; UVe3eKHL. 2v6MT18VWWWL 1 0 MAY 2002 -1Device for discharging two or nore
media with nmedia nozzles The invention relates to a device for di skchdAginp
t wo orﬂmmm“mmm ith media nozzles. 5 Such nedia nozzles are used, e.G,
intre aped objects such as sem conductor wafers (e. g.,
silicon waiexs). They can also be used in treating flat screens (flat panel
di splay) during their production. Speciatly shaped nozzles can 10 be

i nvol ved here, or sinply the open nouth of a duct. A nedia armis
under st oodeislea isahayaing warertharecnedba Webh weddar apghiles The
dint that |leads to the nedia nozzle can be either outside the nedia armor,
if the latter is, e.g., a 15 pipe, be guided inside it. The nedia that can
be di scharfe®l tRYBRERORh&ESAEHES T2 A 32 ¢hFe bEOTi irghargiey dvwe. @F  more
synt heti c m&esif wOtMiheAsa (Rozglesphot or Esi st), cleaning agents, etching
agents_or solvents, but 20 al so gases, such as e.&y., air or pure nitrogen.
Such media are used in the treatnent -of seniconductor wafers. The treatnent
fcan td)e, e.ﬁcl?]a Qs ng?zeneb: nglae ?mﬁ/e@r, céeqnj ng.n | f:rlg)aseﬁgarclsiyﬁﬁghapédgs
or drying., The vapor.of_an_al coho . .g., dsopropano cagn al so m xe
O R s e oo T g R e et
whi ch t he Tieely acannmsahsde ban asgfie iwi t tredeingt diledn sxrsefpi Udtl aaxi paneThe
nmedi a nozz e h ia d ' LLC r
path. The ToaaT e hesaE e B B O P Ba b L
or, i¥° a tkenbevehvedahese (nedi aMPLywihg) oPeR WBVEE BAcR drEtforth between
two reversible positions. The invention further relates to a unit for
treating one di sk35 shaped aobject in each case with _at |east two nedia and
with a car?iBfd ABTdIFhEGFIRIONTNAS 8B &SN Anlie HPebide can.

1 0 MAY 262 beht Swsadaibie .t weheeduat heigr dren@ppld etheonedabt fbzkhe can
other. The firsi, nedium can

a cleaning solution, . th cond a drying
gac. |5 US 2 0BEEATE RULET tRed Ara TRSE 1OHBeSI Ak Godrieetn it v En t fo
or nor® nedipe cape bguapedi edsida particular on a rotating sem conduct or
waf er .

The media that can be discharged through the media nozzles can
be ligquids, such as e.g., synthetic resin solutions (e.g.,
photoresist), cleaning agents, etching agents or solvents, but
20 also gases, such as e.g., air or pure nitrogen. Such media are
used in the treatment of semiconductor wafers. The treatment can
be, e.g., a coating, etching, and/or cleaning. If gases are
used, it is for drying. The vapor of an alcohol (e.g., isopropa-

nol) can also be mixed into the gas.

Let pivoting be understood as a rotation movement in which the
media arms make an angle with the rotation axis (pivot axis).
The media nozzle mounted on the end of the media arm thus
describes a circular path. The nozzle moves between a rest

30 position and a working position, or, in a turned-on status
(medium flowing), it moves back and forth between two reversible
positions.

The invention further relates to a unit for treating one disk-
35 shaped object in each case with at least two media and with a

carrier to hold the disk-shaped object, in which such a device
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In one of the units described in US 5,089, 305, a nedia armthat 10 has two
nozzles is noved by a l'inear notor. The drawback of this unit is tﬂ@NNWﬁﬁ?
one mediumis applied and a drop escapes fromthe nozzle of the ot
medi um during the application, the former undesirably wets the surface of

t he sem conductor wafer. This can lead, in the worst case, to destruction
of the wafer or of 15 the structures |ocaBed on it. In another of the units
described in US 5 089,305, this problemis solved b haV|n t he nedi a
nozzl es att8cHE®%o Sdpariare Wwedia Beke arehepmddie e pi Yoeegthesm
the rest pogktfonstnhedism 8an5éheruléaﬁaﬂg<ya1dﬂmendr%w%aeécehdtalaryahg
is that space and a separate drive nechani sm nust be nmade avail abl e for
each medi a98Pm The third unit of US 5,0S9, 305 provides for a single nedia
arm 25 that can take various nedia nozzles froma rest position (stand by
position) d b g e ately_from one anothe nto a wor

