1 Apparatus and nmethod for cleaning of objects, in particular of thin discs
Technical field 5 The invention generally relates to an apparatus and a

met hod for cleaning of thin discs, such as for exanple sem conductor

waf ers, gl ass substrates, photo masks, conpact discs or the same. In
particular, the invention relates to an apparatus and a nmethod for the
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10 of semiconductor wafers after these have been fabricated by

sawing from a block.

Definitions

According to the invention the term ,thin discs“ has to be
understood to refer to such objects that have a very small
15 thickness in the range between 80 and 300 um, such as e.qg.
150 to 170 pm. The shape of the discs is arbitrary and can
e.g. be substantially round (semiconductor wafers) or
substantially rectangular or quadratic (solar wafer),
respectively, wherein the <corners optionally can be
20 angular, rounded, or chamfered. Due to their small
thickness, these objects are very fragile. The invention

relates to the pre-cleaning of such objects.

In the following, the apparatus and the method according to
25 the invention are exemplary being explained by referring to

angular solar wafers (briefly “wafers”).

However, the invention 1is not limited to the mere pre-
cleaning of wafers. Rather, the invention generally
30 comprises the cleaning of thin discs that are sequentially
held in a carrier device with a defined distance to each

other.



Background of the invention For the fabrication of wafers it is necessary to
apply the starting material that usuaglly is present in the formof a
rectangul ar silicon block and referred to as substrate 5 block or ingot onto
a carrier device. This carrier device typically consists of a netal carrier
onto which a glass plate as carrier material is nmounted. The substrate
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propent i & it itdie afeadss arar Sk hatedness,, secondly, glycol or oil as a
carrier and coolant. More correctly, it is not the wire that saws the

silicon, but rather the silicon carbide particles that, being .
For the fabrication of a plurality of wafers 1t 1is

necessary to entirely saw through the substrate block that
consists of mono- or polycrystalline silicon in a plate-
15 like manner, so that the respective cut extends into the
glass plate. After the sawing that is carried out e.g. by
using conventional annular saws or wire saws, the wafer
fabricated in this manner, due to the adhesive bond, still
adheres with one long side (edge), i.e. the one that is
20 facing the carrier device, to the glass plate. After the
substrate block 1s completely separated into individual
wafers and thus a gap-like interspace has developed between
the individual wafers, the original substrate block 1is
present in the form of a comb-like, fan-shaped object.

25
For carrying out the wet-mechanical sawing process by usage

of a precision wire saw, substantially two materials are
required; firstly, silicon carbide or equally acting
particles with abrasive properties for the necessary
30 hardness; secondly, glycol or o0il as a carrier and coolant.
More correctly, it is not the wire that saws the silicon,
but rather the silicon <carbide particles that, being
admixed with glycol such as e.g. polyethylene glycol, or

oil in a so-called “slurry”, are performing the actual
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adm xed with glycol such as e.g. polyethylene glycol, or oil in a so-called
“slurry", are performng the actual 35 work. During the sawi ng process the
wireis r rinsed with this nediumthat optionally may contain further

chem cal additives. By novement of the wire the particles exert their
abrasive, i.e. erosive effect. As an exanple, by each 5 cut with a 160 _
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the wafer surface. After sawing, slurry, reaction products
and conglomerates from slurry ingredients and silicon are
present between the wafers and often adhere at the wafer
surface due to their consistency.

15
Before the individual wafers now having a disc-like shape

are removed from the carrier device, a pre-cleaning takes
place. By the pre-cleaning the slurry that is present in
the interspaces developed between two respective substrates
20 on the surfaces of the wafers shall be washed out. This
pre-cleaning is the subject-matter of the present

invention.

State of the art

25 Pre-cleanings for the removal of the slurry are known 1in
the art. They are usually carried out manually, in that a
shower head from which a fluid stream emanates is manually
guided over the comb-like object. It is thus achieved that
the slurry being present in the gaps of the substrate block

30 1s at least partly flushed out. However, a major part

remains in the gap-like interspace.

This manual treatment is, however, difficult, since the

carrier device must be showered from all sides and because



30 is at least partly flushed out. However, a major part remains in the
gap-like interspace. This manual treat,ment is, however, difficult, since the
carrier device nust be showered fromall sides and because 4 the draining
of the slurry is only partially possible due to the continuous turning.
Furthernore, in particular the permanent turning of the carrier device
bears the,ris hat_ _t ndi v e r h - I and are
5 destro%&f 43%% ?%eggarﬁgefh'evﬁ%gﬁiﬁ%ﬁl?h§§§§?%§%§cgﬁg%gﬁﬁéﬁdgﬁgover to
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al ready becone dry. Further, slurry 10 still adheres there, so that the
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st andardi zed an 15 reproduci bl e results regarding the surface properties
cannot beleassuryedl. Gbj ect of the invention The object of the present

i nvention therefore consists in 20 the provision of an apparatus and a

met hod by which the slurry can at |east partially be renoved autonmatically
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process is severely affected.
A common drawback of this manual treatment relies in the
fact that a constant quality and thus standardized and

15 reproducible results regarding the surface properties

cannot be assured.

Object of the invention

The object of the present invention therefore consists in
20 the provision of an apparatus and a method by which the
slurry can at least partially be removed automatically from

the interspaces of adjacent thin discs.

Solution

25 The basic principle of the invention is to provide an
apparatus and a method by which the cleaning process being
organized in different process steps can be run through in

a self-acting manner (automatically).

The apparatus according to the invention is subject-matter
30 of claim 1, while the method according to the invention is
defined by the features of claim 11. Preferred embodiments

are subject of respective subclaims.



defined by the features of claim1l. Preferred enbodi nents are subject of
respective subclains. 5 Advantages ofs the invention In order to allow for a
| argely renoval of the slurry out fromthe interspaces, an apparatus is
proposed that substantially consists of a carrier device, a shower 5
device, and a basin. The carrier device that at |east consists of the
carrier amektiadlesORMFO tMal Ghidie isipstrate block is applied conprises the
thin disCs(such as e.g. wafers) produced by 10 sawi hg of the substrate
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wafers. The entire cleaning process is intended to take place within a

basi n5t h&CVd&® béd 19 &&SAith fluid. The basin is appropriately dinensioned
such that the carrier device conpletely fits into it. 20 During the shower
process e basjn. | AN I I r Ve or -cqhlecting. and
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sequentially, i.e. one after another, wherein a respective

interspace 1is formed between the individual wafers. The
shower device 1is designed in such a manner that it
generates a fluid stream mainly into the interspaces and

15 preferably along the entire length of the wafers. The
entire cleaning process is intended to take place within a
basin that <can be filled with fluid. The basin 1is
appropriately dimensioned such that the <carrier device
completely fits into it.

