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 |nvent|on rel ates to an apparatus and a nethod for the
pre_Clea 20 d d hph ) B @ G B3 --, ...@. :-..-,. by
samnng froma bIock Eefln|t|onsofA€ﬁggdaggC%o the invention the term"thin
di scs"” has to be wunderstood to obj ects that have a very smal
15 thickness in the range between 80 and 300 pm such as e.g. 150 to 170

pm The shape of the discs is arbitrary and can e.g. be substantially round
(senicondL%ihﬂiﬁﬁQLeféiig substantially rectangul ar or quadratic (solar
waf er)s  f18SPeGHIE don WRRIRI M 1RE Te1aeES opbi ofRl |36, 080 hes 2QGangul ar,

rounded, or chanfered. Due to their small thickness, these objects are very
fragi|l e. Méehodvdmnd onleprliagesof o thha pdesc$eamnmgloﬁssuhhrobﬁem@ée In the

follomnng, t he apparatus and the ne hod accg g to 25hthe invention are
exenpl ar y° DBt RGP EXpH&f ned'd rF@fer? A5t 0 SURRGEPAE Ss0l P UaT er DEESiref | y
" waf er 5")COIE{9¥‘@‘E/€'E1’18HE‘3 baveid 08aihe . noty | pAkteduli @rt hecier @ nRkedit igheani ng
of wafers. Rather, the invention generally 30 conprises the cleaning of
thin di sceethbesate sequarnadmdtys hahd inmetdad i kor debecerwi-icd eandefdi ned

dIStaﬂfe ég ggﬁ?conduc£or 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 pm, such as e.g.
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 Dbe
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 is 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 eéch

other.



Background of the invention For the fabrication of wafers it is necessary to
apply the starting material that usudlly 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&82ged figh = the glass plate. Alternatively, however,
other maggti ahs gggra'c%%i%% foowféifé oft the nd0cE0npmt ikan L ithegarrier
device. For the fabrication of a plurality of wafers it is "necessary to
entirel yssantfihgomghethelsuhsttr atsaddl locki ¢ hatesemnsist shef fiwomo-ofora

polycrystalline silicon . in a plate 15 1jke nner, so that the respective
cut exteﬁﬁgtﬁﬂgﬁi?ﬁe St HSQ pl ekﬁf?%# ERECEARANGT P halS | SUEFTIEE out e. g.

by  using;geRVeRt iRl anntban aWs iQr WMd® &AWSThibe cwalikr fRligated in
this manner, due to the adhesive bond, still adheres with one |ong side
(edge), typicthéyomendiasts soP0af awdtragl t hercaeri ontgewlkeecht @ tdl@sy ass
plate. After the substrate plock.,is conpletely separated_into.i,ndividual
Rafers aRUSFRuS R GHREIT ke P EErSpads MHCTVE] onca BOPRBEA oL KE TR vi dual
waf ers, thepertgkpakdstbsynake bheek the glaesem itk .t e damawfva gonmb-1i ke,
fan-shaped object. 25 For carrying out the wet-nechanical saw ng process by
usage ohogepeeei spoheti rreatsemiakabstant iadisloy bao phaeeidafs e theguired;
firsgéy,fsili on carbigg ar._e ualb% acting particles with abrasive

propertiegrPS l?ReoﬁeEess§F§r G har ﬁggé; secondly, glycol or oil as a
carrier and coolant. More correctly, it is not the wire that saws the

silicon, pobut that hegpthgasiiloncon ccarbi ¢ wpantics e halard@i ndie  is

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 is 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 oil as a carrier and coolant.
More correctly, it 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

oil in a so-called ™“slurry”, are performing the actual



adm xed with glycol such as e.g. pol yet hyl ene 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

chemi cal additives. By novenment of the wire the particles exert thei r

ab [ fect b h 5 cut th 60
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cutting serap rediuh Senkef & ﬂte_td)r{a(lla)s ﬂﬁegf dpasid t rGaanbe ragducadhby usage
of thinner wires with dianeters of O mcronmeters. During the saw ng

process, aédmﬁﬂtfﬁﬁudeBbf msheamard] @@ r@a%t \Yelecs othtehepamwea resgtitant s

t akes pI%% 5 Q_at the vvafer surfac Af ter %I\M%a urryb eaccrtlon
c

Flve 2rosive fect AS e r
products ong oNer ates f rom slurry ingredients and 'siiicon are pr esent

bet ween tche wafetls ard ofiten agherénadted hewwaker appréacrRatdueyt o 21eir
consi stency. 15 Before the individual wafers now havi nE_a di sc-1i ke shape
are renmpédrPrehrirhe arsibicelevpEe, getl@tﬂeﬁm edh HigCuhkéBsg Ficdee® JB?y t he

pre-cl eaghng the Shuyyy $hal s prosent in dhe botecspaces developed

bet ween two réspective subsirates he Surfaces o the
washed ouff. ﬂPﬂil’Sle]pl' @icleeany hghi Sllfalﬂet%ll‘l%] ect - ratd.er 80f riher qieserd .
invention. State of the art 25 Pre-cleanings for the renopval of the slurry

are knowRUrANOt hé s t . SqWEYIar BXQSEEEry Gar rm‘éﬁtbﬁ’tldﬁanﬁ’él | yCheMiGHat a
Sho""?? head S %‘s""‘t&fhtﬁef |14, 18K Joeagégﬁﬁé‘ﬁ%?st' Ly, quided,over the
conmb-Ti ke object. is thus ac |eved t the urry el ng present in the
gaps of tthe wmmgnwﬁurﬁﬂdmk 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
200 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 1is 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-li ke interspace. This manual treatnent is, however, difficult, since the
carrier device nmust be showered fromall sides and because 4 the draining
of the slurry is only partially possible due to the continuous turning.