p05|t|§n ?ﬁ 5§B 36?n§%§§9§£e5 V%ElSHSthPF|ne§rSH% orgveFeBewﬁggewgécgn
articul at etiwar pr morsotetesesant he dpp&eedechampanﬂmﬂyﬁanﬁom.éorobhtspgce
and is vergeﬁ§egﬂah§gor3ga§g&ther for disruption-free operation, an
extrenely precise adjustnent of the unit is necessary to take the nedia
nozzl es out of the rest positions, which entails additional expense. Thus

the obj ect 19f ohBecknyvaBt 109 tkS 4k cRLBRASEnaygeyi 6§9t gt Cenméélgl §maﬁast
sever al nedla i n sequence from various nozzl es, 10

sol vesOt hePF obVe Mt Z R F pbF P it %Fe%%’é?aéﬁf‘%‘i?% aépfgenﬁimaw@e%eé BPéSan

expense fouanfrechanthat @hedr bvie keghn Q|QIYap§Dﬂé@qu$ﬁtéYde§ EB¥epkEOfrom
proposes I I1tS no devi.ce or charg

PR e b e TRnt Sf B o e R MRt RS bt SRS L Lo Rt
nedi a arm eadasianblyi wets s:jtepmﬁacaje:/ﬁ dend osersiapindmeolicr awafeso t Mhatis
the nedia agﬂsleaa p%f ‘Er I%&‘Et fE)aVs%fm QUALL L NG, S9E RAXT 54 £EEPBLAL

l'y
from one anot her. Ium (gas or |qU| cantie dlscharged ron1eac§
medi alhozzFee ﬁFﬁEéFHréﬁnﬂP§a§ﬁl ®&t é§ -t o each nedia nozzle so that it can
be assured that when the nedia nozzle is not operating (medi um not
flowng), it can be in_a rest position. ﬁnggP avi ng _one_suspensi on deyi ce
t

for each meBi a"QFRFETi PLi SNgstLs EREFTL B? vaf8Be3fpvebRiBpRFSPLFY
from one amsthelveaheysm$@9n§|thelmedxntﬁbzhnys 2@ thlehked he BEpGEaﬁEVﬁﬁﬁmh

(rotation pgpyenent) %eé% 'ﬁé %hr%r ggvg aPE-BEr L ”e??tﬁrg%%q eac t& S%ar m

rotation axis (plv axi’ eneral e
can halQe |wgrbmngdppvetumm:(rﬁh&n@ra@bqgk/nfeﬁh&ﬂnunmtanwamhegespacehend

i nvention 5ogpeafgtéod£b€e%éeﬁaﬁiém'n%u&t,@ase Meeua%eqec\@l@%e e%ﬁeﬁédean

stay in a rest position and nevertheless stay nounted, fixed medi a
armal l ocaf&®-to it in each case and thus the unit needs onIy alittle
space.

The third unit of US 5,089,305 provides for a single media arm

) 25 that can take various media nozzles from a rest position (stand-
by position) and bring them separately from one another into a
working position. The media arm can be moved by two linear

motors or be made as an articulated arm. In both cases, the

drive mechanism requires a lot of space and is very expensive.

30 Further, for disruption-free operation, an extremely precise
adjustment of the unit is necessary to take the media nozzles out

of the rest positions, which entails additional expense.

Thus the object of the invention is to propose a device that can
35 discharge several media in sequence from various nozzles, that