20
During the shower process the basin is not filled. It

rather serves for <collecting and draining the fluid
streaming through the wafers. According to a preferred
embodiment, the shower process takes place in a basin whose
25 fluid level is adjusted in such a manner that the lower
part of the substrate block (10 to 50%, particularly
preferred approx. 30% of the wafer surface) 1s within the

fluid.

30 The initial position of the cleaning process is defined in
that the carrier device is handed over to a ,basket-1like”
auxiliary device of the apparatus according to the
invention. Basically, the design of this auxiliary device

is not predetermined as 1long as it 1is assured that the



that the carrier device is handed over to a "basket-like" auxiliary device
of the apparatus according to the inwention. Basically, the design of this
auxiliary device is not predetermned as long as it is assured that the 6
fluid can reach the interspaces between the wafers substantially unhindered
and that the substrate blocks as well as possibly detached substrates are
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The first step of the cleaning process according to t invention that is
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accessible both towards the sidewalls and towards the
bottom of the basin. In this initial position, the carrier

device is located above the substrates being carried by it.

15 The first step of the cleaning process according to the
invention that 1is set forth in the following can
advantageously be preceded by a glycol pre-storage of the

substrates to be treated.

For the first step of the cleaning process according to the
20 invention it 1is 1intended to activate a shower device.
According to the invention, the shower device comprises at
least one shower element being designed in a two-part
configuration, wherein one respective part 1is arranged
laterally at a long side of the basin in such a manner that
25 both parts run parallel to the longitudinal axis of the
basin and, with respect to their flow direction, are
positioned in opposing directions. Therefore, the shower
device is designed in such a manner that the fluid stream
is directed into the respective interspaces of adjacent
30 wafers, rinsing away the impurities. The at least one
shower element or one part of the two-part shower element,
respectively, 1s equipped with a plurality of nozzles

(openings of boreholes) that are functionally connected to
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positioned in opposing directions. Therefore, the shower device is designed
in such a manner that the fluid stream is directed into the respective

i nt erspaces of adjacent 30 wafers, rinsing away the inpurities. The at | east
one shower elenent or one part of the two-part shower el enent,

respectively, is equipped with a plurality of nozzles (openings of

bor ehol eghdnhadtige factdtonaébyt conrecietzl® Bareaeh ohber thiey atan east one
nozzl e bar so that they can therefore be fed by the sane fluid val une.
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each the lateral basin wall. If desired, the at least one nozzle
bar that is arranged along one side of the basin can fulfil
15 an oscillating movement that can optionally be directed in
the up-and-down direction, against towards or away from the
basin wall, and/or forth and back parallel to the basin
wall. Advantageously, possible inhomogeneities of the flow
characteristic can thus be compensated. A further advantage
20 of the oscillation parallel to the axis of the nozzle bar
is to avoid differing flow characteristics as they can
occur e.g. due to clogging of individual nozzles. By these
movements, substrate clusters that extremely adhere to each
other are put 1into oscillation, thereby enhancing the
25 cleaning of the interspaces of such clusters. If according
to the invention a plurality of shower elements is present

or used, these are arranged on different levels with

respect to the depth of the basin.

30 Preferably, the nozzle bar is designed rectangular, wherein
the upper and/or lower region of the side pointing towards
the opposite basin wall is particularly preferred chamfered
to the back, so that the nozzles being arranged in these

chamfered regions are slightly oriented up- or downwards,



other are put into oscillation, thereby enhancing the 25 cl eaning of the
i nterspaces of such clusters. If accorgding to the invention a plurality of
shower elenents is present or used, these are arranged on different |evels
with respect to the depth of the basin. 30 Preferably, the nozzle bar is
desi gned rectangul ar, wherein the upper and/or |ower region of the side
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Preferably, the nozzle bars each provide at |east one flow breaker, by
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designed in such a conical shape that the dianeter at the outlet is approx.
0.3 mmsnaller than the one at the entr{. The geonetry of 15 the nozzle
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nozzles in a respective nozzle bar are a In colums and rows,
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preferably Shaced 3.0mm 11 o, each oLher. Mst., prelerably, Lhe gepretry of

conical shape that the diameter at the outlet is approx.
0.3 mm smaller than the one at the entry. The geometry of
15 the nozzle holes preferably allows for the drag-in of gas
into the fluid stream, thereby achieving positive effects
on the cleaning results. Preferably, the nozzles in a
respective nozzle bar are arranged in columns and rows,
wherein the columns are preferably spaced 4 mm, and the
20 rows are preferably spaced 3 mm from each other. Most
preferably, the geometry of the nozzles is such that a most
possible far-reaching (e.g. 400 mm) fluid jet is generated
that has a preferred diameter of approx. 1 mm and still is
turbulent even when low flow speeds are applied. In this

25 way, the effect of the jet on the object is “soft”.

According to a preferred embodiment the nozzle bars present
on both sides of the at 1least one shower element are
controlled in such a manner that the fluid is emitted only
30 on one side, while the nozzles on the other side do not
emit fluid. After a short period of treatment, the sides
are changed, so that the fluid is directed at the substrate
block alternating from the left or the right, respectively.

If one part of the shower element (one side) comprises a
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possi ble far-reaching (e.g. 400 mm fluid jet is generated that has a
preferred diameter of approx. 1 mmand still is turbulent even when | ow

fl ow speeds are applied. In this 25 way, the effect of the jet on the
object is "soft". According to a preferred enbodi nent the nozzle bars
present on both sides of the at | east one shower elenent are controlled in
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assured that directly opposing nozzles, nozzle bars or
segments are not activated simultaneously. By this
alternating control an optimal cleaning is achieved.

15
Further, means are provided that transport a fluid to the

at least one shower element. As process parameters, amongst
others, the amount of fluid (or liquid, respectively) and
its flow speed are determinant for the cleaning process.

20 Both parameters can be varied by suitable means known in
the art. According to the invention, the pressure of the
fluid for the entirety of the openings of one shower
element can be adjusted to a value between 0.1 and 1.0 bar,
preferably to a value between 0.2 and 0.5 bar.

