Device and Method for Treatment of Substrate Surfaces Specification This invention relates to a
device for treatment of a substrate treatment surface of a substrate, especially of a wafer, with a fluid,
especially a liquid, by immersion of the substrate treatment surface into the fluid as claimed in Claim |
and a corresponding method as claimed in Claim 11. In the semiconductor industry the cleaning of
the wafer surfaces plays a major part, one type of cleaning of wafer surfaces being wet chemical
treatment which can also be used for stripping of polymers. Generally the cleaning of the wafer
surfaces takes place by means of liquids which are applied to the substrate surface, especially by
liquid eddies, dripping, pdrng, 2wk Mearigyddap dircapesiticlHaisrindning &9 the substrate is often
rotated or at the end of the liquid application the substrate is rotated to spin the liquid off the substrate.
There are often technical problems in that the wafers are becoming thinner and thinner, as a result of
which damage can occur during rotation of the wafer and/or in the application of the liquid. The uniform
application is also a major challenge so that %ﬁ@ﬁ%@w very expensive liquids for treatment of the
wafer surface are uniformly and efficiently applied to the entire wafer surface. Furthermore wasting of
the liquid should be avoided. Moreover it is desirable for the cleaning step to take place within a
time interval Wlﬂgh.isvg%shor ?S RIS ible. The ob'fct of this invention is therefore to devise a
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treatment surface into the fluid as claimed in Claim 1 and a corresponding method as claimed in
Claim 11.

In the semiconductor industry the cleaning of the wafer surfaces plays a major part, one type
of cleaning of wafer surfaces being wet chemical treatment which can also be used for stripping of
polymers,

Generally the cleaning of the wafer surfaces takes place by means of liquids which are
applied to the substrate surface, especially by liquid eddies, dripping, pouring, spraying, vapor
deposition, etc. In doing so the substrate is often rotated or at the end of the liquid application the
substrate is rotated to spin the liquid off the substrate.

There are often technical problems in that the wafers are becoming thinner and thinner, as a
result of which damage can oceur during rotation of the wafer and/or in the application of the
liquid. The uniform application is also a major challenge so that the partially very expensive liquids
for treatment of the wafer surface ave uniformly and efficiently applied to the entire wafer surface.
Furthermore wasting of the Hguid should be avoided,

Moreover it is desirable for the cleaning step to take place within a time interval which is as

short as possible.



ensured. This object is achieved with the features of Claims 1 and 11. Advantageous
developments of the invention are given in the dependent claims. All combinations of at least two of
the features given in the specification, the claims and/or the figures also fall within the framework of
the invention. At the given value ranges values which lie within the indicated boundaries will also be
considered disclosed as boundary values and will be claimed in any combination. To the extent
features disclosed for the device can also be understood as features of the method, they should also
be considered disclosed according to the method and vice versa. The idea of the invention is to
treat a substrate'fredfHeh s maedighis Deralarsindersatievisbstishovorkhe stibstrdfeatreatment
surface is immersed into a liquid which is provided in a tank, especially during rotation of the substrate
treatment’ %%T%@E RSSO e AR P ke Btk stV alsanmBectfessbmtpAtastressiment surface is
immerseS ' Cthgfgu{% @neipg%%tc nt feature of the inveptian is that the especially trough-shaped tank
can be rotated o that Srer ona-or HrE S AL G GHL R RR AP ¢ rResDIREAAGR] can be
removed, fromsthe tank by rotation. Then the tank can be filled with a fresh fluid. Fluids can be
especially liquids for wet chemical treatment. The configuration as claimed in the invention enables a

very uniform applicayion io,the akhstipif.ealment eurface And pRaciallduing glation of the

immersion means, extremely efficient action of the e substrate reatment ace.

Furthermsprie: iigdye B0 @RS IRS RPARIMUELHSE PEhS fluid and a yery Simp's.Loplaggment of the

fluid. Moreover, during the treatment of the substrate treatment surface the minimum possible swirling

or spraygngofitide Spicifespeciaty-nbne.at/all ilakeseace mithedigatentspace p@dhat a very clean
treatment is enabled. Very thin wafers can also be attached to so-called film frames for fixing. As

claimediivehieoinvritio piedh typdesrefgeafelsandiosholsntings tvithavbieh walersiarefixagd, shether for
stabilization and/or transport, are disclosed. In the entire patent wafer is used as a synonym for
individusPivisksed distinsedaeboodayesbieneuhtingbe cleinkddoratingtasmeiadantageeus embodiment of
the invention it is provided that the receiving means is made as an especially rotationally symmetrical
trough, S&FEENliylRMs Srdbe Sarnevmam almibe uadsrpted snfeabuesdibidirestion. tkysinoligtisshape can be
easily pgoduce and.can be easily rotated in a rotationally symmetrical configuration. An angled trough
wall has @RS Bt theoeiedarye Briid mdaRefdeitated.  Here it is advantageous if the

trough accordi?ﬂet%ea eous emhodiment has a peripheral edge which is curved against

nqQther advanta
the trough shape and ‘Ggﬁ?‘éﬁﬂa’?&t‘ec’&é%%ﬁs%&|f§ (Bl e roeatSnfrve A& ol ek g ehe fluid to an
especi ing- ed fluid collection tapk. In.this way.the fluid.is routed in a controlled manner in the
directisél&gé %ﬁ&?’&%ﬁéﬁﬁ?ﬁ%’m&?&%fgﬁ’%‘%’%ﬁ% tlgtt?&lhﬁﬂfgsm%ﬁfb‘sstﬂfﬁﬁd&?%@ékof the fluid over
the curagparlpheredas.in? ReURIRR! Fam atvaniaosausly.ending In ina luid coflection tank