Fur t her notlke thapaingc@fartheheslpervmaentontlyr meawnf ioflihereasibée dagi ce
bears thetri%ﬁ t hat .Hpe ind{vidugl me%%%ﬁebr%%k ogﬂlthgrglag agl%é% and are
5 destroyéa. St iSO HE RS | eY T ARUY ce FWECREERS Tiaf &5 RAhTbE"haRdEd over to

a subsequeatmifi€at "etnphgcesstheheasuitacasveotet bearvatees rigknahlay have

al ready becone dry. Further, slurry 10 still adheres there, so that the

f ol | owi ngtie edfEtidusrloceasers $agarel 9L &f o6t Bl aPS cHRFHE dRRRbEER of this
nmanual, trgat ppot gelies in the fact that a constant quality and thus

st andar di zed an 15 reproducible results regarding the surface properties
cannot be assured. Object of the invention The object of the present

i nventi onufiber efREeceonskst elrice2@ithetpeOVwhSeeB ehnabBecappacaiusvand a

met hod by which the slurry can at |east partially be renoved autonmatically
from thetPntaer SpReesusntadf aeermenhi PIRERSS, Sehet i surfasesherbhadihe

pri nci pl e, of L he Jyention, L 5o t 8 p1avl e, an., aPRALAt us, ang g Mehfigd by whi ch
t he cl eani ng process bei“‘ng ~ofgani zed i n di T Teren process steps can be run
t hrough i stialsehfinaeésngthanaer Eaut erati cahky) folhewappar atres taeea@r ding to
the invention is subject-matter 30 of claim1l, while the nethod according
to the i NNEAEE®R 8 Severely affected.

A common drawback of this manual treatment relies 1in 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 1is 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 claim11. Preferred enbodi nents are subject of
respective subclains. 5 Advantages of 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

devi ce, afd@Vankages Ofh&heardniventd&i ce that at |east consists of the
carrier terial 0 Lch e._s t i Saapphi.e ri,ses the
thin di scrsm( g{flc ragége.agw%/)v‘gf éf%g) aplr{(b)a?tﬁzegifbﬁé@%\kasgwoﬁgiegf %hle S bsc'gtl?tgte

bl ock. The&semar ehar r angesdr ssecpient | ahl yappaeatone aft erprapoidset, theerein a
respective _int ersp:ﬁre is fornmed betﬁ/veen t he i.ndi viéfual waf ers. . The shower
devi ce i s S§ESitGREL AL YsuRTS IfdinePt hat ¥ gdifer 4S54 1 F d T19EFm mai nl y
into the ijaterepages ang L3 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 is appropriately dinensioned
such that Thike carrier device tdatplatellgabict samdictid . o20 ther i cartdrr shower

process the basin is not fil]led. | rat her serves for_collecting an

drai ni ng f1éSfditd %"t"r%ani"ﬁ@@hr&&@n t?%%a‘faetr%. R_EBSFdi g toa%ig]p]yeeéjerred
enbodi MentyotHe Shousle PIIPGESS; takessREACEs B3 . bagim hose 28, dddi, | evel

is adjusted rn such a manner that the lower part of the substrate block (10

to 50% paemwicg ardéy phef ersedsapprox. b30Ukef tHeeswf errsur facedngsd wit hi n

the fluid, 30 The i tial, Positi p gl the gLeani g Riqoess, Ls,defjped i

interspace 1is formed between the individual wafers. The
shower device 1is designed 1in 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 1s intended to take place within a
basin that can Dbe filled with fluid. The basin 1is
appropriately dimensioned such that the carrier device
completely fits into it.

20
During the shower process the basin 1is 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) 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 1is assured that the



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 predetermned as long as it is assured that the 6
fluid can reach the interspaces between the wafers substantially unhindered
and that .t he ;substrate bl.ocks as .well as paossibly detac suhstrates are
hel d secE;Léﬁ'}. Cﬁélcor%%ancgh t o%%epréﬁ%ﬁf?&agr?ﬁodibn%é’nw?e? hi gggev:dlge 9% 5

provi dedsupst @n 81 ol 1 yWanhachdeaidas dndint Agtpamdl | elbdoreeshblother dsn

| ongi tudi nal direction, wherein one pair serves as a support and a further
pair bacK§liheSwaPersiPlym peaclede SURS IR RsatRe BT | iSHSR S ce i s

br ought hato, e, apRAr af s, Jhe. Lord-Likeqablect ofntle subsiiatq ol ock 10

being fixed onto”the carri ce is oriented 1n such a rmanner that the

i nt erspapesvadedopen farth tdfereforsod reelys acoessgbberbaflklt awarcdsch he

sidewal | s End towards the, bgttom of .the basin. In this.nitial position,
d

the carrPERSTd&Di ¢BNP4tPILRPed9aBETE1PRe SUESErEt E8 & ST By it. 15

The first stighdfe t Bagc! £aRiLRGNRLOCESS, aGGRNAI Nghd 0 et rd NYEBhLI @hd hat s
set forth inthe follow ng can advantageously be preceded by a gl ycol
pr e- st or agdeof Ashesomubss r ahes ataibe atryeatead.ce-ors t heotighst isttep tdfe t he
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wherein one respective part is arranged laterally at a |long side of the
basi n i nmgnokra th@inerhe hantesspachspares qran panrdl teeredotke Armegivt udi nal

