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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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 pm, such as e.qg.
150 to 170 um. The shape cof the discs is arbitrary and can
e.g. be substantially round (semiconducteor 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 sclar wafers (briefly “wafers”).

However, the invention is not limited to the mere pre-
cleaning of wafers. Rather, the 1invention generally
3¢ 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 usually 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

bl ock t ®RgdrrMedd $HH uedantind he glass plate. Alternatively, however
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silicon, but rather the silicon carbide particles that, being, ,
For the fabrication of a plurality of wafers “it 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
300 hardness; secondly, glycol or oil as a carrier and coolant.
More correctly, 1t 1is 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

0il in a so-called “slurry”, are performing the actual



adm xed with glycol such as e.g. polyethylene glycol, or oil in a so-called
"slurry", are performng the actual 33 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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gaps of tQF SLm)éfaégr éggk 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 in
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 1s, 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-li ke interspace. This manual treatyment 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 thedd skrdhaingt be ithedi W duaty wed epslbr eaktobll ivhepd assi ol ate and are
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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 cobject 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 pMBiaertaalesortfo tMd dmvdre isubstrate bl ock is applied conprises the

thin discs (such as e.g. wafers) produced b%mlo saw ng of the substrate
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wafers. The, entire cleaning process is intended to take place within a

basi n°t h&S¢&F b&™ 13 gjd“v?nr?h fluid. The basin is appropriately dinmensioned
such that the carrier device conpletely fits into it. 20 During the shower
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is adjusted in such a nner .that the |ower part of the substra bl ock (10
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sequentially, i.e. one after another, wherein a respective

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

290
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 1is adijusted in such a manner that the lower
part of the substrate block (10 to 50%, particularly
preferred approx. 30% of the wafer surface) is within the

fluid.

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

is not predetermined as long as it 1s 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
hel d secyneliyy dAacor deaght o taepr efrerdshbpidrdi BEdhechhi shdeviwerdss 5
provided in formof two rod pairs running parallel to each _other in
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axis of the asin and, wth  réspect to their flow direction, are
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 fcllowing 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 1s 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 1least one
shower element or one part of the two-part shower element,
respectively, 1is equipped with a plurality of nozzles

(openings of boreholes) that are functionally connected to



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
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as wefll d e el enen one” of S parts or
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t hat can optiondlly & ditected in t € ‘up-and-down direction, agal nst
t owar ds oreraw@alf ramithe dasiwveMal las atdéordfsorddcandhackepasiabler to the

basin wall. Advantageously, possible inhonogeneities of the flow
char &6t erd e e & tHuLHe tonpdehRAEE I FIFITHEE Sdvant B eS 2ee of2the

osci I atign par ald el 101 he 2 S @lqt A2 B siSudo avohehdigiering

fl ow characteristics as they can ~occur e.g. due to clogging of Individual
nozzl es. e thEsetsmpaerents; sabsentbe canudiersotrhadt iextramel yeladbere to
each the lateral basin wall. If desired, the at least one nozzle
bar that is arranged along cne 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. Advantageocusly, 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 aveoid differing flow characteristics as they can
occur e.g. due to clogging of individual nczzles. By these
movements, substrate clusters that extremely adhere to each
other are put into 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
poi nti ng deAndsig tire Oppostheybashiovakhiks ppaktiledl ard ytips efies £ Bels
chanfered to the back, so that the nozzles being arranged in these
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Preferably, the nozzle bars each provide at | east one flow breaker, by
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10 oval or nost preferred star shaped, and have a preferred cross sectional
area of @GHerart®rs,stiostoywefers eshtofre @z a2 bavhereiachheyedre preferably

designed in such a conical shape that the dianeter at the outlet is approx.
0.3 mmsmaller than the one at the entr The geonetiy of 15 the nozzle
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preferably spaged 3. mm (romeach oLher. Mbst, praferably. 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 hcles preferably allows for the drag-in of gas
into the fluid stream, thereby achieving positive effects
on the c¢leaning results. Preferably, the nozzles in a
respective nozzle bar are arranged 1in columns and rows,
wherein the coclumns 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”.