25
Preferably in addition to the above-mentioned movements of

the at least one shower element or of one of its parts or
segments, optionally either the shower device is moved in
relation to the immobile carrier device, or the carrier
30 device is moved in relation to the immobile shower device
in order to remove the slurry from the interspaces during
the cleaning process. Alternatively it also can be provided
that both the carrier device and the shower device are

moved in relation to each other.
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its flow speed are determ nant for the cl eaning process. 20 Both paraneters
can be varied by suitable neans known;gn the art. According to the
invention, the pressure of the fluid for the entirety of the openings of
one shower elenent can be adjusted to a val ue between 0.1 and 1.0 bar,
preferably to a value between 0.2 and 0.5 bar. 25 Preferably in addition to
the abovenmestienedoyement sif rlihedatst eash newsmewethebegenttior of one
of its parts or segnents, optionally either the shower device is noved in
rel ati on iNg eEB@ACHTDbI TRE c AAMtde IdeUF EECE orl & hROBAE  PREA30LHeHER i% noved
L0 relatiannbe tied miRE e ghoval, dexhe oiiaedr 4t; 40 EBIRYAL NSl urry
fromthe |nPerspaces uring e cl ean ng proces ternatively 1t also can
be provi dede tWAtlshaih the basﬂnebm&amnxﬁfmmbtimnshﬁmmhedmuunbmﬂ&f noved
inrelation to each other. In order to allow the fluid streamfl ow ng
through tHE RJatietspRredha h%l%%\?rﬂ?‘é%n%levﬁc@ i oS dGiET e AU manner

that the resRaclive d gfﬁea}bolgﬁéwgpl gty ewards,batRg %dech\@lllr%vé}ftltm basi n

and in direction of ttomof 5 the basin. By 'the alternating, 1.e.
one- si de-iar - tLIae atheevedctivat i arhef stﬂwlszhomer dewsed acubrdohg the t he
i nvention IS achleved hat the slurry i nseq out_of the interspaces

fromthe l&trr@ré?a\%lsl LZOM L& (RE (?tshé"relﬁ (?és O By e TF S ner eased

volune flow of the fluid, the further advantage arises that the wafers that

Sticko tegethernat Jeheks fiiee nds apsyfipbd dna destanseriasgachpother. 15

A furthe vant age of an increased vol ume flow consists in that the wafers

at Ieastﬂﬂnqmaﬂ3/adWHnn&gescariﬁﬂssluhay the wafers that stick
together at their free ends are held in a distance to each

other.

15 A further advantage of an increased volume flow consists in
that the wafers at least slightly vibrate, so that slurry

adhering to a surface of a wafer can come off more easily.

For optimization of the cleaning process there is provided
20 at last one ultrasonic device that is arranged within the
basin and optionally is immobile or movable. Further, the
ultrasonic sources can be arranged or directed inclined or
parallel to the wafers. This cleaning process
advantageously follows directly to the cleaning process
25 with the at least one shower element. For carrying out this
process it is necessary that the basin in which the carrier
device is arranged is filled with fluid. Preferably, a cold
fluid is used in order to enable an optimal transfer of the
ultrasonic waves. Preferably, the temperature is adjusted
30 to a value between 15 and 25°C in order to prevent chemical
reactions and to ensure an essentially mechanical

treatment.

The cleaning process with ultrasonic waves preferably can

35 be supported by at least one immobile or movable cross flow



adhering to a surface of a wafer can cone off nore easily. For optimzation
of the cleaning process there is provided 20 at |ast one ultrasonic device
that is arranged within the basin and optionally is inmobile or novable.
Further, the wultrasonic sources can be arranged or directed inclined or
parallel to the wafers. This cleaning process advantageously follows

directly de@ithe gbeanimg peaeessidh Wi hat heratd! eastepnewshawar edenment.
For carrying out this process it is necessary that the basin in which the

carrier bdevinge Wherg¥angbd adoke-mea twioried |aliakePr dpeiapl yith cotyl fluid
|s used i Cﬂ{%gsrtt tgen $x§e9.”e?8rhjéﬂ§'t S%E%@‘%SE h et r}‘?1né:'*tlitornaso L& Yaves.

Pr ef er abl™y, enperature i s a 0 a val ue between 15 and 25C in

order to dyoewenttichen galiceeacrhars amnthd 0 €nsss e @hokssertviald y techani cal
treatment. The cl eaning process with ultrasonic waves preferably can 35 be

suppobt ed Byuda ticsastudBhe iafobhe ef bR idoFhBFamcEgs € imesiherl & i for the
gener ati Qn of & ;&lui d ,3Lheam Wt hig t}eﬁSV\g?é%?ce%erﬁépe’w? ahoyesyent | oned

shower device with ifs at least one s enent exercises the nction
of this rdmedisd loowydevheepafbiis]es htoosersdf bgwtdevide: nass darfar Miat ed such
that the fluid streamis dirﬁgted into the respective interspaces of two

adj acent Maf&EeSt (MG B5PSTi hiPHgIGRAGSt RE BAFt PAFEs AToddthed P e

ul trasound,ithe alsd&astyOng Crossaf bowrdeyk6e oer L8 Ayt &%éeﬂﬂ’?gé wo- par t
device, respectively, has a plurality of nozzles (openings or borehol es)

t hat 1ar e drumctriedwdldsy) ddraiectrd funaaicmaltlherconnectsd | tastaomneotlozzzl e bar

d th fed by the sa fluid vol une., Dependi ng .on the | ength of
the substrdt &° BEach FODaTH ok &R milbrhd Mot brea e He HFE t he

fluid volume. Depending on the length of the substrate
block to be treated and on the feed pressure at hand, the
cross flow device may on both sides be divided into several
15 segments, wherein each of them 1is characterized by the
presence of one nozzle bar. The position of both parts of
the cross flow device is (if necessary, separately from
each other) adjustable. The height as well as the distance
of the cross flow device or of one of its parts or segments
200 to the basin wall is changeable. Further, the cross flow
device or one of its parts or segments can be moved in
parallel to the lateral basin wall. Preferably, the cross
flow device is only activated when its nozzles are located
below the fluid level. If desired, the at least one nozzle
25 bar that is arranged at one side of the basin can execute
an oscillating movement that can optionally be directed in
the up-and-down direction, against to or away from the
basin wall, and/or forth and back parallel to the basin
wall. In this way, location~independent fluid eddies
30 advantageously may develop and can be used. A further
advantage of the oscillation parallel to the axis of the
nozzle bar is the avoidance of differing flow

characteristics as they can occur e.g. due to clogging of



cross flow device may on both sides be divided into several 15 segnents,
wherein each of themis characterizediby the presence of one nozzle bar.
The position of both parts of the cross flow device is (if necessary,
separately from each other) adjustable. The height as well as the distance
of the cross flow device or of one of its parts or segnents 20 to the basin

wal | is ghangeable FHeEhees.thepgrossifd ownodemkae,or enesoérsts q@rts or
segnents can be noved in parallel to the lateral basin wall. Preferably,