30 Since the nedia arns do not need to be renoved fromthe operating area
of the others after they are used, in one enbodi ment they are m)unt'gﬂ MAY 2002
rotate freely on a common axis so as to perform’the pivoting nmovenent

wi t hout getting in each other's way during the pivoting novenent. 35 "o~
, 1 0 MAY 2002 One enbodi nent provides for a drive unit for performng the
pi voti ng novenents that is subordinate j-@ntly to all the nedia arns and
for couplings to select the nedia arns) to be pivoted that are suitable for
connect i nggdlhearadia mrats)ent o bHelmigyeichd crll trveredrviare eimdailso ddhadmd e as

tordue of e Ay e ipdd ARSTAL AL EC-INS, ! SRORRL I veiBd gt I che

drive starts operatl ng, arm s moved conneet ed by a
coupl i ng to t he drive. Theoretlcally, two of, 10 e.g., four nedia arns

coul d be rRyad pressY}P ﬁ%ﬁ@f&?tﬁ%})ﬁ{lﬁ kﬁ:sdrr%o\é% YildenSL IR 2

notor, 1.e um not or c notor or an ectric notor
(e. g5 anﬁretppangiwcaﬁ)m% direchn Igﬁé'l%aﬁ“’@ccﬂ]fr wore drediessigpmediediar

by a gear noTiheléjé'i&@ WhiSEh beaahl Relifaehbesl eaiBackcanddf ot B verEn . arkhe
media armis otfd pet ween a rest goaltlon nd a working position or, in
at

a turned- &if (WP Ut FPERPRGTOR BeViCholel 88°HalRdAd 38t P Dethen
two rever st emermsa tair @S ca]ih@emfwm pavbangeveasn eaciesendn lea g emdfaxdiks t o
180. In one errch ment., L engegﬁa%arns are nounted on hubs that are on the
same shaft® pﬁ1 %:K/e coupci’l ngs l'é? tonnect the shaft 25 to one or nore

hubs 1t0o transmt the torque fromthe shaft to the hub. In the rest position

of the nedj aag B%n tﬁfagug?t rh%eﬁt eakre@éydﬁ}gcﬁgfgéﬁafércﬁme%ﬂsrﬁé 10t

rotated along wt r ot at es 1S connecte
the shaft TFEHE @ouphingdizharmt A RbBOFaEaHeSOWPRRD fMegid MIva Zhalise aﬁrhﬁt

nmounted onid tcds BEr é@%ﬁ@@dl R BRI the | Re@l @t HEEz2EDOEI MRIH .ogdiat ing
coupl i ngs consij st of a ls that is 35 npunted on the shaft and at Ieast
one hub keGWéil Hubt “Y]l } chtt hePRpPE b carr $Hg RS 1SR t he spring can

be maeed, by
By having one suspension device for each media arm, it is assured
that the latter can be moved separately from one another. The
suspension is to be done so that the pivot movement (rotation
movement) of the media arms can be performed around a common

20 rotation axis (pivot axis).

In this most general embodiment, each media arm can have its own
drive unit {(motor).

) 25 An essential advantage of the invention compared to the prior art
is that the unneeded media nozzles can stay in a rest position
and nevertheless stay mounted, fixed, on the media arm allocated

to it in each case and thus the unit needs only a little space.

30 Since the media arms do not need to be removed from the operating
area of the others after they are used, in one embodiment they
are mounted to rotate freely on a common axis so as to perform
the pivoting movement without getting in each other’s way during
the pivoting movement.

35



‘1 0 MAY 2002 -5 sliding the shaft in the axial direction, so that it can
engage in the hub keyway of the hub whose nedia armis to be movegl ) MAY 280 s
case, since the spring in each case can engage in the 5 keyway of only one
hub, only one hub is rotated by the shaft and thus only one nedia armis
driven. A change fromone nedia armto another can be perforned only in the
rest position, since otherwi se the springttannot engage in the hub keyway.
In the rest position, the spri moves by lifting or lowering, i.e., 10
sliding tH&NeharbodrBaFE] terewges ah@rt e 9pEVagUHls Eergages fiormimg the

desi red h%d@m@gf rﬁ’é‘&’erﬁ&ﬁ'@sC@H@t’:e§st£‘@oc§ifdi/1@a&@':foﬂi/tif'ecér@fi @nd he@id o

the nedia arm e drive unit here [ not. also.to be noved in the axial

15 direct its talﬂféjn e CHPLIRIS 5P a7 t s atd sy Parke e thkverede
so that, welt the sdm{tliamesw edriiRe cdire) teier eeauenartnmg dirilefBed@@Gfédtto
nove ongWthit. This ca nthe formof a
spl i n?d s%ca}?‘? &‘feorurgetr rat 3&1‘%&?’[@) tfjﬁggl S 8? Bﬁﬁe fe}ﬁetlbmat st | e SRhE T
hub (or huleditd timerespotbhing)médibeamni al |y novable. |f the splined
shaft hub is driven by the drive unit, then the torque is transmtted to