Accerding to a preferred embodiment the nozzle bars present
on both sides of the at least 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 periocd 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



possi ble far-reaching (e.g. 400 mm fluid jet is generated that has a
preferred dianeter 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

such a ngnreiaititgt dhe Sdgpicthtiss eatht edvamlyy 80nerzare sife, iwhihest he
nozzl es on the other side do not emt fluid. After a short period of
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at | east qne shower el enent. As_ process paranmeters, anpngst _others, the
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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 c¢f fluid {(eor ligquid, 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 immokile shower device
in order to remove the slurry from the interspaces during
the cleaning process. Alternatively it alsc can be provided
that both the carrier device and the shower device are

moved in relation to each other,



its flow speed are determ nant for the cl eaning process. 20 Both paraneters
can be varied by suitable nmeans knownign 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
t he abovannentdenedawuéient stiod ftlhedat stesst diewshgwerhebegbnttior of one
of its parts or segnments, opti.onal either the shower device is nmoved in

|
relation}P&eﬁﬁ@aFﬁﬁbbiF%?cé??ﬂ@#”ﬁeggﬁé?eoﬂf%hBOEéFFPE?dBGJHe§FE i% noved
in relationQ tigad mmbi | & ghower deyher Jitied des:i o kenmRMeist Nsosh urry

fromthe Interspaces during ‘the cleaning process. Alternatively it also can
be provi dede twetlsbotH the bashinermrdevircedanect hen shdwshedédvdtdemaref noved

inrelation to each gther. 10. In order to allowthe fluid streamf| ow ng

t hrough t ?qﬁﬁﬁsp§¥e§?“iH%lE%f??é?n%EVFCS'i§ﬂﬁiﬁﬁ4%ﬁﬁ%f$h?§a§%aﬁ manner
that the JesReGtiote APFhSi §eswPpi Abviewardsokat Rg Tidaenal i sveitide basin
and in direction of the bottomof 5 the basin. By the alternating, i.e

one- si de-idr - the- achéevedct thati ovheof sheshowsr déviséd aessdr dphg the t he
invention_. it is achieved that the slurry is fins out..of the, interspaces
from t he ‘Sit& 28T fgfsomf rtglnel tHe oat%e‘"’relsli e f&r(?néitqlr%aon%heo]? %lnd(:f ncr eased
volune flow of the fluid, the further advantage arises that the wafers that

sticky tegethesngt dihebn fiRer&andsy age1hgkd b disstance rtiQieachcnot her. 15
A further "advantage of an increased volunme flow consists in that the wafers
at | east fintgiet] y aduprdtage soarhaess| phay 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 ¢f 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@itee ebeaninyg peaeeasidd Wi hat helaidl eastemnewshower ghenment.
For carrying out this process it is necessary that the basin in which the
carrier {@é‘\h’%e YherpiangBe POV TEE SHRS | Ve Pr epBLEEI With cb¥fY fluid

s used iy arder Lo, enable. AncROELARI SLeanster ghdl Mo dilidasoni g paves.

I
Pref erably, tenperature i s adjuste to a val ue between 15 and 25C in
order to queaeentfldiem dalriceeactlihass anthd o enssis e dhoesseldviald y mechani cal
treatnment. The cl eani ng process mﬁ%g ul.trasoni c waves preferably can 35 be
pL Rt

suppoPt ed By HeshtuGhet Fdobif e fovibramciGs Sk oL L P for the

gener ati i Qe shidli d n3lr@AML higk tBGo baghAceMbergifothe apR¥esiPnti oned
shower device with its at | east one shower el enent exercises the function

of this wmimsssid lcovedevtieepaThius]esheéoosessdf bow tdeyiwet 1asdurfadr nTihat ed such