axis of the. Baghn and i 18,5280°0nd® I08LLA 119w & eHdMbad" She
j
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 is 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 intended 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



posi tioned 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 elenent,

respecti véldeh j atlgui pped al t heaspl wd i 892ote nb2% 3° tBpENITRY ofan

bor ehol es) e ' I C?A‘rﬂ? ; fachy . ¥ a At} gast one
nozzl e bartié(}aei%atet eueﬁda%{?t*%?e oreC%lgg]fdeﬁf%lyut%e s%ér%ﬁ%ﬁ?dov&une.
Dependi ng lamdttre of engeh safbdthmatsubisioaketbl dek toebeedr eavedltandfebe feed

pressure at hand, the %ho r e}lerre t can Bre di vided i toO'[-S, several segnents
on both siRFESSWhfer@tnéRen Ji% hehPVsr SraMsdtter§&ed by et stHc® of one

respecti vesnpzzle Q@?men-trge RPShLEAN Dot hyparé snofeddie showalerel egent can
(if desired, separately fromeach other) be adjusted. The vertical height

as wel | ashdmdiestizwt nf the stewercdCelenentespeofivaenoftziesbparts or
segnent s tﬂlthe side wal t he bﬁgi n_c be changed. Furt her, the_shower

| f
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lateral bagddyivad|. ddpdesidied, fdign atac@asbrae)nopzl eaghaktthat The
arranged al ong one si é)e of the basin can fulfil 15 an oscillating novenent
that can ofitoredl yhieagditr eesedvéhl tfe tpeardiodrceli refct ithe &havast

Lowar dg or_ augy, f rgm e, basi ny vel |, andl or forLh ang, bagk pagal ghito the

basi n " "wa va ageou%rfey, poOssi i'nhonogeneities of

characterist ith€ashdmiscdre wopenseded. Firfhi £ hethadyiashagee 28mehtt be
oscillation parallel to the axis of the nozzle bar is to avoid differing
f1 ow char &*%rP5t ilEs RRRTfeyCEafcIBEBEE €34 kRieMP¥ee| ddyiPRyrdtl¢hdF9i dual

nozzles. By, hese  IPUSIBN Sya PHDSEEALE: £LUISE ef e that) eXEregRLY nadbeLe to

each
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 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 1levels 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 chamferec
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 cleaning of the

i nterspaces of such clusters. If according 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 mestdngumdarin iHeztei bhey heanpper eant/ parledverl rtayitdre ofozhkesi de
poi nting tqQwards , t.he osite,basin.wall _is particularly. preferred
chanferedarfgngﬁg 55&Q3%§dm%%§%etﬁggﬁ8gz|Eg EﬁFné*EWF%HE%% %%g%]%%elt

chanf er ed irsei @fise @@ $hiaghtdyror sppted 1ratyd deoswwaeds,tcwd ad&patdntg in
that they cannot emt parallel to the nozzles arranged in_ the mddle
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bar is achieved. The nozzle holes are preferably not circu|ar, but rather
10 oval orrhAFSICHsei e Qhart kgt ramP Have 28 hrit ¢ttt Vedoss secti onal
area of 0.1 to 0.5, nost preferred of 0.2 mMmR2, wherein they are preferably

desi gned i3 .S cani cal p | amre he I L S..appr ox.
0.3 nn1snal€%$g$%%%etﬁ%1%%% % gtﬁégg%%F§E§TﬁL ge%%%%?%a%f fﬁH%hgé%%égle
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t hereby achieving positive effects. an_the cleaning results. Preferably, the
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wherein the Colpms, AL £ pf efgfAbl ¥  8PIGROEA I8y, 2Rt RRR0 {OWS R 4
preferably spaced 3 nn1?ron1e§§ﬁ otﬁer. Most referably, the geonetry of

t he 'nozzl exrisasluckhépat thatosthe 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 1in 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 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 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



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 ment the nozzle bars
present s_of tthat | east _one shower_e nt are controlled in

n
such a H]é? E% eSFPUFa tle?ivbﬂgy aSOn%ﬁz sairde Hani%E S he
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treatnment, the sides are changed, so that the fluid is directed at the
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ways. FoPOé%é?rplbé‘rSalqn noPe| 8548f agiS apﬁtésve?ﬁed'no‘ilijrjee biPs SRIEts de are
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activated simultaneousl rejn also ere with both S|des in nd it rmnust
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is achi eve urther, nmeans are provided that transport a fluid to the
at | east wbreeshowelse| éreere . wAshprbotebs phdasetier smiadpongst matthers the

amount of f1 ui respecti vel and
assureg (that réctly[)oppos%n%) 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.