the splined shaft regardl ess of the axial gomtlon of the hub relative to
t he shaft.IRZhancetize etpsdisneperpsipgoposed immwmadia lemshsgf movednbhet i n

the axial di{ectioD By 8 RRASBLIL t'_d:?vtﬂ?@ abfl\trecanm%%e@%ﬁaw@beru@é of

positions corresponding _to thie nunber. of nedia arns. I'n contrast to the
erboditrent® i bt GRF aTSRAR SATFEy €S U Re HruFOYER W cfri\fcrreeqwe%ﬁr@zﬂa%eee%ly

| ocat ed, iHem@not her enbodi nent the drive unit drives a camand a coupling
is allocated to each nmedia armand the coupling can engage in the cam 35
The coupling can, if needed, connect the camto the nedia armthat is

nmount ed tmhr@tchi:ere limitthiiss ershediliyert motwe, ol . @0 eagbpresdude ME OO 2me ot he

medi a ar ms(,con her@)ed% SR HRRUS) Yo bhe (a0 ﬁed m&g%ﬁ@ lﬁg{@{ﬁ

par al | el to one ano? ey are pivoted si mJI fanébusl
enmbodifrentThe hériuem cana cstqup Neeat el parsl Iddrecs lyamy aby aad|9§taafnce Them

the axis ofy Gludthepdeshhe aE 85 aEECAL hagher éﬂdrﬂéﬁﬁﬁ h&e&h¥nt The strip
can performa rotating novenent around this axis. The coupling in this case

can be a pin that engages in a hole allocated to |t or a fork that

encl oses tTige fledid i fr@nibobhveieds betheetlr iave caft mtao@msp{d ng wankbeg

pneumati c or b,t erforrred b el ec Tomagnet s
n or, 1in a rne on status

(medium flowing), it is moved
20 back and forth between two reversible positions. The pivoting

range can enclose an angle of 10° to 180°.

In one embodiment, the media arms are mounted on hubs that are
on the same shaft. They have couplings that connect the shaft

b 25 to one or more hubs to transmit the torque from the shaft to the
hub.

In the rest position of the media arms, the hubs can rotate
freely on the shaft and thus are not rotated along with the shaft
30 when it rotates. If a hub is connected to the shaft by a
coupling, then the hub rotates with it and the media arm mounted

on it is correspondingly pivoted.

In another embodiment, the couplings consist of a spring that is
35 mounted on the shaft and at least one hub keyway per hub, in

which the spring can engage, and the spring can be moved, by



Aot her part of the invention is a unit with at |east one of the
above-nentioned devices for treating at |east one disk-shaped 15 o?ufmkymm
each case with a nedium and the unit has a carrier to hold the di sk-shaped
obj ect. Di sk-shaped objects can be, e.g., sem conductor wafers (e. g., nade
of silicon) . The nedia used for their treatnment can be 20 |iquids such as,
e.g., synthetic resin solutions (e. Phot or esi st), cl eani ng agents,
etchlng agents or solvents, but can also )ases such as air or pure

ni trogen. StHEigEr the i thelth the Aibadardizactgomnl $ £ e riterca @iy a

25 to the jBermuiin KMdARdPlSE e NG ol R Dfatde; inid) e haopul! et
openi ngs of the nedia nozZles are oriented essentially perpendicular to the

flat surface of the carrier that is facing the di sk-shaped object. 30
"Essenti aliry qeiresuk @pl airicbet@el %ptmxﬁrigncjdruc&@a S@a@e(:j r aageeabgg]{e- #4b. thﬂ-é'“ S
orientation is especig t ant en uid is di ed fr t he
nnedla%noz @AY Igﬁlﬁé%nngE%H1SH&YaPnFaQF% t3stire? t%@ Eh lﬁﬁg%d?ﬁﬁnt
provi des fugrust leerlynicne onegbiret & mn nigarse itvemak e tdieres rfivm (@, memlfteh atm

Lhe disk- shaped ohlectsond sBUAS ontylad MK 2002, Lokl ibividls.