that the fluid st i s di ted into th ti i nt ft
adj acent Aaf$i%5 ¢ (et cByOSF i RLPHGIGUAGSt RE AP Paiids dloosineti byoThe

ul trasoungdyithe AlspLastvOng, chessaf bowrdevige oF e Rad t (Sbeh hggd wo- part
device, respectively, has a plurality of nozzles (openings 10 or borehol es)
t hat 1ar e drurctieddlds} ddrateciral fuwnabicmatherconviectad | tastaoheonlozrl e bar
and can thus he fed by the sa Q§ end%n on t.he Iength of

fluid | .
the substidt @& BT 18 DT okt P Bt DA he T oo Pretdurd H° nadi® ¢ 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 ¢f one nozzle bar. The position of both parts of
the cross fiow device 1s (if necessary, separately from
each other) adiustable. The height as well as the distance
cf the cross flow device or of one of its parts or segments
20 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 par that 1is arranged at one side of the basin can execute
an osciliating 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 advantagecusly may develop and can be used. A further
advantage of the oscillation parallel to the axis of the
nozzlie 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 dhanigealnad. Fuothees.t heBgr oghifd owmodemeeae ,or ohesbérkts @arts or
segnents can be noved in parallel to the lateral basin wall. Preferably,

the cros$UEtERTESvi ERATs SHLPTCY vaERAT GheiP | PRenGZA e ar 87Foctit'ed  bel ow
the fluid;hguelindf d%_?l'err%@a/ thendlol8ast OPReN0Zzl 8agPnhar that i arranged

at one side of the basin can execute an oscillating novéenent that can
opt i onal liyntlee sgharcect edof n stthk up-larsdedewn difect bonprdgagnstta o ©re anay

f the . basi 11, and/oy. fort d_b ll.el ta the basi N
Lis. Sy GRTI. 1hdSDUTHY {6 B30, 65°H0 CRVGREagEOUSIS Sty Wevel op |

and can hgdésednhdsd ustbenrragdvait age @frtdespsciklatkonipar atéghedo the
axis of the nozzle bar is the avoidance of differing flow characteristics

as they dan tdecwepdhg.ofdddre dadidgygi ng of 12 individual nozzles. By this
novenent, clusters of substrates that extrenely adhere to one another are

set vibrating, .there i rQvi the cl|eaning, of the interspaces, of such
cl ust ers_.PrIeff,e é(?clé’r'di% trtrfﬁrjpztz(r)ﬂée %gal%/]esnt eosrﬁgré?gdplliﬁ%qﬂ‘%}‘%r'cr‘@%%rﬂ%w
devi ggs Itsneoregsek Ofnd psed.1dhese rak8 oal  dpgacthon sdiff ergat |;§c\/§ﬂn§sw th

respect to the depth of the basin. Preferably, the nozzle bar is designed
r ect angultamangsergien opposheeupperirandibl Lewshandgired agfarhiecelaiel ¥y hat

poi nts towards tfe opPQsit eygayi n ual ! chg.chanter g, paLti cHhat ! Vare
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 1is 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 1s 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 C.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 adjustedd 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 bacssidie flow bredkors, (Gygwhieh =am) nbdtiigogsitblies hosmgenved fl ow

h t t th b h d. . Pref bly, th
noszle RGBS BP0 b PeT FRitar, SbReTaEnBr SOPAPYor bt IbIET o Star

shaped, andhavwed oreh enhed 1wWss16RCEperals anea abpliddt 0 10 Schi®st
preferred of 25 0.2 M2, wherein they are preferably deS|gned in such a

coni cal steape thisate fifiee tdicdethe ot (e e 1R 93E dgprosetftd. 3 mm smal | er
t han he one at the entry. The georretry of the nozzl e holes preferably