Thus it is moreover ensured that the fluid does not come into contact wit er Borﬁp%nents besides

the subsitatereatment sucasentheeesiving @Q%ﬁ@ér@é&%*ﬂﬁefm.cﬂﬁ%ﬁgﬁ WsfrurngImore itis
ICN IS TO

advantageous as claimed in the invention if the fluid collection tank w rmelclfespemally by a

stator oinitmboiitariacspesiabiily ablenshana surken segiondelicrally akihg Jowest point of the fluid
collection tank, has at least one drain which is provided especially with a triggerable valve. Thus the
fluid is roetetnn dfiibsirate treatment surfaces the fluid can be removed from the tank by rotation. Then

the tank can be filled with a fresh fluid. Fluids can be especially liquids for wet chernical treatment,

The configuration as claimed in the invention enables a very uniform application to the substrate

treatment surface and especially during rotation of the immersion means, extremely efficient action

of the fluid on the substrate treatment surface. Furthermore this invention ensures an optimum use

of the fluid and a very simple replacement of the fluid. Moreover, during the treatment of the



shortest path from the receiving means to the fluid collection tank and can be withdrawn from there via
drains which are provided over the bottom of the fluid collection tank and in the bottom and especially
can be treated for re-use. To the extent the receiving means, especially solely in the region of the
peripheral edge, can be fixed on the rotation means which is made especially as preferably rotationally
symmetrical hollow bodies, the receiving means is interchangeable, for example in wear/fouling or
abrasion or for adaptation of the fluid receiving volume. Fixing exclusively in the region of the
peripheral edge enables a material-saving execution and moreover access to the receiving means
from undBbhERie{regpeismarsthe Reatinghiesidemichng desoriburbbitofuid, espestaionavhich is made
especially as a preferably rotationally symmetrical hollow body for holding the rotation means which
can rotafie 3 kS RiRF Bribpiee e srics s ihe anerneieriaripeatéeaneblednfiguration of the device as

claimed in the invention. Her claimed in the in\é?ntion it is advantageous if the device is made

n a ) - -
such that the rotatioh bP B SBRACR RiGHADIRR shraled Al frarre sdeing, Anmgamapitisuide
segment whigh | he inner periphery. of the stator, especjall means of a ball bearing
between th%%%@é@fé%%ﬁ%ﬁ%% c%ﬁ%%ﬁpé’ﬁgf#}é ‘61&1? ewse%?naé%{% 4h\é¥¥e§é%oﬁ ?ﬁ%gﬁ?}eﬁhis execution
leads toagiahimcanliawallen glieieulce. sa it agarcanandinaly ioh foialiona speed and rapid
discharge of the fluid from the receiving means are possible as claimed in the'invention. According
to anothgr mkgelimeantas claipkagsin the invention there are healing means for temperature control of
the fluid, especially in the form of a preferably rotatable heating body with a heating plate. The heating

means can be jaeaigideonne i HagerneaibdisEaceiiomaans BRI Whinihg.rotation means.
Via a corresponding control apparatus the heating means can be moved into its operating position

and accordivgly therotatintat the-yieatiily means banhaeeniiofiagn Retatian,af theheating means as

claimed in the invention causes homogenization of the temperature exposure along the receiving
means. Aenghy bidistambdsrangtreiineht oidiabdieaiing Platecoglosithe surlacadfitheheadingiplate facing
the receiving means also contributes to this. The position of the heating plate to the bottom of the
especial§ tstiyFratrsiag ringalysremirig ot sanfcceatipreteratticbeavgnitelidasthe adjusted. The
optimum distance between the bottom of the trough (receiving means) and the top of the heating plate
is small&FYRRASE T3 thsrdisshanes ShfmiBrithisdreilindmore preferably smaller than 300 pm, most

preferably smalger than 100 pm, mgst preferably of all smaller than 50 pm. The space between the

heating plate and the Yot SRR e R SR WAhel S YR sarSHE EPRATESGARVhich

preferahly h 00d heat convection properties in order to,transport the heat optimally from the

heatingblﬁ)%ai{)gl %&g[tﬁ%egﬁﬁjugcﬁ.iﬁ'%%vﬁgo?gt%%% %Hﬁ%@ﬁ%@@@ﬁﬂ@%ﬁ?ﬂ%@f%ﬁ S Rhich project

into the | I [ located in.the heating plate.. Since the heaging. plate can be

pivotalIy}%{g%?gé?}{%ﬁ%%%%{tgﬁ%%%gﬁ&% ?86’ BF fﬁa@ %%%Tﬁ%%%%ugn{@%ﬁgi%fﬁ?%af&% trough in a

elative (aigligmal e Ha1coTRARSILS SARHI RIRISIBRE PreaneclyLclaliv rolation between the
e

heating plate and trough does not take place, ma%mg contact o surface o eating plate with

the bottesmsiloe diouelfan(par0eal iansleror (B Misheaing .ARRseaRle éh%%),%%o conceivable

for the shaft on which the heating plate sits to be coupled via a coupling (not shown) to the hollow

shaft orperfibbrihelrosiyniggant tidmetietisair senidfugahrrasess Whichivgescibedhelow by the

rotation of the trough. Instead of the heating plate, an ultrasonic head is also conceivable which
travels itheBntddoeithttberisdtionvohthedtovgbr andjnjestshasiausiic waveadnathenliguid.ef the trough

in order for example to accelerate cleaning processes. A combination of ultrasonic head and heating
plate is the receiving means and the fluid collection tank. Furthermore it is advantageous as claimed in the
mvention if the fluid collection tank which is formed especially by a stator on its bottom, especially

in at least one sunken region, preferably at the lowest point of the fluid collection tank, has at ieast

one drain which is provided especially with a triggerable valve. Thus the fluid is routed on the