applied to the sur ace of ject, it n one
enmbodi nentotheryerisst aﬁh@nsxamggof:ann@tcamagﬁ iie dgwennnl keYWQYI y par athel

to the pivQistaxiss of idhe E'ﬁé“s%&ln@: %wélet@ylﬁlfégﬁ«%%@s,lo%%%%va@ ages

of the invention cone out fromthe | ow ng descr ion of the enbodlnent
of tRE i neridiew $hewshiad tt ﬁléoalfJawtﬁggmﬁy gﬁrﬁ@ tlh%h%i%l%ﬁ dihge frgages in

oblique 1Gnd eyedfrad BIBOHEYRAY hndCedid NuWl ddechavantyenunith dhrege
medi a arns 10, 20, gQgDSO Figure 2 shows a | engthw se section (A-A'in

figure 3) SRS iagist Tﬁqﬁﬁ;§gﬁtlon (B-Bin figure 2) of a part of

the nmechanismof this enbodlnent 15 2 designates the di sk-shaped object on

whi ch the ygip, th Evér‘?ﬂf %hbl‘?efjés‘igarn%etd d1om Eer%OZrKr%\?eS%OEn %e”eéikfal

arns are %Pplled rrom1 ows the rotation novenen around
its &% s Zirapbiey.t frdery shentheftRbs @&titorrhsd $ozthiesrphphingl p@@tp@ﬁd:he

axis Z arqynd,eMischddie rpdip Hd @ ML n 20, Madia 1 ardBreld: 1012, Che

and 3 0 are nounted on hubs 11 , 21 and 31 essentially perpendlcular to,
but at a ABIENEOFFOH WA | BN EE B ound whi ch t hey can be pivot ed.
In other words, the nmedia arns are placed horizontally. Media arns 10 and

30 are in,) .25 rest pQqsition nd- by i t.i_on flgu |on
20s of m c;[)cﬂles e bﬁ §Pﬁ1ezoeié a%%n 1«P sﬁéldt%ll ngorm t?nesfgﬁe e%o

t he t2ree hadﬁ&nﬂahedis@aﬁaﬂaNMQt ie onenanbeﬂeto_EaﬁmleEdhéhaﬁyéEuhedma
arms 10, %@Q#rﬁe% 15 )P RS b S GxENE 1P AV be SsunRpld e Lafede

gui ded e|t er Irect ,
ft hub 1s drlven. by the drive unit, then the torque is
transmitted to the splined shaft regardless of the axial position

of the hub relative to the shaft.

Another embodiment is proposed in which the shaft is moved in the
axial direction by a pneumatic device that can assume a number
of positions corresponding to the number of media arms.

30 In contrast to the embodiment in which a shaft drives the hubs
on which the media arms are located, in another embodiment the
drive unit drives a cam and a coupling is allocated to each media

arm and the coupling can engage in the cam.

35 The coupling can, if needed, connect the cam to the media arm
that is mounted to rotate. In this embodiment, two or more of



pipe or in a duct that has been inserted into the pipe . The nedia arns are
bent downward by 90 on'their discharge sides by knees (17, 27, 37).; MAU80]
nozzles (15, 25, 35) point vertically downward. "The nedlunteX|t|ng t he
nozzles thus strikes the 35 surface of disk 2 to be treated

per pendi cul arly. 1 0 MAY 2002 8 To be able to guarantee for all three
media arns that the distance fromnozzl esc{15, 25, 35) to disk 2 is the
sanme, end parts 18, 28 or 38 of each nmedia arm- the vertical part between
knee and rd¥medianasmshaae alspdpemovashgtimsl taneoudlyyl yThenuosepaned 18
of |over nBgdia ik das-Shartt &l RN 888hRaY § £28n8) 4he pi-Hdl &g @it
inturn, is shorter than end part 38 of the upper onhe. So that the nedl a
arms do ndt®q4pefle one another during their 10 pivoting movenents, the
knees are at correspondi ng di stances frompivot axis Z, i.e., knee 17 of