its fl ow speed are determinant for the'fleaning process. 20 Both paraneters
can be varied by suitable neans known in the art. According to the
i nvention, the pressure of the fluid for the entirety of the openings of

one shomer el ement can adj ust Q | ue be ween 0. and

pr ef er abl yt1t ooﬁgEﬁl Ue® b8t wl&n %h gfr}d”@aSSgQ?amZS g at'lrl Jhad'dﬁ?l on to
t he above-ivRdnREJOVERBNt S it Nacatickeass greishewey eiﬁrr%nicrpraof one
of its parts or segments, optionally either the shower device is noved in

rel ation MRRITRT | Bn@bI [tdec are $ReCibve c@pe@r sitecappint IPwndzebpshnoved
inrelation o the  mpbile shover deyice 4ip ordgy Lo rGIbye g, sLyrry

fromthe |Hterspaces ur|n eani Ny Process y It also can

be proyi dathe thasihot Byt hﬁneeaa&t@fndeynge ane .t henshoves -devine-atrernoved
inrelation to each other. 10 In order to allow the fluid streamfl ow ng
through t REEitdrdpalsthehehetpri devdesi @6SoE Aiad tioneei AEABRLIAY manner

that the raspactivenonensidrscPofL towards bath . side wal)s of thgebasin

and in direction of the bottom of By th ternating, 1.e

one- si de- dintidresmideey frant i tiat | @re ods tvel showefrolevilee ackerdsindet o t he
invention it is achieved that the slurry is rinsed out of the interspaces
fromthe one as well as fromthe other side. 10 By neans of an increased

vol uneof | g ofeBRE fAfui @ tHeCT3areher oadvant B acifseShehdtl Witb waPers that

stick toggl d%\}?:{m eft 4 érﬁt£ &¢ S?%aéretﬁ‘é'td ipea distance Eﬁax‘?aCQtlgkher 15

A further a tage o ncrease vol URE fl oW consists in thaf tRe wafers
at | east Sﬁ@@ﬁﬁﬂ@rVabrﬁmelrsﬁrééaEHQBUBE¢ held in a distance to each

cther.

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 come off nore easily. For optimzation
of the cleaning process there is provid%d 20 at last 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

paral | el ‘d%v%t%% £7 el én%kséggﬂg_o‘ﬁlogesﬁlu V%’%&%%%P“&#h&ﬁ"
directly to e cleaning process with the at [east one shower elenent.
For carrybagiayt WwHdrseirpr obhesabiotve-menedesear \sHdwatr t Gevbasi wiith whi<h t he

carrier device is arranged is filled with fluid, Pr ferably,dﬁ;c ld fluid
is used i Rtorl§&St CTENaDI¥ YN BPETFRF BF8ASHEFS of PENd UNEHPES G ieves.

Preferabl yrolhe t@enper ajsyects agdhusted 3Q t - yal ug Bt weer ik ands 25C in
order to prevent chem cal reactions and to ensure an essentially mechani cal

t r eat nent foThalelteanisvgpridoessthe t hluidr asoaan waved rgodfest abltyo care 35 be

ted by at |, t. [ bi | bl e. fl 11 ' f th
General | off SOPCK 1 oL PRRRPRAC! ALt hb"Obatt K Whbr cI % ThY aboVe: feht1 oned

shower dewii¢@iWqt hildis t1d pLA6IcDES $3HO¥ERE! BFERhEXAMG SRsuidhe frict i on
of this <cross flow device. Thus, the cross flow device is 5 fornul ated such

t hat the ftuileéasttr earn icress eEied daveceher paspeetitvef rihe spieda@ 1t two

adj acent fers, thereby ..rinsi away the_particles | oosene t he
ul t rasound.= e’ alieﬁpeeac)s/ lVo%ley’cr 053 Tl 8@#5%5%@3 8rf (?r?ezzpaerst g?ip%lrhlerb?%\o- part

devi cep respectdareiles)hahaa piny ahudot idfnd1azzlesrapan ngs ddcworotiosehol es)
that are functionally connected to each other via at |east one nozzle bar

and can tis BE fled by anfe oz © fan dndlaate e dIRlifRf Y thHee 18R h of
the substrdtg, bl gek,Lto bS.fLsed apd PRt heff8Y ReSEHEE Alpbend. o the

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 is characterized by the
presence of one nozzle bar. The position of both parts of
the cross flow device 1s (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
20 to the basin wall is changeable. Further, the cross flow
device or one of 1its 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 b divided into several 15 segnents,
wherein each of themis 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 ciBgdVirualdevieezbeSof dHe ofthitss pBPYSTBRLsegnehi&tedSt o tthe basin

wel | is chaageable. FULL Nk Lhe 167 0SSndtow eyl ce Of, ybt Ssdparts or
segnents can ge noveéjyéi{n f)(arraﬁ eﬁ;to t%e Iatoera baagllron wal | rPreferably,

t he crosgibfrbkowndevi cehesebyl y amprvated wheheitschezzies aref | ocdted bel ow
the fluid level. If desired, the | east one nozzle 25 bar that .i.s arranged

t
at one sitBES6FPRAEShadith cB C%xe(‘fgtuéteéﬁ'os i1 at FRg° FBvBHent <t hat T an

optiogal liyvRgrdohectedidtrating, upr andsslown1 84" geliieBs aGaigisdsdrit r avay
fromthe basin wall, and/or forth and back parallel to the basin wall. In
t hi s way uskdcattihesd ndepeadeangbbuich edlidi esr S0k atiodnal agedddl yrergedevel op
and can Qe l,é%ed. A fhurth%r %)dvant age of the oscillation parallel to the
axi s of tRe PFolsPEMpar’ iget & SV'gi dance of differi ng flow characteristics
as they can occur e.g. due to clogging of 12 individual nozzles. By this

movernent ’Pr%!f'é§§3%rl§/,0fthes_‘r'1@%tzrl%_t et Nal IR Y adhaid 1o Ontmanother are
set vibrating, thereby inproving the cleaning of the " interspaces of such

cl ustier s.thef , uppenr dimty ¢ tlverex | megabhonet a thleur aliidey ohatr axsiftsow
devi ces isgprﬁse t_or _use
&

d, t di ff t. | | ith
respect § h°BPOTheSb %ssﬁ.nalrf’?eaelf r ;3%959?‘5‘&%&9 gzg?r%ntb]a?u v%er \év: gned

rect angulaerewheei Ro 1@hkhepdprer apd/ ehat overer egbon186 tHigasi derd hat
points towards the opposite basin wall is chanfered particularly