t he crossubpstawtgsviteat s egfineredyi vadkerahd® i 98encrHtdemr arfoctited bel ow
the flui q/'lb?‘é?i' | f degired thgmggobggﬁt opg.nozz| e, 25 bar c%pat i arranged
de 6 " exactte’ a i n

at one si ¢ basin ca oscCi Tl ating novene t hat can

opti onal lintkesgaest ecbf n stbe uplandedewn dif,ectaotoragagnstect o tdre anay
fromthe basin wall, and/or forth and back parallel tqo the basin wall. In
this hayinveaiicrsn- ienddpifderity 1ot aredidi £§0%0d8ddSRtadSo I8P STty Hevel op

and can %%e&ﬁéedchﬁ%éugw,earr%ﬁg@at, e #frtdiepscillaiioniraraldgledio the
axis of the "nozzle bar is the avoidance of differing flow characteristics
as they ¢antbecdepehgofdude dacdlioggi ng of 12 individual nozzles. By this
novenent, clusters of substrates that extrenely adhere to one another are
set vibrating, thereby inpraoving the cleaning of the interspaces of such

cl ust er s Preferabdor dithy 00aHE Hamventdes, IneDImaAINIH AT ¢ s $1dw
oS5 IEERL MpuSena i er ot apoth n A rent I 11
r ect angultamwarasertgien oppposheecupperinandlar iswehanmdgiren ofaittuscslael ¢ hat
Points 1 oAl dS e e 3PPRRL 8p2aR! N 18l ! L g chanlered, PRILT cHl e Yare
arranged in the chamfered regions are slightly adjusted up-
or downwards and thus not cannot emit parallel to the
15 nozzles arranged in the middle region. By the chamfered
regions it is achieved that dirt spots located between two
adjacent substrates can be removed even more efficiently.
Preferably, the nozzle bars have flow breakers, by which a
most possible homogenous flow characteristic over the

20 entire nozzle bar is achieved.

Preferably, the nozzle holes are not circular, but rather
oval or most preferred star shaped, and have a preferred
cross sectional area of 0.1 to 0.5, most preferred of
25 0.2 mm?, wherein they are preferably designed in such a
conical shape that the diameter at the outlet is approx.
0.3 mm smaller than the one at the entry. The geometry of
the nozzle holes preferably allows for the drag-in of gas
into the fluid stream, thereby achieving positive effects
30 on the cleaning results. Preferably, the nozzles in a
respective nozzle bar are arranged in columns and rows,
wherein the columns are preferably spaced 4 mm, and the
rows are preferably spaced 3 mm from each other. Most

preferably, the geometry of the nozzles is such that a most



preferred to the back, so that the nozzles that are arranged in the
chanfered regions are slightly adjustegd up- or downwards and thus not cannot
emt parallel to the 15 nozzles arranged in the mddle region. By the
chanfered regions it is achieved that dirt spots |ocated between two

adj acent substrates can be renoved even nore efficiently. Preferably, the

nozzl e baisshave flaowlpakels, (dygwhigh @m) Mestiipossitblies hasmgenous fl ow
characteristic over the 20 entire nozzle bar is achieved. Preferably, the
nozzl e héhes s rotPrsfenred  dbametarnhef 2BRAPXer B8t prefdriled St ar

shaped, an a e S ct.l I . 1,t0 Q. st

preferr egu%fbr&;%%& Zg\yrr%%, %\lﬁgr elﬁ):]VPt ﬁ%a?/‘garggggragf g@% gé%gé%ghec}qﬁ ﬁt%ﬁ%h a
coni cal shape thkate fiffee tdicaimether jatt tdre toid lodtjdcx dpprocft’0. 3 mm snal | er
than the one at the entry. The geonetry of the nozzle holes preferably
allowd for the drag-in of gas into the fluid stream_thereby achieving

posi ti ve ASIREEHaBE 0o e kaad mFackimay. Mremazbly Pake P¥es in a
respecti e &ZAes?éésj%%naérgﬁggﬁgsgnﬁ%wfﬂaw LOUS conahengidy the col ums

are preferably space e rows are preferably space nm from
each ot hefuchVostmampief etAbty thehe lgaahets yerof ttde 6027l e ichsusidé hat a
nost 13 possible far-reaching (e.g. 400 mm) fluid jet is generated that
has a préfdrlcedtileamtzlaot appride ethfirardddi AP irct t 6RBH ehtuden when

B e T O e L
present san bbth stdes Diutdie g oski ddabeddewitcethre sonstoated blhockuch a
ranner tg%ttetrrr]l%tfiln%}i dfirgmerphtet efle tnI Xroq:hoenerlstig}qg,’ respectively. If
one part of the cross flow device (one side) according to
the invention comprises a plurality of segments each having
15 a nozzle bar, it must preferably be assured also here that
directly opposing nozzles are not activated simultaneously.
By this alternating control an optimal cleaning 1is
achieved.
After the ultrasonic treatment of the substrate block the
20 basin is emptied, and another cleaning process with the at
least one shower element begins. Depending on the
requirements the process can be repeated by changing
between the cycles ™“cleaning process with shower element”

and “cleaning process with ultrasound”.

25
According to a particular embodiment of the invention the

substrate block is firstly cleaned by means of the shower
device with a warm fluid that, i1f desired, contains
suitable chemical additives such as e.g. surfactants,
30 wherein its temperature preferably is between 35 and 40°C.
Subsequently, the ultrasonic cleaning takes place within a
cold fluid. Both processes recur, if necessary. As a final
process, there is provided a cleaning process that uses the

shower device with a c¢old fluid. The latter has the



| e —

whil e the nozzles on the other side do not emt fluid. 10 After a short
period of treatnent, the sides are chagnged, so that the fluid is directed
at the substrate block alternating fromthe left or the right,

respectively. If one part of the cross flow device (one side) according to
the invention conprises a plurality of segments each having is a nozzle bar,
It nust @a%g,ft@,e'eyt%ta%\ér &Hh M3 LA thhatl codid §atdiv QRRARING nawzl es are
not activated sifmultaneously. By this alternating control an opti nal

cl eani ngwiagerac iiremed.r yAhigeouthe ementasddiyc canedinge mensfining substmat e bl ock
the 20 basin.is e i ed, .and,anot her cleaning process with the at | east
one showgp gﬂéwzﬁtg@é&Fﬁsﬁngﬁgn&P&%rﬁn the requirenents the process can be
repeated by changing between the cycles "cleaning process with shower

el enent " paRAJ16LCAY NP OCRSS: Wi N thir 886WBH1 ng2F1AGe0Nd Ngyldm s
particul ar enmbodiment of the invention the substrate block is firstly

cl eaned bydnearsfefabhhe skigwesteddevdce wiehparsewnef gtdvadmat 15i fardksi red,
contains, suitable chem cal additives such as e.g..surfactants, 30 wherein
‘ts tenpdfatur o WREFrabIy | TR T 35 Ararate. SBubsBGuertl .t

ul trasoni,g r¢lieaniakd vt gkesr oF a6€. WekRirB rap169! dif | HbflprBath phocesses recur,
if necessary. As a y