t he | ower nedi a ar closer to axis.,Z and knee _ 37 of the u media arm
is_furt herIrétv&’;ﬁ‘/af?3 h‘ée%‘}(rs Rafifnd& 25 S&f 1Phe et Rigd eé'rrﬁo'15an
Si nce the atzzhestanee ﬁt:atnedthe &hes sameviplaAnehpempandi £uharate i vathei s
Z and at vebry agéstfgncel' h% %%(:lrs Z, the%e are UI ded altc_gLn ar c§er9£nt
concentric Cife repre%’ent y~arf ws” nedl @ af s
are pivot earOIZBinexSWXLS ne€bssaryprfongt he mbdsaCta@estqalrkebet ree N\Hﬂetlrh@t
the same poiddqde- ﬂwa%fé stmbegtedt hen; Tthe ?Oéz'f%%lé'lﬁ{atbeer?&lc&éé?@b
oriented. Thi s can be done by having knee 0 | ower medi a arm bent

| ess than FriR. g0, BHangiksse 37T6F t%@t@pelf fBtfa &r YRR el a%hasago k.
g., 100) (prdurstom®)or )bSpébibSrida By andcstomigMbish the nedia arns are
nounted are | ocated one above the other and have the sanme axis Z. Shaft 40,
whi ch can nove axially, is located in the hubs. The novenent is shown by
arrow C. Jthditeehydzsctarcef admd aimethtiora icoamonibowsthgat nbéastosng dF the

external | v ALt aGhen beprings (agt oWy e hols! 9.02s S (abLe- RgnLaos

SO as not la arns |1 n
15 object in each case with a medium, and the unit has a carrier to

hold the disk-shaped object.

Disk-shaped objects can be, e.g., semiconductor wafers (e.g.,
made of silicon). The media used for their treatment can be
20 liquids such as, e.g., synthetic resin solutions (e.g., photo-

resist), cleaning agents, etching agents or solvents, but can

also gases such as air or pure nitrogen.

The carrier can be a vacuum carrier or also a carrier according

) 25 to the Bernoulli principle.

In one embodiment of the unit, the outlet openings of the media
nozzles are oriented essentially perpendicular to the f£flat
surface of the carrier that is facing the disk-shaped object.

30 “Essentially perpendicular” here is to include also a range of
+/- 45°. This orientation is especially important when a liquid
is discharged from the media nozzle in a laminar stream and at
low pressure.

35 Another embodiment provides for the unit to contain means to make
the carrier (and, with it, the disk-shaped objects on it) rotate.



_ _rest positibrP3

1 0 MAY 2002 _g_ Each hub 11, 21 or 31 has a hub keyway 12, inside. If the
media arns are in rest position are aligned. 22 or 32 on the the huf 0
keyways 5 A spring 42 is mounted on shaft 40, i.e., the spring is p %g@E@
into a shaft keyway. Spring 42 can engage in any of hub keyways 12, 22, and
32; it is used for transmtting torque fromthe shaft to the desired hub.
Spring 42 is noved by axial novenent C of7shaft 40. This can occur by a
pneumatic cylinder with three 10 positions (not shown). So as not to have
shaft 40 mcm:oi contapepligd hce hdhe sixkaesd eheriohigdng hovesenhrown
direction {5 & éﬁé@lenent 45 (not cross sectioned in figure 2) is
attached to |ts upper end. 15 Since hub keyways 12, 22, and 32 are aligned
only in the rest position of all nmedia arns, it is p055|ble for shaft 40

(and spri ngh 4heVetbddine® ,mewe Qatatiantﬁﬁs RESitHeOBarkRell 9 €sdeRPal -

figure 3, sprin en ages i n, hub keyway_22 of 20 mddle hub 21 (only the
ﬁfﬁjvm Pt . P+Y°Eh%¥¥s4%fi§2h?o??ﬁﬁﬂeﬁy an angle (arrow G

infigure 1) , then nmddle nedia arm20 is pivoted by the same angle (arrow

E), h 1. Th k fi,xed h
ot s TR BRAE T 107 R WRCRLoR LT EVETSr I patnt kR L e 28 B i

i s di scharigezt t&mﬁblA@wmgﬂdesemphnoug@f a:ksqnlatr@@@ﬂwmu o52thg anegght hed
shaft hub esse f 0 ]e;:g“g t ) y
connect i ng%O ﬁi ggha%ﬁ bff(} hoI &% %r ggo t%ong;'Lf\a\C?t n&é ﬁ %
52 rddn i iview waknant em%mevmrﬂ— stederdingroves thgi dnventiies Oblsfil‘tll bhre¢