’ arranged in the chamfered regions are slightly adjusted up-
or downwards and thus not cannot emit parallel to the
15 nozzles arranged 1in 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 1is 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 nozkfes that are arranged in the
chanfered regions are slightly adjusted 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 spats |ocated between t
adj acent SAFSEPAEe s T IR MDY EY- SvehOHorB) eftitdfenty 1S F’H%‘F%?%’b%,\@ t he

nozzl e bang,favg d | oW he FAKEES, G DYm¥PLENLR aPRSbxROSSIR & edgenpuss fl ow
characteristic over the 20 entire nozzle bar is achieved. Preferably, the

nozzl e holtesbarlendotevénm cuhan, lmn fhohespeedal are nepplpedf eriredtiiar
shaped, and have a ferred .cross sectional _area of 0.1 tp 0.5, nost
preferred wc?fy’2§?t§. fpf#%fec vﬂfgrtgl% jteritefnartéleproé?]eerca 1V de¥ighed in such a
coni cak shape that the dianmeter at the outlet is approx. 0.3 mmsnaller

than the oneAtyithe Nt bor e ARONBI I Mend N daZd £1 h0bess pp el seabl y
allows for the drag-in of gas into the fluid stream thereby achieving

posi tive efif dottsh 36idast g ctleancngssedulaws. der efer abky,carfier plolad esnin a
respective ngzzle bar are arranged..in colums,.and ro wherein the col ums
are preferdbiy SpATeEa ﬁﬁata%@%t gfelujrogvﬂss a?%lﬁp%?‘ef?g@ﬁ/y Chated 31454 f r om
each ot heryniNkst ther eferAay, ohhecgeopehey ofiddiedaozades dns tsughuidat a
nost 13 possible far-reaching (e.g. 400 nmm) fluid jet is generated that

has a 19r effertrasd ali aherbr pefr iggpradk . tueatmermd, sthel siglest gl ehangg@n when
o {1 oM SReeds R ScRRP Lyl 315 g L1 SLLCL sl 05 Lt p0pL e
present ol teatrntsirdess obmt heiecr Dsse f bew wayi eeghce cenipeldisck iy sach a
manner that the fluid is emtted only on one side, ,
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 Dbegins. 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, 1if 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 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 chﬁhged, 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 plurality of .segments each .having 15 a .nozzle bar,
it nust 69¥P8F88Fy£b8%a§§3rggogﬁg& ﬁeWé%ﬁhgtCogﬁrgngﬁﬁéﬁﬁgg?ﬁﬁsﬁg%EIes are
not acti vatedssirrdht areausgl Yut ,Bevidhitsiaaliteiiatsing Gradialiran Dpidapl
cleaning is achieved. After the ultrasonic treatnent of the substrate block
the 20 basifarmdvyeaphese, teandhanoBlié€rscl eani ng process with the at | east

one shower el enent begins. Depending on the requirenents the process can be
repeat ed_ by changin etween the cycles "cleanin rocess wth shower

el ene t"ACéﬁag18§e§%|%}%N%ﬂ%{%§ﬁﬁ?h %T?r%@%ﬁ%ﬁl? 2 lﬂégo#ﬁ!ﬁf%%?%f

parti cul ahderpedidard1 of sbhesicrvwentsd or thenpspbstrat edweda i ssfiamwt |y

cl eaned by nmeans of the shower device with a warmfluid that, if desired,
cont ai ns 40s@irt abhereian cal writberatasrsuchetween g. 39ur Pact ark®s,C 30tSvher ei n

its tenper r refer i et d 4QC. ent | e
uItrason'g%éﬁgg%?ﬁg§té§%%y%ﬁ§%€'mn %?ﬁ%§b§26|§9%|ﬁP§gQE§§§ S%%%%%%g% recur,
i f necessahyfoAmiaghi mn-ijproicessurtdetents phowndedthaurct eafii 0g tar ocess t hat
uses the shower device with a cold fluid. The latter has the 14 advantage
t hat 18 he V&Hower iY¢ 5 1tth a0 c8PauPrFuPrd Prdveift sVt heVohafemd Uy iR WSS thg out,

event ual Ly, cays! NGt MBI NEDG 8! W Yund © {4 B AU £ 1P (g8 ML LS. 5
According to the Invention, the showering fl'urd 1s aqueou
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 tenperatursfe between 15 and 40C, wherein a
tenperature between 30 and 40C is particularly preferred. Preferably, it
conprises suitable non-foam ng, non-ionic surfactants in an anmobunt of 0 to
1 10 vol.% wherein an amount of 0.1 to 0.5 vol. %wth respect to the
entire flthe welfews i sIpam@iscuPBPY§n pPefréicadaripr eddyaptygepne that