also conceivable. If the injection of the ultrasonic waves into the liquid should be possible without
direct contact of the surface of the ultrasonic head with the bottom of the trough via the gas space, this
is likewise to be disclosed here. It is furthermore advantageous if the immersion means have
especially rotatable fixing means for fixing the substrate on one receiving surface which faces away
from the substrate treatment surface and by rotation of the substrate during treatment of the substrate
treatment surface, therefore in a state immersed in the fluid, the treatment which is generally
associated with a chemical reaction is clearly accelerated. The rotation can also take place at
intervalsSTaieH@RROReTHE temidnohehes fixing finishendl et widimehicthdévisitiancaobiwsed for
centrifuging of fluid which is adhering to the substrate after treatment, therefore in one position above
the fluid. T TR BXHETH rrsidrRighaRetopiadtha Bre rollistiicieniizoddrtiie Botthsurfdce, as little
fluid as possiba}[ is wasted since most of the fluid drips or is centrifuged into the receiving means. To
the exteftatdl ?%%‘él Fift7558 BYEF e edge of the receiving means, it is automatically collected in the
collection tank.T'ngergt%%Q tgf the fluid into the rec,%ié\)/)isr%glel eiiga%f is further optimized by the rotational

velocity being reduiced eapeciafy 10 28F5 e e € ATEPD Ot F BrepiRtlsdRcorAS then is

slowly in¢t Ing.to. angther advantageous embodiment, of the invention it is provided
that the%%%%%ﬁ%ﬁﬁ?&% m%grlﬁénfr% %?eﬁg‘is i%sgp ora %ﬁ?ﬁ&?@?&é@%ﬁ%ﬁ%mains outside
the subsiagieatment supes, andiutside dhe reasiving sUaes using:a flushing fluid. This avoids

the fluid for treatment of the sugstrate treatment surface actlng on regions otfter than the substrate

treatmenibsufipesi@ndha-subs ateiAheoliushing. i &e%\%sém%jéﬁ%gﬁlﬁéﬂgge&? éﬁ(‘g% mixing with

the fluid for treatment of the substrate is avoided or prevented. The n also'be liquids. It

is decisiveatiiat dunrgdadieeningosestm alherfiantobie walkinihe-tRanIR0.substance of the
trough cannot wet the back of the wafer or can do so only in very small amounts. In the method as

claimed ésptiseinientibmgtangooedin gvbich iedadvibatbdgiaus embodiment it is provided that the rotation
means is rotated in a stator for holding the rotation means, the rotation of rotation means taking place
along an especidiiteiighishapaddguitectdyrmenpwirichljsdotated oy tihectriqétighenpafithe stator,
especially by means of a ball bearing between the guide segment and a corresponding guide segment
of the rotSlfing g petion means which can rotate in the stator enables a space-saving and materjal-
protective configuration of the device as claimed in the invention.
Here as claimed in the invention it is advantageous if the device is made such that the
rotation of the rotation means takes place along an especially ring-shaped guide segment which is
located o the inner periphery of the stator, especially by means of a ball bearing between the guide
segment and a corresponding guide segment of the rotation means. This execution leads to a stable
configuration of the device so that a correspondingly high rotational speed and rapid discharge of |
the fluid from the receiving means are possible as claimed in the invention.
According to another embediment as claimed in the invention there are heating means for
temperature control of the fluid, especially in the form of a preferably rotatable heating body with a

heating plate. The heating means can be located especiaily underneath the receiving means and/or

within the rotation means. Via a corresponding control apparatus the heating means can be moved



According to the method it can furthermore be provided that the temperature of the fluid will be
controlled by heating means for temperature control at least during the immersion of the substrate
treatment surface. To the extent at least during the immersion of the substrate treatment surface a
flushing of a flushing surface which remains outside the substrate treatment surface and a receiving
surface which faces away from the substrate treatment surface takes place, contamination or
exposure of the substrate outside the substrate treatment surface is avoided or prevented.

According tqg the method it is furthermore advantageously provided that the substrate treatment
surface Wift B& YL BYsiHangnd assswiiaeli Slamviptice efibathartnameass ehurhsgonisaliagnersion. In this
way treaérgent is t%lc(r%:i?erated. construction as_claimed in the invention also allows the

Th
changing Bf th8 ChemEaIe LSS ihdEINE iR esteEresingicngi@sr during the fixing of

an indiviﬁjual wgfer. Ve%gft{%rr}E tiﬂ]ee surface of a wafer is g, be treated in se%uence with different

phgmica%@%g T\llrv%% Femaing %‘Ixe(ﬁﬁ,tﬂfgllﬁ%?ﬁ%w @ﬁﬁ?ﬁaﬁﬁﬁlﬁ?@% BafisrEagastaily with the
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centrifuglng process as Cla In the invention. SO conceiva

containeyrfor aRAMICAIRdHRd8hi8:R iR Qsﬁ&ﬁéwgm%ggé%@?g%gcﬁ%l.e%%tw%gn the use of different
ro

chemicals it can be provided as claimed in the invention that t e clganad with a detergent.