allo r the .drag-in of tot stream. thereby achi eving

posi t i ve éjtlé”g?,% rf tﬁfeeg%%% ngﬁ dtlg}eefré(? ?/ the Pb23Fes in a
respecti g nNozizh eshaksarss afm@na@gslsn OQhMNS, B8l EOWS corMiyiEidy the col umms
are preferably spaced 4 mm and the rows are preferably spaced 3 mmfrom

each ot heuchvostmapnef erhbly thehd lgaishet s yemittﬁ@ ABZ ¥l em ignsuehde hat a

far- hi dd h
oS a pr dFrvbat B i ot HRorGl SERRAR-L i PP 10t 7B ohiCEven wher

| ow fibow rsreadsas agRoapplieedod rot htﬁeaﬂbﬁé/nt,t henef fsa@tesofaﬁ&ecm@ﬁg@@, t he
object is "soft". 5 According to a preferred enbodi nent the nozzle bars
present <oh B&eR siBes Biuifle &F ol H9GwHeditcethre eBREEBREBD PHOCKuch a

manner  that; Lhe dil il del§nemid efl Pl ¥ on e, SEAE;  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 simultaneocusly.
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, if desired, contains
suitable chemical additives such as e.g. surfactants,
3¢ wherein its temperature preferably is between 35 and 4C°C.
Subsequently, the ultrascnic 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 cold fluid. The latter has the



while the nozzles on the other side do not emt fluid. 10 After a short
period of treatnent, the sides are changed, 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 segnents each having 15 a nozzle bar,

it must paeherably thetashd ethodlesad era thhal cdid eatdid qpposdmgs nazzl es are
not activated sinultaneously. By this alternating control an optinmal

cl eani ng viad e r&c firee dir YA de O Uthe anefytasddive aavsdtfe et ining stbstiat e bl ock
the 20 Q%Squ%ﬁxe%%%%&%’t%ﬂ@h%ﬂ%&ﬂﬁhﬁﬁ'ea”ing process with the at |east

one shower elénent begins. Depending on the requirenents the process can be
repeat ed by changi ng between the cycles "cleaning process with shower

el enept " pcaRAdieleay Nther Deesst Wbk thér asewsding2% 1Aceorid ngydends
particul ar enbodi nent of the invention the substrate block is firstly

cl eaned Bypdreppeferakbhe sfowstedetPca weRPArdERART IRAtVeaat 15 fanfdsired,

cont ai ns , sui tabl.e chem cal Lt uc g. ;surf a 30, wherein
its terrpégroa;é'dr eQ‘{c?reerfee‘renabIaf/1 ig&g%%%\%gﬁr%ﬁ gﬁgﬁigﬁ 3 ubsagﬁjeﬁq%yq the

ul t r asoniga relieaniang vt akest tase. Wirtthife rab1eol dif | vbaprBekls prwressbes recur,

if necessary. As a final process, there is provided a cleaning process that
uses t he NOShEREMIdeVi R 1P, corBIfFbRrAtS TRR 134t t¥POHAS Phe 14-° ablvant age

that ;phe ;showering wiith 2, cold hhuict Ry evers ot heywakers fif oradiying out,
eventual |y causing remaining slurry to firmy adhere to the wafers. 5
Accordi nga othkee enteénti ofilutHe shdweei ngsf Ipadt icubguikepuspreferred.
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 wvalue less
15 than 12.0, and to a particularly preferred wvalue 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 aqguecus 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 arcund 40°C or 3.0 to 4.0,
respectively. Subsequently, the wafers are rinsed, what
3¢ 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 40C is patgicularly preferred. Preferably, it
conprises suitable non-foam ng, non-ionic surfactants in an anmobunt of 0 to
1 10 vol. %, wherein an anmobunt of 0.1 to O . 5 vol. %wth respect to the
entire fluid volune is particularly preferred. Preferably, the

sur f act anthes)wdigves a (rean s phrvakue @frt appraxy 13d@ansagebats titeatpH- val ue
of the shower fluid advantageous|y can be adjusted to a preferred val ue
| ess 15 @eERTEANG BRdthE Pt akhy precesSedPIarnRtBEEWSER 9. 5 and