spl ined shaddiDZa¥gbatd V€2(§ 0 é‘x‘x@sz%dl ﬁﬂgu:?é‘dz @h&@@sa nﬁnﬁﬁ\ﬁﬂ@e dBUsibh
|s possi bl &éto nmount t he usi n(% %not shown) cont ai ni ng t he @}gd npt or

on el elferft sTRhAEIHEE r3| gi ¥y EOANEEt &d Stfk?wo%ea ahbPREr S(é@tlé’n TRroh 35
Carrler[ﬂﬁﬁgﬁﬁe 2) lo MMYaZ003f - t pe Ghathanidm OEVthes(émbpolfitmedschar gi ng
two or nore nedia from medi a nozzles (15, 25, 35) in which each nedia
nozzle is |l ocated on one nedia arm (10, 20, 30) each, with a suspension 5
devi ¢ ( 12, dedigiEt¢s f igre edbdk nelthpedrolp] ot tPratwitheh nek anedhe that are

erf orm piNoOty E ourd e
p PIYOHAGR ! Wé fx(cRa theEnoz)zlés gedet b mééﬂ? Qfﬂné afg)%}r)%]éled

separately fromo - characterised mthat-the nedia are
attached, R%Brper AR mﬁ%%wmntt 6f thearelfrerTyUBA AtEoATdDR

f)ﬁ' s (2) tzn GuMBYg Stigd ﬁf@ém@ﬁw dORdS‘@étidSﬁ’ﬁ)eéjJ@l@n@' anethera When perHovst ng
e, pivoti

3? verren ﬁﬁ, ge accordln to, clggl with a drive
unit (50) FFtOCatTLLD a‘i"}l‘11 drae l‘?l@rmﬁoa 3091VPEPtly, to , perform
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position, the three media arms lie parallel to one another.

Each of the three media arms 10, 20, and 30 is made as a pipe.
30 The medium to be supplied can be guided either directly in this

pipe or in a duct that has been inserted into the pipe. The

media arms are bent downward by 90° on their discharge sides by

knees (17, 27, 37). Thus nozzles (15, 25, 35) point vertically

downward. The medium exiting the nozzles thus strikes the
35 surface of disk 2 to be treated perpendicularly.



15 3. Device according to claim 2, wherein the nedia arns are nounte
hubs ( 11, 21, 31 ), l|ocated on the sane shaft (40), and wherein cod Gﬁﬁ“
connect the shaft to one or nore hubs to transmit the torque fromthe shaft
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rotate. _12. Unit according to claim1l, wherein the rotation axis of

the,su~port (Z') is essentially parallel to the pivot axis of the nedia
arms 1) . Simca the negzlles Age Aomsatad Anpbhe Mymxpkape perpendicular to
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D, E, and F, when the media arms are pivoted.

20 When it is necessary for the media to strike the wafer at the
same point (e.g., wafer center), then the nozzles must be
accordingly oriented. This can be done by having knee 17 of the
lower media arm bent less than 90° (e.g., 80° and knee 37 of the

upper media arm more than 90° (e.g., 100°) (not shown).

) 25
Hubs 11, 21 and 31 on which the media arms are mounted are
located one above the other and have the same axis Z. Shaft 40,
which can move axially, is located in the hubs. The movement is
shown by arrow C.
30

The hubs are contained in a common housing (not shown) by
externally attached bearings (not shown). The housing has
suitable openings so as not to impede the media arms in their
movement .

35
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15 Since hub keyways 12, 22, and 32 are aligned only in the rest

position of all media arms, it is possible for shaft 40 (and

spring 42 with it) to move only in this position.

In figure 2 and figure 3, spring 42 engages in hub keyway 22 of
20 middle hub 21 (only the rest position is shown here). If shaft
40 1is rotated by an angle (arrow G in figure 1), then middle
media arm 20 is pivoted by the same angle (arrow E), as shown in
figure 1. The working position can be fixed, or the media arm
is moved back and forth between two reversible points while

) 25 medium is discharged.