The detergattly tis6aseds alsagensideredishanusabluldsaieiarablisnalfeyahtinto contact with

the wafer. Other advantages, features and details of the invention will become apparent from the
followingrelesdriptionms) prefaereg efaatplatyambodimants @as LsingiieMawings, tEigyre 1 shows a

schematic cross sectional view of one embodiment of the device as d in the invention and
mm, more preferably smaller than 300 pun, most preferably smaller than 100 um, most preferably
of all smaller than 50 pm. The space between the heating plate and the trough as claimed in the
invention can also be flushed with a gas which preferably has good heat convection properties in
order to transport the heat optimaily from the heating plate to the trough. The gas can be introduced
either via nozzles (not shown) which project into the intermediate space or which are located in the
heating plate. Since the heating plate can be pivotally mounted, the contact between the top of the
heating plate and the bottom of the trough in a relative rotation of the two components should
preferably be prevented. If relative rotation between the heating plate and frough does not take
- place, making contact of the surface of the heating plate with the bottom of the trough for faster
heat transfer or for preheating is conceivable. It is also conceivable for the shaft on which the
heating plate sits to be coupled via a coupling (not shown) to the hollow shaft on which the trough
lies and thus effects the centrifugal process which is described below by the rotation of the trough.
Instead of the heating plate, an ultrasonic head is also conceivable which travels in contact

with the bottom of the trough and injects acoustic waves into the liquid of the trough in order for

example to accelerate cleaning processes. A combination of ultrasonic head and heating plate is



Figure 2 shows an exploded depiction of the schematic view according to Figure 1. The same
components or components with the same function are identified in the figures with the same
reference numbers.  In the embodiment of the invention which is shown in Figures 1 and 2, the
device consists essentially of five main components, especially a stator 12, a rotation means 13 which
can be rotated relative to the stator 12 and a receiving means 5 which can be fixed on the rotation
means 13. Furthermore a heating means 16 can be extended and retracted in a heating space 15
which is formed by the rotation means 13 and the receiving means 5, along one axis D of rotation.
Another dffhERsFiv e Fohe i sstipreatiin elarseninaanes igavhidinidd ssedlddrei posdrisivittolia substrate 9
which is held on fixing means 22 into a fluid 8 which is provided in the receiving means 5. For this
purpose Th& ﬁ?ﬁf@?&&%ﬂ%ﬁﬁﬁ%@ﬁ%ﬁ@?& %@m@&&gﬁm@léﬁ%ﬁﬁ“@%é’iwﬁéﬁ g3tE0S:  In this
exemplg%sc?S ! (é)dll;n%g%th fi ine% means 22 is a component of the immersion means 19 and is
attached by we S TS 3 ther on one immersion side 19e on a body 19r of revolution which can be
rotated by a ¢ een the body of revolution 19r and the fixing means 22 there is a
flushing fluid g?zi%me il Lg%“r’?r’?g e%aﬁilﬁffﬁ?gle%%%%% g WSFﬁ“cPﬁ%rpﬁﬁ%ing fluid line 19f
which pasass vl it ebiamluienihgtihe Wshing Wid ean e gspagally inert gas with

which the substrate 9 can be exposed at least partially to Ing Re ﬁxmg means 22 is a

chuck wiighnientiseeh@spRcia iy ivia Y acu RRaths Mekaheumar fkingsand holding, the substrate 9 on

one receiving surface 9a. The vacuum paths can be connected to a vacuum apparatus analogously to

the flushingélyithdintrt9f arthedughiia weksiLas M eauhsir a9 wilkhajngmeansr? is held in
the conventional manner. The stator 12 consists of a rotationally symmetrical bottom part 2 with a

circular tirgrihbsectipeiiphendy watld@weOThonahintionn 2o procgecingifioruiepearipheral wall 2w, a
circular ring-shaped ring shoulder 2r extends radially to the inside. From the ring shoulder 2r a bearing

ring 21 édepidsoparhelivinseparphelainsdinzie iTeitomagiidscddgnenti i 2iascafainponent of a
ball bearing 3 a bearing cover 23 which can be attached to the bearing ring 21 can be fixed on the

which is adhering to the substrate after treatment, therefore in one position above the fluid. To the

extent the centrifuging takes place a short distance above the fluid surface, as little fluid as possible

is wasted since most of the fluid drips or is centrifuged into the receiving means. To the extent fluid

15 centrifuged over the edge of the receiving means, it is automatically coilected in the collection

tank. The return of the fluid into the receiving means is further optimized by the rotational velocity

being reduced especially to zero as the substrate is moved out of the fluid and only then is slowly

mereased,

According to another advantageous embodiment of the invention it is provided that the

immersion means has flushing means for flushing of a flushing surface which remains outside the

substrate treatment surface and outside the receiving surface, using a flushing fluid. This avoids the

fluid for treatment of the substrate treatment surface acting on regions other than the substrate

treatment surface on the substrate. The flushing fluid can be especially an inert £as 5o that mixing

with the fluid for treatment of the substrate is avoided or prevented. The flushing fluid can also be



bearing ring 21. A corresponding guide segment 13f of the ball bearing 3 is provided on the
periphery of the rotation means 13 which is made as hollow body. The mounting of the rotation means
13 on the stator 12 takes place by alignment of the guide segments 12f and 13f, the bearing cover 23
being attached first on the bearing ring 21 when balls 3k of the ball bearing 3 are inserted into the
latter. The ball bearing 3 is completed by fixing the bearing cover 23. The rotation means 13 on one
upper end side 13s projects over one top 230 of the bearing cover 23 so that the receiving means 5
which is resting on the end side I3s with one peripheral edge Sr is located at a distance to the bearing
cover 23iiflsoligritsisipe HighdwEne e satieg mosessighthe Bor iy fermafy. thp defgénBo.  The
peripheral edge St runs not only over the bearing cover 23, but also projects over the bearing ring 21
in a ring SERARERYISASRRER FARAchRIA N Facknel S63vERs PF S dnsoTHdy i gesegmalnrBan@ns with a
distance to th%{b%arin%?gggﬁsﬁ%and the bearing cover 23 and ends in a fluid collection tank 21. The
fluid collection Tk 21 5§ TEBEXFRPRAGCOTRAYRTG ahniasrst drepdaspeiipheral wall
2w, one bot Ib_of the fluid collection tank 21 being formed by the ring shoulder 2r. ~ The rotation
means f§oéggﬁrgfft%g %r%%g?g&rgﬁ%les %)éﬁfegel%ﬁ ﬁ%tgrr%?a}fﬁjg?g Eh%“ﬂ%a“é{é?félﬁf By means 14
which a i : igh can be driven rive motor which is
attachetggggggé?gﬁggggﬁléé %g%o)rﬁ f§§\%ﬂ% |§ir'i|]5§|trl sgbg\}\?ﬁg ?%a "ﬁﬁ%n%%%ﬁ%fﬁeg%f ‘gogotg?rol apparatus

which Isifiat sy of dIAVEBaANS:) i RrovidRdan . Ballunindy dieldhedpiaion means 13

on a lower segment, while the guide segment 13f is located on an upper segment of ow body 4.