surfact anééé%r#?ﬁgd%o( ”1?1‘?@) iBU’e\ﬁ%li%% Qgh%ZBPéBés 1gjatc}:'an§eocé t cgge b%H' val ue

of the shower advant ageously can adjuste 0 a preferred val ue

| ess 15 thanudled, amxddtdya paudi cubatrbyupteferr edvhedaley bediveen th@ 5 and
11.0. Further, the shower fluid can conprise base or acid_as well as
further cheRPERPBL Pf HesPpeduapfigdssr ¥dtht Re CRBEIREA toldua 3iter deved
enbodigrent jacgordigg 20 to the invention can conprise an additional process
step of gfue removal . For this purpose, the carrier device and, if
necessary, the auxiliary device are transferred into a treatnment tank that
contains a liquid which is appropriate wth respect to the conposition of

t he gl ue wsedheFoad2anexaaple, etrbedisenot ameaguieewns ihl wihé deitlawingg acetic
acid has proven to be particularly suitable, wherein it is_ particularly
pref err edBRGEIPEECRefiPeltdr 8Sakd phevaLgeresr 8nNddfitsté® dat@Sues ar ound
40C or 3.0 to 4.0, respectively. Subsequently, the wafers are rinsed, what
30 preferably takes place by transferring themwith the auxiliary device
into a0 wafégufiebl ed rinsing tank. A further essential advantage of the
method is that it can easily be integrated into a subsequent treatnent
process ofig5 1the waf ershokt haschemwebcpatitivcolfarhy advaritsagerus dehat
acqording to the invention the process paraneters can be adjusted exactly
and reproduci bl e, mhereb%,ap§§qqually 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 insertec

carrier device in initial ©position (A);

shows a schematic view of a further



treatnment of large quantities with a cohstant quality level 5 is enabled.
Furt her advant ageous enbodi nents 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 bePgRégnead 15TFP@lmonEhoiktha ger@gé@tu%tmbwl of an
auxiliary device 8 for of th L. C ing to
fig. 1, Fig. 3 shows a Eg?gg%%ﬁ@ékgﬁgmﬁ% g%ggﬁff ﬁgry %%gde&ﬁcéggg
contrast to fig. 2 al readyiowbei rg dneadedl i bl tde><car fiew dﬁmnﬁﬂaZl7Flg 4
shows a schematic view of a preferred enbodinent of the a paratus accordi ng
to the 25 invention witKSSREGERVESVIcPEHT orMTENIZI (M- %

el ement 16; Fig. 5 shoms(g schematic view of a preferred enbodlnent of the
apparatus according to the 30 invention with shower elenent 16 or cross

fl ow device 17, respectively, but in contrast to fig. 4 already with
inserted pegyddigit ideVicFe am dxainiglalf aes) tdrdbdident shows a schematic view of
a further 16 preferred enbodinent with a nore detailed representation of

ul trasoni gdewpice 18 and,shower ©168RNY 16, Ofc CEQ%%nEBOVXsded’éﬁfcée?d
respectively, being arranged on both sides s (B)

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 block 1 that 1is

connected with the carrier device 2 to the apparatus
according to the invention as depicted in figs. 4 and 5,

) the carrier device 2 is 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 enbodinent In fig. 1 a substrate block 1 to
be cleaned is depicted. The substrat&’ block 1 is nmounted 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 samﬁnqéprocess whose cuts
reach i nt'¢%ehe Essl! pPafe X ra9ss 135 | ROPRECE 6PHREIGTEYC T neff W ek

substrat G‘c%elgnfdwde%{ GocH 150 éeiﬁéﬁiegnw?éé ‘éﬁée%\?\lﬁétr%%te“%fbéﬂ‘el iAdivi dual
wafers 6 a respective I nterspace develops In ich the so-called slurry
(not showetweeinhehfeimgures) is present that shall be renpbved 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

accor 8i nd™t CEIRE | hYeREFEHN &3Pttt UERMIRY gBTIOFeaRd 5,1C (HRPLERY®r devi ce
2 is transferd ed,ydd @ guxhll Q{lxiﬁaggva@@iéea%,dea@ iR Nid i g8y, 2 and 3.
Preferably, the auxiliary device 8 conprises laterally arranged neans 9

t hat i nt ér.actheniagpdteet wepph? af usedfcbadi aghbosfings.1 4 @k Sompnisesler to

allow receptiaon of differently sized carrier evices 2, there | rovi ded a
recepti ot ®&RCe Ifo Wdt <Eh ﬁféﬁfngk‘fltﬁ}ﬁ/ap i heﬂl?o]?a*?br&ejp‘figﬁ of the

carrier AV iotred WUEHRE hd NR1:EWNd P} Arde iV C8 Sah Sedestdngdhd n such
a manner that the substrate block 1, as depicted in fig. 3, takes a

posi tibon ttdkan prottacttheadawsist Iwanted collision with an object. In the
exenpl ary enbodi nent represented 17 here, rods 11 are arranged as connection

el ements between _ the provided neans 9 that encl ose the substrate block 1 in
Preferably, the basin 14 1s designed i1n 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 cross flow device 17 during the
ultrasonic treatment. This cross 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 5 In order to carry out 18he cl eani ng process, the apparatus

