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Apparatus and method for cleaning a sawn wafer block Description 5
The present invention relates to an apparatus and a method for cleaning
a sawn wafer block, in particular to an apparatus and a method suitable
for cleaning wafer blocks sawn by means of a wire saw, in order to
remove slurry 10 remnants as well as sawing residues from the sawn
gapsapparesiu thaawdfene thhelofiect uwideslyivgthe resentafentidrlock
consists in providing an improved apparatus and an improved method for
15 removing contaminants from sawn gaps of sawn wafer blocks.
According to the invention, this object is achieved by an apparatus
according to claim 1 and a methdacoordingdo claim 13. 20 The present
invention provides an apparatus for cleaning a sawn wafer block,

comprising: a cleanin Easin; 25 a fixture for holding a sawn wafer block
TRy DaUSucrIhat St Slekiing Tadiane presant fr e me=hod
dleanirglisasinnat least agortion df tHe wale Block Compasing Sawhgaps 2an
isshispasedsin ke Cleaniag lguid =30 akleast oneroutetpart fiya bettem blocks
region qf the cleaning_basin; and closure means for.the outlet )
r%%gﬁsogf\fwﬁ?gﬁwe %5 Olﬁleﬁ}(ﬁ%r‘n§égé oﬁ%ne %a%dgclo%%d,%g ebre%n Slwry
REMIGSUE MRaNY e oLttt ptitamPthé BEREIMS Fegiohcst thehGeaffiity 92Ps
hasiw aee configuredsteh that, by -2- opening the closure means, the

cleaning liquid may be

The object underlying the present invention consists in
providing an improved apparatus and an improved method for

removing contaminants from sawn gaps of sawn wafer blocks.

According to the invention, this obisct is achieved by an

apparatus according'to claim 1 and a method accerding to
claim 13.

The present invention provides an apparatus for cleaning a
sawn wafer block, comprising:

a cleaning basin;

a fixture for holding a sawn wafer block in the cleaning
basin such that, when cleaning liguid is present in the
cleaning basin, at least a portion of the wafer block

comprising sawn gaps 1s disposed in the cleaning liguid;

- at least one outlet port in a bottom region of the cleaning

basin; and

closure means for the outlet port, by means of which the
outlet port may be opened and closed,

wherein the closure means, the outlet port and the bottom

region of the cleaning basin are configured such that, by
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drained from at least the area of the cleaning basin having the wafer
block arranged therein so fast that contaminants may be removed from
the sawn gaps due to a suction effect- 500f-the cleaning liquid. The present
invention further provides a method for cleaning a sawn wafer block,
comprising: 10 introducing the sawn wafer block into a cleaning basin;

fHlbas they cleaning basiswith a,deaning ligyid prardey diniaraftel may be
Htrrgdggggft?glgagv@ \%%fggplot k soathat at | asl'gla portion of the wafer ,
516K comprising sawn gaps is % 13C&_d T the ' Sek 'ﬁarﬁﬁﬂﬁj; %ﬁgﬁfhghavmg
atleastadire oditle portafisposaddn theletiom seqibaf thd sleanipigt aminants
kasin Hhe eutletpert ardihe: hettgmwagign ekthedeaninbasin beny crfect
conng%lrec{i:ffg%% 28 hﬁtib&r_ndeans of opening same, cleaning liquid is

é)rainé so fast tha contgmlna'nts are removed from the sawn gaps due

to a suction effect of the cleaning liquid. The present invention is therefore
lased @rrasteaning 2beffect haseadhon the-suctioneffestof cleamB@hod  for

lonid (ggpecaly yaten) lowing ouref a clsgnipgdiagin so as o pull of

and remove contaminants such as siurry remnants and sawing residues

located between the wafers inside the sawn gaps. 30 Here, the outlet
portsrarich thenbottdra regien are Configuredktoisuppost fastdralnagesafsthe;
cleaning basin, e.g. in a period of less than 2 seconds, preferably less

than 1,5 seconds.and e.g. in the span of 1 second. 35 For sypporting fast
AR i PSS Y B fral B30 18 B I L7 £,
clitiet portdn ant frctinéd: rrapier iFar exaenpiethewisamingbasih may t8at at

least a portion of the wafer block comprising sawn gaps 1is
located in the cleaning liguid;

opening at least one outlet port disposed in the bottom
region of the cleaning basin, the outlet port and the
bottom region of the cleaning basin being configured such
that, by means of opening same, cleaning ligquid is drained
so fast that contaminants are removed from the sawn gaps
due to a suction effect of the cleaning liguid.

The present dinvention 1s therefore based on a cleaning
effect based on the suction effect of cleaning liguid
{generally water) flowing cut of a cleaning basin so as to
pull off and remove contaminants such as slurry remnants

and sawing residues located bketween the wafers inside the
sawn gaps.