110, Fulihelseddie shovel, 1 uhd cabeomidian dase,nokepy! d Asgiel iy as

further c¢n mcals, If desire e nethod of a preferred

enbodi nentreatoend rE 120-deo dueentinvierd ivarthcan comgprdarse que hdy tieral process
step of glue renoval. For this purpose, the carrier device and, if
neces8ar S tH@PA@ | i ary device are transferred into a treatnent 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, royen JQ e &dsc%nﬁ{dd:}’iﬁﬂ;/éas‘adﬂefe aér’féﬁ‘ér??irhiﬁhé SfoPP:FMr%" arly

preferred that its tenperature an adj usted to val ues™ around
40C or 3.ddarifptlon rasspedtil wed yin SUes efupmdsy artdhei meatfler sclaers 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

met hqd i sithpledt can easily be integrated into a subsequent treatnent
process he wafers. It has proven particul arly advantageous that

according.t.p the inventign the WAGESS RATATRS &f GAN D Ad Ustpfogxactly
and reprod"i61e, wher eby "al'so t'he

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 of 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 1in initial position (A);

shows a schematic view of a further



treatnment of large quantities with a constant quality level 5 is enabled.
Furt her advant ageous enbodi nents are géven 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 forpre€ecreeept énbodiméhe carth em meveced@tackeaddi ng to
fig. 1, Fig. 3 shows a perspective view of an auxiliar 20 device 8, in
contrast to fig. 2 alred&Presentgticidedt wilh resendsr r%%Ylﬂ%vilée ndEig. 4
shows a schematic view Qf @R egféclﬁég% ggbg?i e s Of £ BE 2RRArAL upy according
to the 25 invention with shower device in formof a two-part shower

el enent 16; Fig. 5 showseapechewetliyc Wwengf aarpnekeer red berbhods s of the
apparatus according to th 30 invention with shower elenent 16 or cross

fl ow device 17, respecti(@gl'y, but in contrast to fig. 4 already with
inserted carrier device ininitial position (A); shows a schematic view of

O’régi- hadi ment s With a6, Letailed representation of
83 eTe 60 oss flow device 17,
arr th. si

reSpeCtl¥§Jyfi£?|Tga s£g§¥¥géglg9ock ldqia ge(g{éaned is depicted.

The substrate block 1 is mounted cnto 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 € a respective interspace 7 develops in
which the so-called slurry (not shown in the figures) is
present that shall be removed by the cleaning process
according to the invention.

20
In order to transfer the substrate block 1 that is

connected with the carrier device 2 to the apparatus
according to the inventicn as depicted in figs. 4 and 5,
the carrier device 2 1s 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 tec figs. 4 and
5. In order to allow reception of differently sized carrier
devices 2, there is provided a recepticn device 10 that can
300 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 collisicn

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 sawi ng process whose cuts
reach intdie @ass11pbate ahrdmsdd t8si Bohhect abRatd1ameaft d ek wi ssial
substrates 15 that are also referred to as wafers 6. Between the individual
waf ers 6 tdher aspetiidad Nears spatbal gegépspsthnr swisth atite rdall etnsl urry
(not show%gd%%ﬁu%ﬁ}@ures) is present that shall be renoved by the cl eaning
process according to the invention. 20 In order to transfer the substrate
block 1 that is connected with the carrier device 2 to the apparatus
accordi ngrd ider i pyeakbirey asatdephéet elebNifib0protedrd The thspgasitiher device
2 is transferred with an auxiliary 25 device 8 as depicted in.figs. 2 and 3.
Pref erably2 kheloadsd | vaEly Beei eex8léanpr Ae¥scrater & ywhgwankedt heans 9