. inal process, there is provided a cleaning process that
uses t henoghdwemidgvi cwnwiitdnic cotbfd¢uants Tha laat taounds ¢he0140 advant age

eveni bl 1 Tedas NG Febini A eGP0 5T BT Adkere 't 6 he W s
Accordi ngct othBe enveRti opluihe sbowesi nds flgh ek i sulbepuUreferred.
Preferably, the surfactant(s) have a (mean) pH-value of
approx. 13.0, so that the pH-value of the shower fluid
advantageously can be adjusted to a preferred value less
15 than 12.0, and to a particularly preferred value between

10.5 and 11.0. Further, the shower fluid can comprise base

or acid as well as further chemicals, if desired.

If desired, the method of a preferred embodiment according
20 to the invention can comprise an additional process step of
glue removal. For this purpose, the carrier device and, if
necessary, the auxiliary device are transferred into a
treatment tank that contains a liquid which is appropriate
with respect to the composition of the glue used. For
25 example, the use of an aqueous fluid containing acetic acid
has proven to be particularly suitable, wherein it is
particularly preferred that its temperature and pH-value
are adjusted to values around 40°C or 3.0 to 4.0,
respectively. Subsequently, the wafers are rinsed, what
30 preferably takes place by transferring them with the

auxiliary device into a water filled rinsing tank.

A further essential advantage of the method is that it can

easily be integrated into a subsequent treatment process of



and preferably adjusted to a tenperature between 15 and 40C, wherein a
tenperature between 30 and 40Cis paydicularly preferred. Preferably, it
conprises suitable non-foam ng, non-ionic surfactants in an anmobunt of 0 to
1 10 vol.% wherein an anount of 0.1 to 0.5 vol.%w th respect to the
entire fluid volune is particularly preferred. Preferably, the

surfact aphes)udavies 2 [eeal)s PEr¥akbHe frt idRAAX.y 13dPansagkbat tdatpH val ue
of the shower fluid advantageously can be adjusted to a preferred val ue

| ess 15 elkaprt2ng, tmdthe dnyamtiicy athy pretressedamanetdes ween PE. 5 and
11.0. Further, the shower fluid can_conprl. base . or id wel S
further éﬁéﬁﬁggﬁs,%%ace§¥re%?glf%&ggda%ifa;%érnﬂ%ﬁ%ﬁ%g aagggfeﬁﬁgg

enbodi mrertrcataendi BF 13Q g0 @ tiitienrt iwdr hcan coRranse qrnladdi tieorsl process
step of glue renoval. For this purpose, the carrier device and, if
necesSarys ehébded-liary device are transferred into a treatment tank that
contains a liquid which is appropriate wth respect to the conposition of
the glue used. For 25 exanple, the use of an aqueous fluid containing acetic
acid has, proven _to be particul arly suitable, wherei.n it is icularly
preferre utrﬁg‘feri ESVALREEFSN T & r?éjyl WA G & ST tfoOl\F;I;Cf"%Jlenséjar ound
40C or 3Rsk@iptQon ESRRAU &l Vin SRS aquRItdsy arldhd ivefiey sclafigng i nsed, what
30 preferably takes place by transferring themwith the auxiliary device

into a water filled rinsing tank. A further essential advantage of the
et hog i%jggggsit can easily be integrated into a subsequent treatnent
process he wafers. It has proven particul arly advantageous that

accordin J%P he invent% gg%hg %h ces i%a%%g%t%%s€ﬁgwé§%rfg§Ljé§¥%§xa0tly
and repr ci bl e, where S

2, essentially consisting of the substrate

block 1 to be cleaned;

15 Fig. 2 shows a perspective view of an auxiliary
device 8 for the reception of the carrier

device 2 according to fig. 1;

Fig. 3 shows a perspective view of an auxiliary
20 device 8, in contrast to fig. 2 already

being loaded with the carrier device 2;

Fig. 4 shows a schematic view of a preferred
embodiment of the apparatus according to the
25 invention with shower device in form of a

two-part shower element 16;

Fig. 5 shows a schematic view o0of a ©preferred
embodiment of the apparatus according to the

30 invention with shower element 16 or cross
flow device 17, respectively, but in

contrast to fig. 4 already with inserted

carrier device in initial ©position (A);

shows a schematic view of a further



treatnment of large quantities with a constant quality level 5 is enabled.
Further advantageous enbodiments are given in the follow ng description as
well as in the figures and in the clainms. 10 Figures Fig. 1 shows a
schematic view of the carrier device 2, essentially consisting of the
substrate block 1 to be cleaned; 15 Fig. 2 shows a perspective view of an
auxiliary device 8 for,the reeaptinfo@indhe GAdH eh devbcesA aceaiding to
fig. 1; Fig. 3 shows a perspective view of an auxiliary 20 device 8, in
contrast to fig. 2 al readprebenngtlioadesf wulhrehendar rdevicevilée ndFig. 4
shows a schematic view oh a pr eflerrecjC fg‘oodi nment offihe ppar at accordi ng
to the 25 invention w tR°EREWST T ce P n°forThot° a o 5art shower
el ement 16; Fig. 5 showseapschereliyc BemPf aarpheker red pewbodiiwsy of the
apparatus according to the 30 invention wth shower elenent 16 or cross
fl ow 8evice 17, respecti(Bely, but in contrast to fig. 4 already with
inserted carrier device ininitial position (A); shows a schematic view of
a further_ 16 . preferred enbodi nent_wth nore detailed representation of
ul t r asoniBESE&HPLd- 0P8 Odn @D SR “¥oss flow device 17,
respectively, being arranged on both sides s (B). _ ‘

In fig. 1 a substrate block 1 to be cleaned 1s depicted.

The substrate block 1 is mounted onto a carrier device 2

10 that consists of a glass plate 3 and a mounting element 4.
In this embodiment, the substrate block with its one side 5
1 is glued planar onto the glass plate 3. The already
performed sawing process whose cuts reach into the glass
plate 3, results in the formation of individual substrates

15 that are also referred to as wafers 6. Between the
individual wafers 6 a respective interspace 7 develops in
which the so-called slurry (not shown in the figures) 1is
present that shall be removed by the cleaning process
according to the invention.