12 is loaded with the auxiliary device 8, 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 entirkeiyibe 140ceakepe umained heobazih Posifrieher aplyy be h@reasidedl4 is

designed in ch a ner.that _1t can recei uxiliary device 8 at the
respectivénsﬁégasoghggg ?ﬁg éBBSFXtﬁ%miél?§r¥§8%@§8§ﬁrises a shower device
15. The shower device 15 substantially consists of a shower elenent 16
that is designed in tw parts and runs in parallel to the |ongitudinal

ext ensi onCBEraheNgaPELBELIRARce 2. 20 In the exenplary enmbodi ment depi cted
in fig. 5 the shower elenment is used as cross flow device 17 during the

ul trasoni Ehereadtarnnhg Phbseesoss Bbowodéviwee, thus al so having a two-part

design, h le-1ik that 25 ‘0ss flow within the basi
14 for thBEPEariliy SGFIthd SUBSTFA! & bIt6BE T="Fubthar, " AIPTASO%e device

18 with uhbyasenisc 18041 pesni SindHMided htdhenBotdia sddes of 2t herihpusi ng
13. According to 30 the needs, this ultrasonic device 18 is sw tched on or
of f, and bt,serhmeschorigddidéeohes | ¥ |toveehi Ag Res¥ehovi By tweick| ghey t hat
is present _i.n_the_ interspaces. As an.alternative to the ultrasonic,device 18
depi ct ed %Rdl%‘q?i’"%. B RN 0BT 18551 PrASSRES deviAETs hat el R3EaPthid) the 18
basi n1d4 cansbendmedthatamyhdoshtic@Bpaayshber peavhdesre 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 1itself 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 is 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.



instead of the stationary i mobile nodhting. Qperating principle: 5 The
cleaning process is as follows: After the 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

di rect ed fovieR 43 FRETSETt oFR S0 110G VIS LneahRP $ h&B Tt He® | AEdrsp&ces2Y each
are open 4 thes sidesgnd in direction of the bottom 20 of the basin 14.
The cl eaning process starts by activation of the shower device 15. The
fluid stream 21 that exits the shower 15 elenment 16 enters into the

respect i \Befiorteertdpacesndva passeshet hiheughprichemeainddeasib pardtal byocbefore it
re-exits in the direction of the bottom 20 of the basin 14. Due to the
processi g &XETHIRL T o t FROVRT eREPERSEs tEEE S HUATS IR ai NOUBVBTE, t he

slurry can e J ermyed fyim tﬁﬁlg,esip@%a'nvqo@gomeeﬁé&@%ag-rQﬁgfﬂgwg on the

degree of contamnation, this cleaning process can be repeated as often as
desired. sllirvef,| wtd Istastamdi2edttlsel fddi=praafter aliley aeimgres at ure control | ed
and can exhi bit tenperatures between 25 degrees and 40 degrees Cel sius. 25
According to a preferred enbodi nent, an ultrasonic cleaning wth the

ul t rasoniky di8Ate A8 ShpsepbekRefySt dkescprddes tor thaisnvertiQn nakdssary

veved o tRe 981 PPhsam s Soureds EiBSaien 1y "The Batln T4 15 empt i ed
and t he alasadyecalescrhdeed slowero prppcessledrar ttshind9 frmaghis mabses, the
indiVidu%u€§ﬁ§¥aé§¥1;¥EEg g?ggga%iy in the fabrication of wafers

for the semiconductor and solar industry it 1s 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 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.q.
from plastics can also be treated according to the

25 invention.



often as desired. Before the renoval ot0the then pre-cl eaned substrate bl ock
5 1, preferably a shower process takes 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 possiﬁlf %ogprs-gleQnEtpiE,RfEaQi&eEdiﬁca Magtgn&;%cally.
Particularly in i i i r and sol ar

industry it is necessary to renove the so-called slurry imrediately after
t he samﬁng{15 process. This slurry very firmy adheres to the surface of
the respecti véuREte&ates®iAfdt a manual treatnent had to be carried out up

to nowg FQMEV%%TrQ%Hnﬁﬁyiég the nethod according to the invention is has
nabl e

becone possi ble to e a high quality and automatic pre-cleaning of the
waf ers 6. 3.20 gl sprdsart i nvention was disclosed in view of the treatnent
of silicon wafers. As a matter of course, disc- shaped substrates nmade from
ot her mat éi alM®UEHR%REIEMENT from pl astics can al so be treated according to
the 25 inventj@ngsi2Q LI STOFREFERENCENUMBERS 1.
substrate block 5 2. carrier device 3. glass plate 4. nounting el enent 5.
one side 6. wafadrerl0 7. interspace

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 elenent 20
17. cross flow device 18. ultrasonic g?vice 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 with one side to a carrier 5
device (2), and wherein an interspace (7) is fornmed between two adj acent
wafers (6), substantially consistinglafims- a shower device (15), by which
fluid is injected into the respective interspaces (7), and 10 - a basin
(14) that can be filled wth fluid and that is dinmensioned such that it
houses t he cafPPératysyifer (Bhe ehappingr Pfediim (it the(@howkhereifce (15)

conprises at t'h%as&aP%‘P S'k%ék‘. raPJafefE%&ted( 18 payhag & Ugé! 1Y Qbyils
nozzl es and a two- par Besitgn W ¥h each respective par ei ng arranged
| aterakly at er&ilceng(8)de afdt hielbashnn arf 14htietrspacle a(Mpniey £bawedot h

parts run par%égﬁeéﬁ) two adjacent wafers (6), substantially
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 of the at least one
shower element (16) are controllable in such a manner

that directly opposing nozzles are not activated

simultaneously.