t hat interact, w e pasa c ing f.i gs. : er to
allow r egge'pfflhoen %éb%ﬁtfggeﬁ?l %Hg?ggdgégr rgi gﬁo%ség%isclgg % h%?m ?}sgﬁ%govi ded a
recepti onn deadice 110 dHd €an B0 Hiel fdexidlly posididnerhé dsasecepdi ba of the
carrier device 2. Furthernore, the auxiliary device 8 is designed in such

a manner dimansipned ssidrattd at dek auxbkiaehi ¢ eEs f 13 Brtirakesta

posi ti,on { otect | wanted collision wth an object. In the
exen%Parfkg%%b Fhé’t‘?é%?%%%h é%p17 here, rods 11 are arranged as
connection el enents between the provided neans 9 that encl ose the substrate

block 1 ipreferably, 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 1is wused as <c¢ross flow device 17 during the
ultrasocnic treatment. This cross flow device, thus also
having a twe-part design, has nozzle-like means that
25 generate a cross flow within the basin 14 for the cleaning

cf the substrate block 1.

Further, an ultrasonic device 18 with ultrasonic sources 1is
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 5 In order to carry out the cleaning process, the apparatus

12 is loaded with the auxiliary devicegg8, 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 daxistich4a s@nnese t hatedi ttEaankecebyeribe anx} | bar yodevieed8 at the
respective means 9. 15 The apparatus 12 further conprises a shower device
15. The Hdwad delvitdee 15t ant | EMSP ebh it bida shower el ement 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. SpdheishowerinelEnent is used as cross flow device 17 during the
ultrasonic treatnent. This cross flow device, thus also having a two-part
desi gn, hase NozZdErid kerdeans thads 2o ppsgsate a cross flow within the basin
14 for the cleaning of the substrate block 1. Further, an ultrasonic device
18 with uitresotihe seoarctesri deypirewi dedtagether botitdm sihge apxiheahvusi ng
13. Accon?inq%to %% t he needs tpig gltr %pnéc devic% %8 is_le W, tched on or
of f, and 1556t vEsPSr el t FBRAPRYCPE0s&i g SF PRREVANGSt He? $FUfry that
is presemd) j nthhe ddde1SPaARTicAS AN talkedr nat ibve it drhepyl hirasoni endevi ce 18
depicted in 35 fig. 5, a nobile ultrasonic device that also within the 18
basi n 14 vahl Weduml edaterany6 pegict | dhreaiede tpwevidgedthe 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
detall 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
controlied 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 1s 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 1is emptied and the already

described shower process starts.



i nstead of the stationary inmmobile nmounting. Operating principle: 5 The
cleaning process is as follows: Afterigdhe 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 tes mdesrandthd dnueetidaalofsidiss behhomme0repebliedbasd n 14.
The cl eani ng process starts by activation of the shower device 15. The
fluid st cé&RN28st Kesiekid-s the shower 15 el ement 16 enters into the
respective interspaces 7, passes through themat |east partially, before it

re-exitsgn the .direction of_t bottom £t basi . t he
processiﬁﬁ% Egoﬁ&%uf QP%%% %%vgﬁ?ighegspégfgggﬁgﬁdi%ﬂﬁkgg%ﬁéiﬁiéék t he

slurry can hggrmead f4 oshébherr pspestsveakBsi placspaces n/. H¥penstng on the
degree of contam nation, this cleaning process can be repeated as often as
desi r ed. Withe af Icgilg@ tlrgsin Thyssdl¥ Gad preeferafintadigetat i itigsi rol | ed

and can i.bi t ratur tween, 25 degr.ee a egrees Celsius. 25
Accor di n?i{&(gt% ’p%gpg%ra% éif‘%’zr(?g:f\tr%\éfit T&Ié%suﬁ)tqlrtg)sgcrﬂec%%grnsfj'ng with the
ultrasoni c device 18 subsequently takes place. For this, it is necessary

that theplasidankd ds dhnd | gfpatdbua 1f hukdriingr der the tiranstdtord hengound
waves fromthe 30 ultrasonic sources. Subsequently, the basin 14 is enptied
and the &Y ezarydescpPbedshowethed oeeserdiant S0 10he | Anwiging Legnnek , t he

| ndi vi du‘%lasSt FREAR" %%srs%.%el%t eq:oas pre-clean thin, fragile discs
automatically. Particularly in the fabrication of wafers
for the semiconductor and sclar 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, by means of the method
according to the invention is has become possible tc enable
a high quality and automatic pre-cleaning of the wafers 6.