20
In order to transfer the substrate Dblock 1 that is

connected with the carrier device 2 to the apparatus
according to the invention as depicted in figs. 4 and 5,
the carrier device 2 1is transferred with an auxiliary
25 device 8 as depicted in figs. 2 and 3. Preferably, the
auxiliary device 8 comprises laterally arranged means 9
that interact with the apparatus according to figs. 4 and
5. In order to allow reception of differently sized carrier
devices 2, there is provided a reception device 10 that can
30 be flexibly positioned for reception of the carrier device
2. Furthermore, the auxiliary device 8 is designed in such
a manner that the substrate block 1, as depicted in fig. 3,
takes a position that protects against unwanted collision

with an object. In the exemplary embodiment represented



Description of an exenplifying enmbodinent In fig. 1 a substrate block 1 to
be cleaned is depicted. The substrate block 1 is nounted onto a carrier
device 2 10 that consists of a glass plate 3 and a nounting elenment 4. In
this enbodi ment, the substrate block with its one side 5 1 is glued planar
onto the glass plate 3. The already perforned saw ng process whose cuts
reach in S11Pp e ts. i i f

substrat%% % I%k%§a%% g %oa%gféﬁﬁﬂ%‘%% ggﬁag?%$éﬁagl%@e%ggnqgﬁ%$ |nd|V|duaI
waf ers 6 taer ggpadideve nadres spackat? eevebopstha swbsthatke kdowall ech sl urry
(not sho%p in the figures) is present that shall be renpoved by the cleaning
process é@@?&lﬁ&epo the invention. 20 In order to transfer the substrate
block 1 that is connected with the carrier device 2 to the apparatus

accordi ng.t e d t g d 54t r device
21s ?r a%élf g)r%(%g( V\?%!hgékggu%%ﬁtl gcﬁiy(&Z%g%éer?/}r{% %rOée gpl ?thgd Jkﬁj@{dseZ and 3.
Pr ef er ablly, itshdoaaled |witty ﬁmglEEXBlmmnprdsescéaBeraBlyﬁawnangedﬁmpans 9

that interact with the apparatus cording to figs. nd 5. In order to
aIIOM/reéeptﬁ&w%ﬁp%ﬁ%QQﬁei§I§t§?§gd ﬁﬁr?lgPus&Qg &és aﬁfﬁﬁ%?ﬁ%?%ﬁOV|ded a

reception dew;ce 140 thRal Gan 30 flaqlféaemlw Pasidipnedh d oo aeepsion of the
carrier device 2. Furthernore, the auxiliary device 8 is designed in such

a manner dtilven stilve esulsstahattéas] dek auxidsi adapicstwedd B fdan Stitakesoa
position_that pro ect ai nst nmanted collision wth an object. In the
exe Par & Bo ¢ % et ed - here, rods 11 are arranged as

connecti on elenents betmeen the provided means 9 that enclose the substrate

bl ock 1i?}eferably, the basin 14 is designed in such a manner that

it can receive the auxiliary device 8 at the respective

means 9.

15
The apparatus 12 further comprises a shower device 15. The
shower device 15 substantially consists of a shower element
16 that is designed in two parts and runs in parallel to
the longitudinal extension of the carrier device 2.

20

In the exemplary embodiment depicted in fig. 5, the shower
element 1s wused as cross flow device 17 during the
ultrasonic treatment. This c¢ross flow device, thus also
having a two-part design, has nozzle-like means that
25 generate a cross flow within the basin 14 for the cleaning

of the substrate block 1.

Further, an ultrasonic device 18 with ultrasonic sources is
provided at the bottom side of the housing 13. According to
30 the needs, this ultrasonic device 18 is switched on or off,
and it serves for additionally loosening or removing the

slurry that is present in the interspaces.

As an alternative to the ultrasonic device 18 depicted in

35 fig. 5, a mobile ultrasonic device that also within the



between them s In order to carry out the cleaning process, the apparatus

12 is | oaded with the auxiliary devicgg8, as shown in fig. 5. The apparatus
12 itself has a housing 13 that conprises a basin 14 that can be filled
with a fluid. The basin 14 is dinensioned such that he auxiliary device 8
can entirely be 10 taken up by the basin 14. Preferably, the basin 14 is

desi gned g i s$Uchsa mmnek tRgbeql tt&aﬂngecﬁéé@ti&? R | bar Yo Asyigseq 8 at the
respective nmeans 9. 15 The apparatus 12 further conprises a shower device
15. The istsdwerd ddvitde 5 aulystant ilangbidengisis iogfga shower el enent 16
that is designed in two parts and runs in parallel to the |ongitudinal
extension of the carrier device 2. 20 In the exenplary enbodi nent depicted
in fig. Dpdhe i inc&lnent is used as cross flow device 17 during the

ul trasoni . is cross flow device, thus also having a two-part

desi gn, | e-1] B at fl ithin the basi
2ror hetoasng R St e BALT Further, an ultrason ¢ devi oo

14 for the cleaning an ul trasoni c device
18 with wfiteasonhe searcbsri sleviravi dedt @fetther botittdm shde afixt heahpusi ng
13. According to 30 the needs, this ultrasonic device 18 is switched on or

of f, and‘*??é%%v%sb?érk&ﬁﬁ?t?%ﬁé@@?cﬁﬁoégﬁpnd¥ﬁ? PBRBYPRYSt e SsHiFry that
is preseny) incpbe darsPages:cAs Antakber nat hye it hhe,yil tiaseni gndevi ce 18
depicted iI'n 35 fig. 5, a nobile ultrasonic device that also within the 18
basi n 14 igahi vhelurdvedatoeranys peset idiramiedetpwerddedthe bottom 20.

10 This means that the interspaces 7 each are open to the

sides and in direction of the bottom 20 of the basin 14.

The cleaning process starts by activation of the shower
device 15. The fluid stream 21 that exits the shower

15 element 16 enters into the respective interspaces 7, passes
through them at least partially, before it re-exits in the
direction of the bottom 20 of the basin 14. Due to the
processing according to the invention as set forth in
detail above, the slurry can be removed from the respective

20 interspaces 7. Depending on the degree of contamination,
this cleaning process can be repeated as often as desired.
The fluid stream 21 itself 1is preferably temperature
controlled and can exhibit temperatures between 25 degrees
and 40 degrees Celsius.

25
According to a preferred embodiment, an ultrasonic cleaning

with the ultrasonic device 18 subsequently takes place. For
this, it 1is necessary that the basin 14 is filled with a
fluid in order to transmit the sound waves from the

30 ultrasonic sources.

