 wherein the support is

30arranged to pQsiit.i £ 0, i within a liquid,
sai d a(r:%ust e W%é%lg@gnrher{r %?%@i'%r&%\ﬁeg@dsﬁg atrg@?\‘gr:agfje p\?k;.ﬁ\ge t hrough said
liquid. 11 rotating said article and support such that an area on the article

previously masked by the support is exposed to said acoustic wave.

2. The method according to claim 1 wherein said acoustic wave is a

10  unidirectional mega-sonic or ultrasonic wave.

3. The method according to claims 1 or 2 wherein said support and article

are immersed in a liquid.

15 4. The method according to any one of claims 1 to 3 wherein said support
maintains the é'rticle in a vertical orientation with said acoustic wave directed

upwards towards said article.

5. The method according to any one of claims 1 to 4 wherein said support

20 includes lugs contact a peripheral edge of said article.

6. A cleaning system:for cleaning an article comprising
a support upon which the article is located
an acoustic wave generator for directing an acoustic wave along a path
25 coincident with said support and article;
said support arranged to selectively rotate about a centre of rotation, and

consequently rotate said article.

7. The cleaning system according to claim 6 wherein the support is
30 arranged to position the article so as to be immersed within a liquid, said

acoustic wave generator arranged to generate a wave through said liquid.



8. The cl eaning system according to claim6 or 7 wherein the degree of
rotation of said article and support is sufficient to allowthe entire
article to be exposed to said acoustic wave. 5 9. The cl eani ng system
-according'to any one of clains 6 to 8 erel n said acoustic wave generator
gener ates nega-sonic waves. 10. A neth d for renovi ng an article froma
-cl eani ng stem conprising the steps of: 10providing the article engaged
by a suppoé/t anfihe gleaningisystera acsardiog tolciaim Ggr ¥ iwhetein the degreeiofig t he

compl ot ol y Rkl LG KRichP shd By Babisda SuBict e PuSH e £l f 65701 e

article i sexpodedntoyaid BoGistiRAvavidr enoving the article fromt he tank. 11.
The net hod according to claim 10 wherein the portion is greater than 50% of

the article. 2012. The nmethod according to claim 10, wherein the article

or' i e i ono 1 HE SR PBIER EBRNR30 ABFi s e ap BomhgiTLsadey '
clainms 10 acousliciwavegendratdryginegated mega-tonichwavdsep of noving the _ta_nk,
the step of noving the support so as to 25nove the article to a position so

as to be conpletely i mersed, but contiguous with a surface of the cleaning

l'iquid. 10. A method for removing an article from a cleaning system, comprising the
steps of: |
10 providing the article engaged by a support and immersed in a tank of

cleaning fluid;

moving the tank downwards relative to the article so as to move the
article from a completely immersed position to a position where at ieast a
portion of the article is no longer immersed,;

15 removing the article from the tank.

11.  The method according to claim 10 wherein the portion is greater than
50% of the article.

20 12.  The method according to claim 10, wherein the article includes an orifice

and the portion that part of the article such that the orifice is no longer immersed.

13.  The method according to any one of claims 10 to 12 further including,
prior to the step of moving the tank, the step of moving the support so as to
25 move the article to a position so as to be completely immersed, but contiguous

with a surface of the cleaning liquid.

14.  The method according to any one of claims 10 to 13 wherein the step of
removing the article includes engaging the article with a second support,
30 external to the tank, and lifting said article clear.



14. The,met hod according to any one of clains 10 to 13 wherein the step of

renmoving the article includes engaging the article with a second support,

30external to the tank, and lifting said article clear. 12 15. The net hod

-according’'to claim 14 wherein the step of engaging the article includes the

step of inserting a projection into thelorifice of the article. 16. A

-cl eaning systemfor cleaning an article conprising 5a tank contai ni ng

cl eani ng | t9ui dTha nethpdaccomting tgalgimd 4twieerairt ihel stepidf kngaging tbkeani ng

l'i quid; . Wherein.said tank is. selectively able. relative.to said

support i nedicl PELEES 176 sfert Ese ol pieatBrint o the 8ifeg T qui o

1017. The cl eaning system according to claim 16 wherein support is novable

relative to said tank in a direction for renoving said article fromsaid

cl eani ng | 1Gui dA cleaning sestenetoficlepning asrartice compiging claim 16 or 17,

further.includin 15 n ort for engaging the article when at |east

a port i50n of sa?ga@? ??@S@?#SE%&'FLQ 'iqr"’(ﬁ'} the cleaning liquid. 19. The

cl eani ng syst enaatppodifdendagihgiie agick@itBinthe fedrfit@Nguigtpport includes a

projection arranged to insert wthin an orifice of sard article. :
wherein said tank is selectively movable relative to said support in a

direction for removing said article from said cleaning liquid.

10 17. The cleaning system according to claim 16 wherein support is movable
relative to said tank in a direction for removing said article from said cleaning

liquid.

18.  The cleaning system according to claim 16 or 17, further including a
15 second support for engaging the article when at least a portion of said article

projects from the cleaning liquid.

19.  The cleaning system according to claim 18 wherein the second support
includes a projection arranged to insert within an orifice of said article.
20
- 20.  The cleaning system according to claim 6 or 16, wherein the article is

any one or a combination of: discs, wafers and substrates.

21.  The cleaning system according to claim 6 or 16 wherein said support is

25 arranged to engage a plurality of said articles.

22. The method according to claim 1 or 10, wherein the article is any one or

a combination of: discs, wafers and substrates.

30 23. The cleaning system according to claim 1 or 10, wherein said support is

arranged to engage a plurality of said articles.



20 ,20.,The cl eaning systemaccording to claim6 or 16, wherein the article
is any one or a conbination of: discs, wafers and substrates. 21. The

cl eani ng. system according to claim6 or 16 wherein said support is

- 25arranged to engage a plurality of sai d articles. 22. The nethod
according to claim1 or 10, wherein the Brticle is any one or a conbination
-of . discs, wafers and substrates. 13 24. A nethod of drying an article
conpri si ng24he Atre@thodfof dryingiangarsialeccampiising the stapsofen; dehumi di fying a
flow of hot air Ithen r,ﬁ:i' nrﬂ said hot air flowto said oven. 25. The
met hod accor di nBaF@gcﬁaé? LR REPM el udi ng the step of dehum difying
air in the ovendghirfidifyhg # owicthoRbirdhegcting the flow of hot air to the

oven. o _ _
directing said hot air flow to said oven.

25. The method according to claim 24 further including the step of
dehumidifying air in the oven prior to the step of directing the flow of hot air to

the oven.

10