20
The present 1invention was disclosed in view o©of the

treatment of silicon wafers. As a matter of course, disc-
shaped substrates made from other materials such as e.qg.
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 takesg,place again; 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 hnekeSshryOtB RekpnieEtReEsB-Cakl el HI ¥r ByEi RnBdi ately after
the sawi ng 15 process. This slurry very firmy adheres to the surface of

the respective wafer, so that a nanual treatnent had to be carried out up
to now. HowekebhstByteeansxf the nmethod according to the invention is has
beconme possible to enable a high quality and automatic pre-cleaning of the
waf er8 62- 2GaTHéSFr €6ACS nvention was disclosed in view of the treatnent
of silic%n E%%%. ﬁ%t% matter of course, disc- shaped substrates nade from
ot her mateéri ars su€has e.g. fromplastics can also be treated according to
the 25 invenbiupmingOellmenrs TOF REFERENCENUMBERS 1.
substrate block 5 2. carrier device 3. glass plate 4. nounting el enent 5.
one side%. ®&FeBifE 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. ;shower device 16. shower el enent 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 interspacéaméy is fornmed 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-cafrperfitMsed o ttHe | of geakagt bt this diaksds offeld sukarehat it

houeeS Lhe SBRR Slaediyl SR\ Seo SHRLOA! itelohy Hhale DS shougdeyice (19
nozzl es and aeteepar?) desirgh wheheéacharr espeetrkspeacpart’ beiirg Asrmasged
|ateral |y at one |ong side of the basin %%ﬁ% in such asganneé }Qf{ bot h
parts run paP&FW@Pnto two adjacent wa (6), bstant Y
consisting of:
- a shower device (15), by which fluid is injected
into the respective interspaces (7), and
10 - a basin (14) that can be filled with fluid and that
is dimensioned such that it houses the carrier
device (2},
characterized in that the shower device (15) comprises
at least one shower element (16) having a plurality of
15 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 in opposing
20 directions, and wherein both parts cf the at least one
shower element (16) are controllable in such a manner

that directly opposing nozzles are not activated

simultaneocusly.

25 2. 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.

30 3. Apparatus according to claim 1 or 2, characterized in
that the at least one shower element (16) is 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 opposingz20 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

functionall yA@?a@@@h@d to-eRedi 9§ heko Vianyat beastcierensnozzl ethar 30 that
they can therefore be fed by the sane fluid volunme. 30 3. Apparatus
accor di ng tocdpapmterdzes ighdhadt diez@@sitiahaf drEmiPaEestobnd Shover

el enment (16) i Vi ged o it veral ,.seg bo i :Wﬁ!: in each
of the segngh?}g%ﬁas oneellhﬂ(;z ﬁg?bgrs. (ngie {j@@%‘%%gg%t utéslé %cr%?%l'l g to&%ny of
clains 1 to 3acthataetrer iazgdistatllzat t he position of both parts of the
shower elenent (16) is (if necessary, separately from each other)

adj ustable. 5 5. paratus according to any of the preceding clajns,

char act ePi-ze8PPAYEREE ed¢PRFAImE SKoweRYdedd c&helspreanding moledns n

relation to fhe Luymbilescart il 0eviGe ., (R Sl Jde sayder feyics, (2) can

be noved in relation to the immobile shower device (15), or the carrier
device (2) abeweldvead tihe sdbaveiodewHccetfdb)imcarbidee navedeirn defiate on to
each other. 6. Apparatus accaording to any of the preceding clains, 15

characteri zed_zi) n PRatthgt PEESE Lo e HET a(s?dnicémqéiﬁ d‘_é’V?qLSl)n i 217 oV¥ed t hat
i's anpanged wht hipe t HerRASI L (LhbuedPt hopakly iMgwpbilg ofnaovabl & ey

device (2) as well as the shower device (15) can be

meved i1in relaticon 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 & to 8,
characterized in that the ultrascnic device (18)