Shaft 40 is driven through a splined shaft 52 by a splined shaft
hub 43 pressed into it. Splined shaft 52 is connected to motor
50 by connecting part 51. Shaft 40 is hollow in area 41 to give
30 splined shaft 52 room in it when it moves. When shaft 40 moves
axially, the position of splined shaft 52 relative to hubs 11,
21, and 31 does not change. Thus it is possible to mount the
housing (not shown) containing the hubs, and motor 50, on
elements that are rigidly connected to one another (e.g., common
35 carrier plates).
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to rotate freely on a common axis (Z) in a way such that they do not impede one

another when performing the pivoting movement.

10
2. Device according to claim 1, with a drive unit (50) allocated to all media arms (10, 20,
30) jointly, to.perform the pivoting movements, and couplings to select the media
arm(s) to be pivoted and suitable for connecting the media arm(s) to be moved to the
drive unit so that the torque of the drive unit 18 transmitted to the ‘media arm.
15

_3.  Device according to claim 2, wherein the media arms are mounted on hubs (11, 21,

31), located on the same shaft (40), and wherein couplings connect the shaft to one or

more hubs to transmit the torque from the shaft to the hub.

20 4. Device according to claim 3, in which the couplings consist of a key (42), which is fitted
to the shaft and at |east one keyway (12, 22, 32) per hub, with which the key can
engage, and the key can be mox;ed, by moving the shaft in axial direction (C), so that it
can engage in the hub keyway of the hub whose media arm is to be move—ét

25 S Device according to claim 4, wherein the shaft is attached to the rotating part of the

along with .

.8 Device according to claim §, wherein the shaft is moved in the axial direction by a

30 pneumatic device, which can assume a number of positions corresponding to the
number of media arms.

_7.  Device according to claim 2. wherein the drive unit drives a driver and a coupling is

allocated each media arm and the coupling can engage with the driver.

35

8. Device according to claim 7, wherein the driver is a strip located parallel to, and at a
distance from, the axis on which the media arms are attached to rotate freely, and this
strip can perform a rotation movement around this axis.



(109Mh& ()-& a (109hh& ()-& 1s! 9109%hh& () - S3@L0% h& ()-10% h& ()-9' Z10%

he()-<< =d>$2x@@@ @[ PE: ! 10 h 10 h 10 h'y, S&10% ! 0 M 200

h& ()-: 'y, S&10%h& ()-: ! K& ' 109%khkh& () - TL! T#10%

h& ()-!0l T&10%h& () - { GEBEBBAAB ?PE: ! |

10s! 109%&' () -!3) 109%&' () - T! $) 10%& () - TRIO%&' () - FS10%' () - 9' Z10%' () - BB#D&DDEi

F} A<PE: ! !

I'm s!, &10%h& ()-Z10%& () -! SH109& ()-zs109%& ()-! N#10%& ()- @G10%& ()-iF

G GGHHI zZX6PE: | | @ 7T#109%&' () - ! ~9&3- &10%GGE () - ! RO&3- &10%m®& () - ! L- - &10%& () - +
109 ()-! ZLF( @L0% {& ()-SI 1111 LIKKKuV7! ! 10% & ()-Sml0% & ()-! KLYd0% \ \ & (

)-gY s3§10 /‘Uﬁg’nt(\n)lthgetn@&%&e (3} thel&ol@ mentioned devnces for treatmg in each case a disc-

10KcKKKKuV7! 1 10% & gg"‘&l KL%0% \ \& %

s$10% & () S@ﬁ'ﬁ?é’ﬂtm \(?3"(‘5*‘?@?6 wiya Wﬁﬁlt"h 'iiié 8idifg-sPgped °bigEhdi ng 23] ¢
"Headi ng 33]c" "Heading 43] c "Headi ng 53] c" "Heading 63]c" "Heading 73]c"

di 3 in t. Paragr aph, Font
B nelelin ol et Safees Pt T hedltinggie o, 20,59
=>7? @\BCDEFG—PU@(LW@@@“WPWP%WMC ifal Sotadeer’ (NewWUhp@RD that faces the
Ent ryWor dDgguiBBbed obje&SY& () *+, -. /0123456789 ; <=>?@\BCDEFGH JKLMNOPQRST

11. Unit according to claim 10, with means to make the carrier rotate.
10

12, Unit according to claim 11, wherein the rotation axis of the support ('} 1s essentially
parallel to the pivot axis of the media arms (2).