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 opposing 20 directions, and wherein both parts
of the at | east one shower elenment (1@ 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
functionally connected to each gther < via at |east one, nozzle bar sqg that

they can tﬁeré%@?%ra%%sfe&cﬁﬁrpHQQSadEDfIBPM vAUmec1iapms.  Appat@t us-
according to Péﬁéf%été’figedcbﬁr@ﬁégrFﬂgg bBi i BAt oEhgodh badtlk @rerfRover

element (16) is divided I1nto severa ments on both sides, whereln each
of the segnenslsomes edemeozxz| €l ®aris22if4.nergaty,s aepardtayyt dramy of
claimse 1 to 3, characterjized, in that the position of both parts of the
shower el enent®34 )O?%e{?faﬁéE§§§€$9; separately from each other)

adj ustapble. 5 5. Apparatus according to any of the preceding clains,

characteriged %gm%ﬁei &A% S heRery ‘Z’i)o“feofrcﬂia e;?ﬁé‘ce@fné"é‘éi%i@rn@

relation to th e carrier device carrier’device (2) can

be noved in reatldtadtdPitedt he thaobeélenshovre davivee QEY)iceor(itthecaarrier
device (2) as well as the shower device (15) can be_ noved in relation to
each other. 6.p9ppevaetusiBcdSIdiHPn otanythst LRBOBAdCedFEr E8 B MEViCes
characteri zed tﬁ)th A elgg§ -g edgbﬁégsg?}ccggvb%e &QQ@ fﬁs%ﬁfggi %d t hat
is arranged within e basrn %i ? optron y mmobi ['e or novable.
10 to the immobile shower device (15), or the carrier
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).



7. Apparatus according to any of the preceding clains, 20 characterized in
that several shower elenents (16) are arranged on different levels with
respect to the depth of the basin (14)238. Apparatus according to any of
the preceding clains, 25 characterized in that the | east one shower el enent
(16) is vertically adjustable within the basin (14). 9. Apparatus according
to any of clains 6 to 8 characterized in that the ultrasonic deV|ce (18)

30 conpri se%- lﬁlfﬁ’%l%%ﬁﬂ% sGGCOFSNto) tRat 2RYe #F an§édiMdcl ihedtPo tthe
hor'zontal(”'éﬁﬁfﬁéé@&?ﬁe&h%dﬂﬂﬂé@rthge%h%%d%?qr]t odfe R BAt US-o

according to any of clains 6 characterize at t trasonic

sources (19) aeramgedngetatohgting. 5 11. Method for the cleanlng of thin
wafers (6) by nmeans of an apparatus, wherein the wafers (6) are fixed with
one side to a carrier device (2), and wherein an interspace (7) is forned

bet weerP t wbladfeeled haretse aRHE%iaf NN appheEe ud b3 ubyt MeAnal 1of
i sts of | o th
Cespective |ty sobatEYLSs ollehiih BRotaERl Ul abd MUSESIAN B i g

and that is distasi boed suehibhatievtichouges ahnle wtasrdier aevirgesHacarerein
t he shower device (15) conprises at |east one shower elenent (16) having a

15 plurality of7hoz8l éoraRd PIMRPurtvAe3dYACAENVEAERS /1 edisecthareiFar t
bei ng arranged.%%gt Qﬁ?LQXtﬁE %GBchgmlaﬁ'lg' Bhslile P rl\(s]h@wéxn q&QGb
o] parts he na asin

manner that b run ral ongi tudi axi s of
and, vath respebj tb:ythhubhfImwiiura@tli)nﬂgeatedpomﬁd othd itespective
interspaces (7), and a basin (14) that can be filled
with fluid and that is dimensioned such that it houses
the carrier device (2), wherein the shower device (15)
comprises at least one shower element (16) having a
15 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 in
20 opposing directions, characterized by the following
process steps:
a) insertion of the carrier device (2) with the wafers
(1) into the empty or partly filled basin (14); and
by carrying out of the cleaning process with the
25 shower device (15), wherein directly opposing
nozzles of the at least one shower element (16) are

not activated simultaneously.

12. Method according to claim 11, further comprising an

30 additional process step c¢) 1in which the <cleaning
process 1is carried out with an ultrasonic device (18)

being positioned within the basin in the presence of

fluid.



20 opposing directions, characterized by the follow ng process steps: a)
insertion of the carrier device (2) with the wafers (1) into the enpty or
partly filled basin (14); and b)\carry%ng out of the cleaning process with
the 25 shower device (15), wherein dire fly opposing nozzles of the at
| east one shower elenent (16) are not activated sinultaneously. 12. Method
according to claim 11, further conprising an 30 additional process step c)
in which the cleaning process is carried out with an ultrasonic device (18)
bei ng posi tizQnedtwblihaBcbReibasitd idlaike 11 esencadferifddd din 2datl3ndvet hod
according to claim 12, characterized in that the process step b) is carried
out before andPaPEEFSt HELelr Bdesks scaprépd Uy, bRECKSd WM opditey tdhel ai m
12, characteriéggcgg tg%% t%ﬁ process steps b) and c) are carried out
several times PORE art&r the 6t her.
5
14. Method according to claim 12, characterized in that the

process steps b) and c) are carried out several times

one after the other.