Subsequently, the basin 14 is emptied and the already

described shower process starts.



i nstead of the stationary inmmobile nmounting. Operating principle: 5 The
cleaning process is as follows: After;dhe carrier device 2 together with the
auxiliary device 8 has been introduced into the apparatus 12 (fig. 5), the
carrier device 2 takes a position by which the individual wafers 6 are
directed towards the bottom 20. 10 This neans that the interspaces 7 each
are opentho dfwes shHRErandHd dhae6tinaR1Ofstdps behhoB20repehbeqbasi n 14.
The cl eaning process starts by activation of 'the shower device 15. The
fluid stréasn2ast Hesiegidts the shower 15 el enent 16 enters into the
respective interspaces 7, passes through themat |east partially, before it
re-exits_in the direction of_the bottom 20 of the basin_ 14. tq the
processiﬁSQQEgoF&Fn§QW?W FhvE ?iBﬁeaspggfc_S?PﬁdiﬁJQﬁﬁﬁﬁqéiﬁiﬁék t he
slurry can bedremmyad 4 andner respests veaklsi Bhgeeracrs nY. Hxrandihg on the
degree of contamination, this cleaning process can be repeated as often as
desired. wiTheaf koild $flmaam Zhuist, sdltf dag jpreebeealsing ede Mp@rtatnama irgavet r ol | ed

and can exhibit t eratures between 25 degree and 40 degrees Cel sius. 25
Accordin§§P5r¥’p?§PEF?§ gﬁﬁ@&% ntgr&ﬁsuP%F s%ﬁ%:%ﬁ%ﬁﬁﬁ'ng with the

ultrasoni c device 18 subsequently takes place. For this, it is necessary
that theghagicBnld JeS fid | Gbaddtud 1fhebdrangr der the Lrarsilod hgpound
waves fromthe 30 ultrasonic sources. Subsequently, the basin 14 is enptied
and the &lyr esdyryidescoubedhshowerhet ogessrdingt o 1the | anvend ivanndr, the
individu%gsst%%%o%%n %%sg?%ﬁ%te%daspre—clean thin, fragile discs

automatically. Particularly in the fabrication of wafers

for the semiconductor and solar industry it is necessary to

remove the so-called slurry immediately after the sawing

15 process. This slurry very firmly adheres to the surface of

the respective wafer, so that a manual treatment had to be

carried out up to now. However, Dby means of the method

according to the invention is has become possible to enable

a high quality and automatic pre-cleaning of the wafers 6.

20
The present invention was disclosed in view of the

treatment of silicon wafers. As a matter of course, disc-
shaped substrates made from other materials such as e.g.
from plastics can also be treated according to the

25 invention.



often as desired. Before the renoval of the then pre-cl eaned substrate bl ock
5 1, preferably a shower process takeﬁ)place agai n; however, wth a cold
fluid. Thus, it can be prevented that " remaining slurry, at |least directly,
dries onto the wafers. By neans of the apparatus 1 according to the
invention and 10 by carrying out the nethod according to the invention it
has becone possible to pre-clean thin, fragile discs automatically.
Particularly in the fabrication of wafers for the sem conductor and sol ar
industry it is meCesshAryOtP ReboVeEtReEsw-call e $lMrByEi Rmedi ately after
the sawi ng 15 process. This slurry very firnmy adheres to the surface of

the respective wafer, so that a nanual treatnent had to be carried out up
to now. hbmeggbstggtgegqgcqf the method according to the invention is has
becone possible to ena a high quality and automatic pre-cleaning of the
wafers 62. 28aThméepr dsentei nventi on was di sclosed in view of the treatnent
of silic ers. As ,a matter of course, disc- shaped substrates nade from
ot her Serlg 8SSubhaLs e. g. fron1p|ast|cs can al so be treated according to
the 25 ijnvepbi@Rindlelbmkn® TOF REFERENCENUMBERS 1
substrate block 5 2. carrier device 3. glass plate 4. nounting el enent 5.
one side56. waktesid® 7. interspace

6. wafer

10 7. 1interspace
8. auxiliary device
9. means
10. reception device
11. rods

15 12. apparatus
13. housing
14. basin
15. shower device
16. shower element

20 17. cross flow device
18. ultrasonic device
19. ultrasonic sources
20. bottom
21. fluid stream



8. auxiliary device 9. neans 10. reception device 11. rods 15 12.

apparatus 13. housing 14. basin 15.,gshower device 16.

shower

el ement 20

17. cross flow device 18. ultrasonic device 19. ultrasonic sources 20.
bottom 21. fluid stream?21 Cains 1. Apparatus for the cleaning of thin
wafers (6), wherein the wafers (6) are fixed wth one side to a carrier 5
device (2), and wherein an interspaceafy is forned between two adj acent
wafers (6), substantially consisting of: - a shower device (15), by which
fluid is injected into the respective interspaces (7), and 10 - a basin
(14) thatl.caApberfitbbedom tthd | ol eamimg t bat this diafensi offed swivhreirat it

houses t he c rier__devi aracter.i.zed in that the shower deV|ce (15)
conpri ses Fed@f Orie gge)wé%feel g féc)zh hAVF ng *& %I WP alfi t P of €45

nozzl es and acl/Weepart) desingn w\hébeﬁﬁcw espeetkpacparf7beiirg £ Fd@ed

| aterally at one | ong S|de of the basin §14) |n such a manner that both

parts run pabgktkeento two  adjacent

consisting of:

- a shower device (15), by which fluid is 1inj

into the respective interspaces (7), and

ers ' substantially

ected

10 - a basin (14) that can be filled with fluid and that

is

15

20

25 2.

30 3.

dimensioned such that 1t houses the carrier
device (2),
characterized in that the shower device (15) comprises
at least one shower element (16) having a plurality of
nozzles and a two-part design with each respective part
being arranged laterally at one long side of the basin
(14) in such a manner that both parts run parallel to
the longitudinal axis of the basin and, with respect to
their flow direction, are positioned 1in opposing
directions, and wherein both parts of the at least one
shower element (16) are controllable in such a manner
that directly opposing nozzles are not activated

simultaneously.

Apparatus according to claim 1, characterized in that
the nozzles are functionally connected to each other
via at least one nozzle bar so that they can therefore

be fed by the same fluid volume.