The receiviagéngap s Barremrdeci o gh-shapedwithin the peripheral edge 5r, one trough wall Sw
which adjoins the peripheral edge Sr running, not parallel to the axis D of rotation, but angled to the

axis D of rotatiberatimgraugh maliodnplenibiemveent pdegeiesand Emsegigess esprerlly between
30 degrees and 70 degrees, up to a trough bottom 5b. The trough wall 5w and the trough bottom 5b

form a trolidis-shgolddimrhersigniepeningbeothtive ceaei rdenednmnBSihe immersion of the

substrate freatment surface.

To the extent at least during the immersion of the substrate treatment surface 2 flushing of a
tlushing surface which remains outside the substrate treatment surface and a receiving surface
which faces away from the substrate treatment surface takes place, contamination or exposure of
the substrate outside the substrate treatment surface is avoided or prevented.

According to the method it is furthermore advantageously provided that the substrate
treatment surface will be rotated by fixing means for holding the substrate at least during the
immersion. In this way treatment is accelerated.

The construction as claimed in the invention also allows the changing of the chemicals in
the trough between the use of different wafers and/or during the fixing of an individual wafer, Very
often the surface of a wafer is 1o be treated in sequence with different chemicals. The wafer remains
fixed in this method. The trough is filled especially sequentially with the individual chemicals.

Before using a new chemical the old one is centrifuged out of the trough by the centrifuging process



The receiving means 5 can be filled with the fluid 8 via a fluid line which is not shown and which can
be moved especially freely, preferably controlled by the control apparatus. The receiving means 5 is
dimensioned such that the substrate 9 can be immersed into the fluid 8 at least with one substrate
treatment surface 90 which is located opposite the receiving surface 9a. The receiving surface 9a
is especially at least predominantly hidden by the fixing means 22 and is not exposed to fluid 8 there.
At latest when the substrate 9 is immersed into the fluid 8 the flushing fluid is flushed by the flushing

means 11 along.a flushing surface 9s which is provided outside the receiving surface 9a and outside
the su b@ﬁﬁ%ﬂ%ﬂﬁ%ﬁ@gé}?@&%’&aﬁsﬂéﬂﬁgﬁﬁ?&% HesdiedkpurbiasRbiREy A8iERt e receiving

surface 9a and.the flyshing with the flushing fluid leads to the flushing surface 9s (also) being exposed
to the fIGIA 8 g%iﬁﬂlgrg%r%o%s% e come og‘g{g% Eol t%%émgbcﬁgtg;ef@’?%g{]ﬁqéﬁQggffgeégnbgl?ﬂﬁ?ﬁﬁersed into
the quid-g agpg 9\?1 94%9@& i f.the immersion means 19 so that.the action of the
fluid 8 is1 gccelee%gteg ?n a(%ﬁ%ﬂ.{ptﬁe%%gﬁm%f t%ﬁ‘ﬁj Con %‘%’*&%@%@%‘”ﬁ%‘%ﬁ%m surface 90 can

be acceleraieainy #he heaingmeansAa beincEeVRE Nfe- e iealing sRACcRA 2GR s, formed by

the receiving means 5 and the rotation means 13 and activated.” The heating means 16 comprise a
heating platefky, facing the trough bottom 5b and a heating body 18 which holds the heating plate and
which is made to be able to rotate to render the heating action uniform. As soon as the treatment

of the substratétreatinenigusfase8Ohasdarntnaipleiednthaivalasily shratatimsmodthe immersion
means 19 is reduced and the substrate 9 is drawn out of the fluid 8 into the position shown in Figure 1.

In this psitemgsswiptionodptéfersubsiratddyissgeimatsetet ateq de thatvany. fluid 8 adhering to the
substrate 9 first drips off and is then spun off. Most of the dripping or centrifuged fluid 8 will remain in
the receiving riefsShie sshemetissrostarstisnh) ey thancko%dasptol dwdyvdwersthe peripheral
edge Sr and is captured in the fluid collection tank
claimed in the invention and
Figure 2 shows an exploded depiction of the schematic view according to Figure 1.
The same components or components with the same function are identified in the figures
with the same reference numbers.
In the embodiment of the invention which is shown in Figures 1 and 2, the device consists
essentially of five main components, especially a stator 12, a rotation means 13 which can be
rotated relative to the stator 12 and a receiving means 5 which can be fixed on the rotation means
13. Furthermore a heating means 16 can be extended and retracted in a heating space 15 which is
formed by the rotation means 13 and the recetving means 5, along one axis D of rotation. Another
important component is the immersion means 19 which is used for immersion of a substrate 9
which is held on fixing means 22 into a fluid 8 which is provided in the receiving means 5. For this
purpose the immersion means 19 is made to be able to move along the axis D of rotation,

In this exemplary embodiment the fixing means 22 is a component of the immersion means

19 end is attached by webs 19s to them on one immersion side 19¢ on a body 19 of revolution