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

device {2).



7. Apparatus according to any of the preceding clains, 20 characterized in
t hat several shower elenents (16) arezszarranged 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 oficl appearétue 8,acadiadiact er czed danty t haf t ld ailntsr aséni ccdevice (18)
30 conprises ultrasoni,c sources %19) that. are arranged inclined to the
horizontal ofFf8REALFEAZ6F tHe ERRFi &Ne dBViTASHC 28Uress A{gﬁah A

accordi ng to;apungkychaia® G 0 9, characterized in that the ultrasonic
sources (19) are "arranged rotating. 5 11. Method for the cleaning of thin
wafers (6) by nmeans of an apparatus, wherein the wafers (6) are fixed with
one siddlt.oMatbhatlr iferr ddhd celdd)inandf whkiei nadnrent(@)spacenedryd ¢85 forned

bet ween two adj acent wafers, and wherein _the apparat uﬁs_ s%gstanti ally
consi sts of &NsRBRErad&vrc&NEFeADs)t sy WAhisd 11U P5S T et BH-R ifeCt he

respective  inkEr $BAGES A ie AR A RASIT) (g thatr&an be fitdegoauith fluid
and that is dinmensioned such that it houses the carrier device (2),

char act eri zed 7Dy itshef drotd Db agvepm otess adfjepsntlvaderinsarrnd omhefeime
carrien devi e (2L win (he substrats block (B iaio the erply o partly
devigg (15); (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) 1insertion of the carrier device (2) with the
substrate bleock (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 cf fluid.

12. Method according to c¢laim 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 nczzles are not activated simultaneously.



20 c) carrying out of the cleaning process with the wultrasonic device (18)
in the presence of fluid. 12. Methodzaccording to claim 1ll, 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.ndenkeodt katcduatimepatés clainpat®l bel t2 t hbakengktrudedalin axi s of

t he basin and respect to their flow 30 direction, ositioped in
opposi ng dlrE@?Foﬁgl € aRA°SRSr e heBotH paft LBt éW'Igagf bfie

el ement (16)raEe gggthbhgggest@psg§h a manner that directly opposing
nozzl es are not activated sinultaneously. 24 13. Method according to claim

11 or 12, characterized in that the process step b) is carried out before
and =anftéd. tMetpodcessxstﬁpmp)t05cﬂﬁinhblhodradbbrdthgraotekahﬂdlﬁjor 12,

characterized in ¢that the process ste are carried, out  severa
et tne af taply b8! e et B cobarngeth ok Srobr St Gur 1o T4

10 characterzgedyhN ghﬁgstBgepgggg§st§gegtggrls carried out with a warm
fluid. 16. Method according to any of clainms 11 to 15, characterized in

that the process step c) is carried 15 out with a cold fluid. 17. Method

accordi ng ot oManyodf czlcadcvm:lj:lrigtotﬂ)G awcpar act erckeomsn tlHat the |kt

cl eani ng process rlses carég %Iout of the cl eaning process mh§h t he
B f

20 Shbwer deGhe82EES] La8Ang ™ COFE MG dprocess Step b is carrie

out with a warm fluid.

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

15 out with a celd filuid.

17. Method according to any of claims 11 to 16,
characterized in that the 1last c¢leaning ©process
comprises carrying out of the cleaning process with the

20 shower device (15) using a cold fluid.