Apparatus according to claim 1 or 2, characterized in
that the at least one shower element (16) 1is divided
into several segments on both sides, wherein each of

the segments has one nozzle bar.



the longitudinal axis of the basin and, with respect to their flow
direction, are positioned in opposing,20 directions, and wherein both parts
of the at | east one shower elenment (16) are controllable in such a manner
that directly opposing nozzles are not activated sinultaneously. 25 2.
Apparatus according to claim1, characterized in that the nozzles are

functionqLIyAggggthgdtgbéggaﬁﬁghego Vighyat beasti@nesnozzl etbar 30 that
they can therefore be fed by the sanme fluid volunme. 30 3. Apparatus

accordi ng tocbhapmterdrer, ighahadt éhiez@@silt iamhatf et hatpd "estoforidshower

el enment (16) _i ivide i nt veral, . bo i , I n each
of the segnﬁhégg a§QS%E”ng }é?bgﬁ. 93?9%59%%%§¥ tu%gggggﬁgﬁxgqﬁgﬁgny of
clains 1 to 3ackhataelrer iadgdisicatilkat the position of both parts of the
shower elenent (16) is (if necessary, separately from each other)
adjustable. 5 5. Apparatus according to any of the preceding claimns,

char act ePi- zeBipParahus ccderdime dowenydedd c&helspreanding rphaidns m

relation to the_i bLIgFE%brkﬁgtd%{kﬁgr Q%%,gﬁ'&é} éégé%én(fgyﬂé§h(2) can

e
be noved in refattont 16 he T mobi shower devi ce or the carrier

device (2) apeweldvaxs the sdpyefomlevicetfdS)imgbile oBYedeirn detiatd on to
each other. 6. Apparatus according to any of the preceding clainms, 15
characteri zed2i n Phathgt ceEdderone vilcer dgdnic@nddd e vA 8N j e hrtolfled t hat

is appanged pithin the basin (14b,eertyopally i1gmbile opngovable .,
device (2) as well as the shower device (15) can be

moved in relation to each other.

6. Apparatus according to any of the preceding claims,
15 characterized in that at least one ultrasonic device
(18) is provided that is arranged within the basin (14)

optionally immobile or movable.

7. Apparatus according to any of the preceding claims,
20 characterized in that several shower elements (16) are
arranged on different levels with respect to the depth

of the basin (14).

8. Apparatus according to any of the preceding claims,
25 characterized in that the least one shower element (16)

is vertically adjustable within the basin (14).

9. Apparatus according to any of claims 6 to 8,
characterized in that the ultrasonic device (18)

30 comprises ultrasonic sources (19) that are arranged
inclined to the horizontal orientation of the carrier

device (2).



| et e et

7. Apparatus according to any of the preceding clains, 20 characterized in
t hat several shower elenments (16) arepyszarranged on different levels with
respect to the depth of the basin (14). 8. Apparatus according to any of
the preceding clainms, 25 characterized in that the | east one shower el enment
(16) is vertically adjustable within the basin (14). 9. Apparatus according

to any 0f10Q|§bF§Er§tE§_ 8,ac&hadacd ertged drfy that t ke auldy aseni ¢cdevg ce (18)
30 conprises ultrasonic sources (19) that "are arranged inclined to the
hori zont al orheneateonzefl tite thati éhe deMimgsqQE)c 28urges Agddr aaxs
according to an¥m8f cl ai ggiggto 9, characterized in that the ultrasonic

€ r

sour ces (19)a5F g rgﬁée tating. 5 11. Method for the cleaning of thin

wafers (6) by nmeans of an apparatus, wherein the wafers (6) are fixed with

one sidetovatRanrifer dMd el dain@nef Wi €l RadBrknt@)spaceanednd 45 forned
between two adj acent wafers, and wherein the apparatus substantially
consi sts of anshoreradesi ceheFelns)thsy walfiedts flQli ditis fijettwdh mret he

respective interspaces %7 and _a basji (%ﬁ%{t at_can be fillqg jth fluid
1 73y

and that is GriensPoRed2Edde T K5 A€ néuges™ KT &7 devies

characteri zedq7by itsher Fradd PVib&iGve i OERS S a8 8PSht 1 Hadk ris)Se&irid Oih&fe e
carrier device (2) with the substrate block (1) into the enpty or partly

filled basi&helappapptegr syosdasiiadfiln kordisdis mf pr ctedeeni davide shower
devigg (15)5 (15) by which fluid is injected into the respective
interspaces (7), and a basin (14) that can be filled
with fluid and that is dimensioned such that it houses
the carrier device (2), characterized by the following
process steps:
15 a) insertion of the carrier device (2) with the
substrate block (1) into the empty or partly filled
basin (14);
b) carrying out of the cleaning process with the
shower device (15);
20 c) carrying out of the cleaning process with the

ultrasonic device (18) in the presence of fluid.

12. Method according to claim 11, characterized in that the
shower device (15) comprises at least one shower

25 element (16) having a plurality of nozzles and a two-
part design with each respective part being arranged
laterally at one long side of the basin (14) in such a

manner that both parts run parallel to the longitudinal

axis of the basin and, with respect to their flow

30 direction, are positioned in opposing directions, and
wherein both parts of the at least one shower element

(16) are controllable in such a manner that directly

opposing nozzles are not activated simultaneously.
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20 c) carrying out of the cleaning process with the wultrasonic device (18)
in the presence of fluid. 12. Methodsaccording to claim1ll, characterized
in that the shower device (15) conprises at | east one shower 25 el enent
(16) having a plurality of nozzles and a two- part design with each
respective part being arranged laterally at one |ong side of the basin (14)
in such a3, manesdt Batoketihgpatd S cnieamparial bel 129 tbealesgetudedalin axis of
the basin and, with respect to their flow 30 direction, are positioned in
opposi ng di reedt ofdie aREOCRAEr eFtrBoN phPt SO Tk bt aRECHRe AKower

element (16)rpLe £ROtEPLLablesin such a manner that directly opposing
nozzl es are %ot act?va ed s?nu?ta eoﬁsly. 24 13. Method according to claim

11 or 12, characterized in that the process step b) is carried out before
and aften. thetps@cessosidmoc)to5cldinMeEthodradegr dengrbotekacedlliror 12,
characterized in that the process steps b) and c) are carried out several
times one aftRattHe't HEFOCcESs NEERSd &ecorBfngCt o & dfarlilds oMt to 14,

10 characteké ﬁgrgf tha stgﬁ?p5998§SFﬁEe8t9%ris carried out with a warm
y

fluid. 16. od according to any of clarns 11 to 15, characterized in

that the process step c) is carried 15 out with a cold fluid. 17. Method
accor di ngst oMabyodf caidmiibly t otd6, arphar act eré zeths n tthat tbe [1ast

cl eani ng process conprises carrying out of the cleaning process with the
20 shbwer deGieBa¢88¥ladfingra Etl fhg Process step b)” 1s carried

out with a warm fluid.

16. Method according to any of <claims 11 to 15,
characterized in that the process step c¢) 1is carried

15 out with a cold fluid.

17. Method according to any of <claims 11 to 1le,
characterized in that the 1last <cleaning ©process
comprises carrying out of the cleaning process with the

20 shower device (15) using a cold fluid.