21. After at least one substrate 9, but preferably several substrates 9, have been treated
accordingly, a replacement of the fluid 8 is necessary. To do this, with the immersion means 19
extended, the rotation means 13 is driven by the drive means 14, as a result of which the fluid 8 is
discharged into the fluid collection tank 21 over the peripheral edge Sr by means of the centrifugal
force acting on the fluid 8 radially out of the axis D of rotation to the outside along the trough bottom 5b
and the trough wall Sr. On the bottom 21b or at its lowest point, especially in a sunken region 21a,
on the periphery of the ring shoulder 2r there are several drains 6 arranged in a distributed manner, by
which thetehea: 88 FoBeedRna caniFr e dletresmiimdndyspeciallyivial dnvali thevivotg can be
triggered by the control aéjpa_ratus‘ and can be Sﬁﬁ\%bd to treatment. In order to capture the fluid 8
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there intg,the fluid collection tank 21 or runs along the peripheral wall 2w into the fluid collection tank
21. The ring shoulder it forms an opening 20 by which the immersion means 19 can be moved to

the receiving Meaiife FREOR PArAISHARE RIQSEDAIAIRY SAMAARERLANGS, I1R,QR3GING 20 has an
opening diameter which is smaller than the diameter of the receiving means on the ring segment 5a
Referenfieinuunbastisig P 28ktrate 9 on one receiving surface 9a. The vacuum paths can be connected
to a vacuum apparatus analogously to the flushing fluid line 19f or through the webs 19s. The
substrate 9 with the fixing means 22 is held in the conventional manner.
The stator 12 consists of a rotationally symmetrical bottom part 2 with a circular ring-
shaped peripheral wall 2w. On one botlom 2u, proceeding from the peripheral wall 2w, a circular
ring-shaped ring shoulder 2r extends radially to the inside. From the ring shoulder 2r a bearing ring
21 extends parallel to the peripheral wall 2w. To form a guide segment [2fas a component of a ball
bearing 3 a bearing cover 23 which can be attached to the bearing ring 21 can be fixed on the
bearing ring 21.
A corresponding guide segment 13f of the ball bearing 3 is provided on the periphery of the
rotation means 13 which is made as hollow body. The mounting of the rotation means 13 on the
stator 12 takes place by alignment of the guide segments 12f and 13f, the bearing cover 23 being
attached first on the bearing ring 21 when balls 3k of the ba!l bearing 3 are inserted into the latter.

The ball bearing 3 is completed by fixing the bearing cover 23.

The rotation means 13 on one upper end side 13s projects over one top 230 of the hearing



lwperipheral wall 1rring shoulder 2bottom part 2wperipheral wall 2rring shoulder 21bearing ring
2ubottom 3bearing 3kballs

cover 23 so that the receiving means 5 which is resting on the end side 13s with one peripheral edge
5r is located at a distance to the bearing cover 23, although the peripheral edge 5r has a straight,
radially running top edge 0.

The peripheral edge 5t runs not only over the bearing cover 23, but also projects over the
bearing ring 21 in a ring segment 5a which runs paralle! to the axis D of rotation. The ring segment
Sa runs with a distance to the bearing ring 21 and the bearing cover 23 and ends in a fluid collection
tank 21. The fluid collection tank 21 is formed by the bearing ring 21, the ring shoulder 2r and the
peripheral wall 2w, one bottom 21b of the fluid collection tank 21 being formed by the ring
shoulder 2r.

The rotation means 13 can thus be rotated by the ball bearing 3 relative 1o the fixed stator 12
by drive means 14 which are located on the rotation means 13 and which can be driven by adrive
motor which is attached especially to the stator 12, which is not shown, and which is controlled bya
control apparatus which is not shown.

The drive means 14 are provided on a hollow body 4 of the rotation means 13 on a lower
segment, while the guide segment 13f is located on an upper segment of the hollow body 4. The
recelving means 5 are made trough-shaped within the peripheral edge 5t, one trough wall 5w which
adjoins the peripheral edge 5r running, not parallel to the axis D of rotation, but angled to the axis D
of rotation at a trough wall angle W between 15 degrees and 75 degrees, especially between 30
degrees and 70 degrees, up to a trough bottom 5b, The trough wall Sw and the trough bottom Sb
form a trough-shaped immersion opening Se of the receiving means 5.

The receiving means 5 can be filled with the fluid 8 via a fluid line which is not shown and

which can be moved especially freely, preferably controlled by the control apparatus. The receiving
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4hollow body 5receiving means Srperipheral edge 5otop edge 5aring segment 5btrough bottom
5eimmersion opening Swtrough wall 6drain

means 3 is dimensioned such that the substrate 9 can be immersed into the fluid 8§ at least with one
Substrate treatment surface 9o which is located opposite the receiving surface 9a,

The receiving surface 9a is especially at least predominantly hidden by the fixing means 22
and is not exposed to fluid 8 there.

At latest when the substrate 9 is immersed into the fluid § the flushing fluid is flushed by
the flushing means 11 along a flushing surface 9s which is provided outside the receiving surface 9a
and outside the substrate treatment surface 0. The flushing surface extends annularly around the
recetving surface 9a and the flushing with the flushing fluid leads to the flushing surface 9s (also)
being exposed to the fluid 8§ as Lttle as possible.

As soon as the substrate treatment surface 9o is immersed into the fluid 8, the substrate 9 is
rotated by rotation of the immersion means 19 so that the action of the fluid 8 is accelerated.

In addition, the action of the fluid 8 on the substrate treatment surface 90 can be accelerated
by the heating means 16 being moved into the heating space 15 which is formed by the receiving
means 5 and the rotation means 13 and activated. The heating means 16 comprise a heating plate 17
facing the trough bottom 5b and a heating body 18 which holds the heating plate and which is made
to be able to rotate to render the heating action uniform,

As soon as the treatment of the substrate treatment surface 9o has been completed, the
velocity of rotation of the immersion means 19 is reduced and the substrate 9 is drawn out of the
fluid 8 into the position shown in Figure 1. In this position the rotation of the substrate 9 is again
accelerated so that any fluid § adhering 1o the substrate 9 first drips off and is then spun off. Most of
the dripping or centrifuged fluid 8 will remain in the receiving means 5, while a fraction, preferably

less than 10%, is spun away over the peripheral edge 5t and is captured in the fluid collection tank

11



8fluid 9substrate 90substrate treatment surface 9areceiving surface 95flushing surface 11flushing
means Ikflushing fluid channel 12stator

21

After at least one substrate 9, but preferably several substrates 9, have been treated
accordingly, a replacement of the fluid 8 is necessary. To do this, with the immersion means 1
extended, the rotation means 13 is driven by the drive means 1-4, as a result of which the fluid 8 is
discharged into the fluid collection tank 21 over the peripheral edge 5r by means of the centrifugal
force acting on the fluid 8 radially out of the axis D of rotation to the outside along the trough
bottom 5b and the trough wall 5r.

On the botiom 215 or at its lowest point, especially in a sunken region 214, on the periphery
of the ring shoulder 2r there are several drains 6 arranged in a distributed manner, by which the
fluid 8 can be withdrawn in a controlled manner, especially via a valve which can be triggered by
the control apparatus, and can be supplied to treatment.

In order to capture the fluid 8 as completely as possible in the ffuid collection tank 21,on
the bottom part 2 there is a top part 1 which has a peripheral walt 1w which corresponds to the
peripheral wall 2w and a ring shouider 1r which is pointed radially to the inside. The top part 1 is
configured such that fluid 8 which has been centrifuged to the outside out of the receiving means §
along the trough wall Sw is captured on the L-shaped inner wall which is formed by the peripheral
wall 1w and the ring shoulder Ir and drips from there into the fiuid collection tank 21 or runs along
the peripheral wall 2w into the fluid collection tank 21.

The ring shoulder 1r forms an opening 20 by which the immersion means 19 can be moved
10 the receiving means 5. The top part  ismade asa separate component since the opening 20 has
an opening diameter which is smaller than the diameter of the receiving means on the ring segment

Sa.
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12fguide segment 13rotation means 13f guide segment 13send side 14drive means 15heating space
16heating means 17heating plate 18heating body

Reference number list
1 top part
Iw  peripheral wall
Ir ring shoulder
2 bottom part
2w peripheral wall
2r ring shoulder
21 bearing ring
2u bottom
3 bearing
3k balls
4 hollow body
s receiving means
Sr peripheral edge
So fop edge
Sa ring segment
5b trough bottom
Se immersion opening

Sw trough wall

& drain
8 fluid
g substrate

i3



19immersion means 19eimmersion side 19rbody of revolution 19swebs 19fflushing fluid line
200pening 21fluid collection tank 2lasunken region

90 substrate treatment surface
9a receiving surface
Os flushing surface

It flushing means

e flushing fluid channel
12 stator

12f  guide segment

13 rotation means
13f  guide segment

13s  endside

14 drive means

15 heating space

16 heating means

17 heating plate

18 heating body

19 immersion means
[9e  immersion side
19r  body of revolution
195  webs

19t flushing fluid line
20 opening

21 fluid collection tank
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21b bottom 22fixing means 23bearing cover 230 top axis of rotation trough wall angle Claims
device for treatment of a substrate treatment surface (90) of a substrate (9) with a fluid (8) by
immersion of the substrate treatment surface (90) into the fluid (8), with the following features:

1.A

receiving means (5) for receiving the fluid (8) with an immersion opening (5e) and immersion means
(19) for immersion of the substrate treatment surfaces (90) through the immersion opening (5€) into
the receiving means (5),

21a
21b
22
23

230

suriken region
bottom

fixing means
bearing cover
fop

axis of rotation

trough wall angle
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characterized in that there are rotation means (13) for rotation of the receiving means (5) for at least
predominant discharge of the fluid (8) from the receiving means (5). 2. The device as claimed in
Claim 1, wherein the receiving means (5) is made as an especially rotationally symmetrical trough,
especially with one trough wall (5w) which is angled in the radial direction. 3. The device as
claimed in Claim 2, wherein the trough has a peripheral edge (5r) which is curved against the trough
shape and which projects especially over the rotation means (13) for discharging the fluid (8) to an
especially ring-shaped fluid collection tank (21). 4. The device as claimed in Claim 3, wherein the
fluid collection tank (21) which is formed especfa®y a stator (12) on its bottom (21b), especially in at
least one sunken region (21a), preferably at the lowest point of the fluid collection tank (21), has at
least one drain (6) which is provided especially with a triggerable valve. 5. The device as claimed

in claim 1 or 2,,wherein the receivin es eC|a ly.in the region of the peripheral edge
(5r), can be flxedil o%n & fot aﬁ%tﬁnﬁﬁﬁ%ﬂgs %%?(Xﬁﬁr RS (gacg 88}:%‘?}?'&%5‘5?{53@%‘&?? Fotattonally
symmet&%ﬁgﬂg%g&d{; ﬁé@rbstrate?re-mﬁegie\é% alrtp} a i/ fC Jf?r or5 wherein there is

a stator (12)"which is made especially as a pr ro atlon |caf0nlmlov§ body for olding
the rotatjppmeans (13) which can rotate in the stator (12). 7 The device as claimed in Claim 6,
wherein the device is made such that the rotation of the rotation means (13) takes place along an

especially ringrshaviag auise spement(32Qnhich is)!aeatad:pmthednRBLREY RBEM:OT the stator (12),
especially by means of a ball bearing (3) between the guide segment (120 and a corresponding guide
segment (13f) ehthersiotatiems(eaBkdhersion of the substrate treatment surfaces (90) through the
immersion opening (Se) into the receiving means (3),
characterized in that there are rotation means (13} for rotation of the receiving means (5) for at least
predominant discharge of the fluid (8) from the receiving means (5).
2. The device as claimed in Claim 1,.wherein the receiving means (5} is made as an
especially rotationally symmetrical trough, especially with one trough wall (5w) which is angled in
the radial direction.
3. The device as claimed in Claim 2, wherein the trough has a peripheral edge (5r) which is
curved against the trough shape and which projects especially over the rotation means (13} for
discharging the fluid (8) to an especially ring-shaped fluid collection tank (21),
4. The device as claimed in Claim 3, wherein the fluid collection tank (21) which is formed
especially by a stator (12) on its bottom (21b), especially in at least one sunken region (21a),
preferably at the lowest point of the fluid collection tank (21), has at least one drain {6) which is
provided especially with a triggerable valve.

5. The device as elaimed in claim 1 or 2, wherein the receiving means (5), especially solely

in the region of the peripheral edge (5t), can be fixed on the rotation means (13) which is made
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8. The device as claimed in claim 1 or 2, wherein there are heating means (16) for temperature control
of the fluid (18), especially in the form of a preferably rotatable heating body (18) with a heating plate
7). 9. The device as claimed in claim 1 or 2, wherein the immersion means (19) have fixing
means (11) for fixing the substrate (9) on one receiving surface (9a) which faces away from the
substrate treatment surface (90). 10. The device as claimed in claim 1 or 2, wherein the
immersion means (19) has flushing means (11) for flushing of a flushing surface (9s) which remains
outside the substrate treatment surface (90) and the receiving surface (9a), using a flushing fluid.

11. A mETRBHAG Bestirahb sp'atinealy srararpet hrlleahndienfQurface (90) of a substrate (9) with a

fluid (8) with the fqllowing steps, especially following sequence: immersion of the substrate treatment
surface(s) into %h@‘ﬁd%’ #ﬁiﬁ"? Hetasnt J@@éﬁ\ﬁﬁ@%@&ﬁ%‘?é’}%r‘?éé@’iﬂﬁ@%Plé’}ﬂe%ls(&, rotation of

the recejying means (5) for ing the fluid out of the receiving means (5). 12. The method as
claimed e |§fﬁ$‘?ﬁ?"5§%3 i té‘g’%%or’h%%ﬁ?%‘h%%@c%“éb&gifef%?}?}fﬁ?e‘% RAYEhEBr (12), the
rotation pL.rat q%%%ﬁ@%%@té%ﬁ%ﬁ%ﬁoﬁ?ng an especially ring-shaped guide segment (120 which

is located on the inner periphery of the stator(12), especially by means of a ball bearing (3) between

the guide segmenh{ 12Acnd dxcauesranding shida:esment (L3040 iha wlliandmaar (%(13)- 13.
ul

The method as claimed in one of Claims 11 or 12, wherein the temperature of th ) is controlled

by ?eatiﬂg@ roreos (ke Soriampepaity e Gl ptieast tuting e InneLsienof ihs.sufstrate treatment
Srase E(ocoaiéd on the inner periphery of the stator (12), especially by means of a ball bearing (3) between
the guide segment (12f) and a corresponding guide segment (13f) of the rotation means {13).

8. The device as claimed in claim 1 or 2, wherein there are heating means (16) for
temperature control of the fluid (18), especially in the form of a preferably rotatable heating body
{18) with a heating plate ( 17).

9. The device as claimed in claim 1 or 2, wherein the fmmersion means (1 9) have fixing
means (11) for fixing the substrate (9) on one receiving surface (9a) which faces away from the
substrate treatment surface (90).

18. The device as claimed in claim 1 or 2, wherein the immersion means (19) has flushing
means (11) for flushing of a flushing swrface (9s) which remains outside the substrate treatment
surface (90} and the receiving surface (9a), using a flushing fluid.

11. A method for treatment of at least one substrate treatment surface {90) of a substrate (9)
with a fluid (8) with the following steps, especially following sequence:

- immersion of the substrate treatment surface(s) into the fluid {8) whichis heldina

receiving means (3) for receiving the fluid (8),

- rotation of the receiving means (5) for emptying the fluid out of the receiving means (5).
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14. The method as claimed in one or more of Claims 11 or 12, wherein during the immersion of the
substrate treatment surface (90) a flushing of a flushing surface (9s) which remains outside a substrate
treatment surface (90) and outside a receiving surface (9a) which faces away from the substrate
treatment surface (90) takes place. 15. The method as claimed in one or more of Claims 11 or 12,
wherein the substrate treatment surface (90) is rotated by fixing means (22) for receiving the substrate
(9) at least during the immersion.

12. The method as claimed in Claim 11, wherein a rotation means (13) held to be able to
rotate in a stator (12), the rotation of rotation means (13) taking place along an especially ring-
shaped guide segment (12f) which is located on the inner periphery of the stator (12), especially by
means of a ball bearing (3) between the guide segment (121) and a corresponding guide segment
(131) of the rotation means (13).

13. The method as claimed in one of Claims 11 or 12, wherein the temperature of the fluid
(8} is controlled by heating means (16) for temperature control at least during the immersion of the
substrate treatment surface (90).

14. The method as claimed in one or more of Claims 11 or 12, wherein during the
immersion of the substrate treatment surface (90) a flushing of a flushing surface (9s) which
remains outside a substrate treatment surface (90) and outside a receiving surface (9a) which faces
away from the substrate treatment surface (90) takes place.

15. The method as claimed in one or more of Claims 11 or 12, wherein the substrate
treatment surface (90) is rotated by fixing means (22) for receiving the substrate (9) at least during

the immersion.
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