Here, the outlet ports and the bottom region are configured
to support fast drainage of the cleaning basin, e.g. in a
period of less than 2 seconds, preferably less than 1.5
seconds and e.g. in the span of 1 second.

For supporting £fast drainage, the cleaning basin may
comprise wall regions leading tc the outlet port in an

inclined manner. For example, the cleaning basin may



i0

15

20

25

30

35

comprise two outlet ports, between which a roof-shaped bottom region is
arranged. The one or more outlet ports may continuously extend along
substantially the entire length of the—cl€aning basin. Moreover, in order to
prevent 5 contaminants depositing, it may be advantageous to design the
cleaning basin such that it comprises no horizontal inner surfaces. For
emabhng éastdrainage; irrembedimepts bethee20 inwéntion, one ecmbrahaped
outletports may-pe formed.p A hottemplaie.of the gleaning pasin, ores may

wherein the closure means comprises a closure element and drive means
G PVARG eV ol SstirE Rienferit ¥ a VEREaPAIFEdiOhYFdrREnabiihg Tast L ength
dfainage with tas:setgp, sealing. suMfacescofd b,theioutlet pdetrat whiclprevent
the, elosure glement when saige is; in g glpsyte pesiton cgses.hequtlglsign
ort are arranged jn an inclined manner so that the outlet port is smaller )
BRCthé 155 Siadof fetBtof pidte tRET orthe GRUBISIE® fefbof, nor 1 zontal
wreainthe Shostige element comprises matching 20 sealing surfaces
arranged in an inclined manner. In other words, the closure element may
gxibit 8 rooblke, structyre. In.gibodiments of the presentipvention, e oy,
Urthermore. 25 s%rayers may bée prowged in the cleaning basin'so as {
spresrdiéaning IRqiRd iR tA®38wPYar RomBRE T 1VikR Bides. Hegemed in a
Bpraying proeessessmaytteke plaserhoty whiles the wafeesrarerdisposedtnosure
leaning liqui d with in in _drai e, t
}lv%el?glrg ar%%nd%%%%gcgat;% in%% %%ingﬁﬁ%déy %%ggns %&%gy?n% With For
BWaREr bloBksDENTHim&SERTH the tleafingligiiid, GRe petheafing?: For

. pedormancef efswateér inta dhe sawnigapsandseddated fokmé cleaning 6bces of

theblock by.opgging the ouflet portmay bedmproved; The spraygidiakane 1s
comprise spray strips 35 on both sides of the wafer block, for examgle, SO

thatft closufe position, closes the outlet port are arranged
in an inclined manner so that the outlet port is smaller on
the top side of the bottom plate than on the underside
therecf, wherein the closure element comprises matching

sealing surfaces arranged in an inclined manner. In other

words, the closure element may exhibit a zroof-like
structure.
In embodiments of the present invention, Zfurthermore

sprayers may be provided in the cleaning basin so as to
spray cleaning liquid into the sawn gap from one or two
sides. Here, spraying processes may take place both while
the wafers are disposed in the cleaning liquid and with the
cleaning basin drained, 1i.e. when the wafers -ére not
located in the c¢leaning liguid. By means of sprayving with
the wafer blocks being immersed in the cleaning liguid, the
permeating performance o¢f water Iintc the sawn gaps and
related future cleaning of the block by opening the cutlet
port may be improved. The sprayer may comprise spray strips
on both sides of the wafer block, for example, so that it
is possible to spray cleaning liquid intec all sawn gaps.
The spray strips may be embodied such that they can bes
lifted and lowered so as tTo further improve the c¢leaning of
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Is possible to spray cleaning liquid into all sawn gaps. The spray strips
may be embodied such that they can be lifted and lowered so as to
further improve the cleaning of - 4 the Block. Finally, the cleaning of the
block may be improved by spraying alternatingly from both sides. For
performing the inventive method, water is preferably 5 used as the

tleaninglkgeid. Fer sappigrtingtthe cleahésn pracess] smalkquaititids ofrey be
surfaciariymay beadded, dn jaddition, the, glegniag liguidmay besaeated

to Ssupport the™ cleaning process. 10 The inventive apparatus and the
inventive method may be configured for enabling automated cleaning of
Wafer blocks.rikbnthisperpdse; emtduvematietiardingwsystem may beeferably

provided swhigh fegds 1he sgwn waiardlocks from, aprevious; PROEesSNGaning
station to a statloi“?com I’I%E%yﬁ; mg tive 15 c#eanlng@pﬁgrat%%an
g

B thE tedniiiy feedisthe sawn® wafer Blocks r%%tﬁwis cIeaP{ing sté?tlo%ed‘ n

B8 pESOProceRsing Statidm Fukthewhorariie ingertRetdparatuspagrt the
@qrgg@%@ui@bi@@ggtrol means for implementing different cleaning

concepts each having one or more 20 spraying processes and/or draining
processes. The inventive apparatus may further comprise an installation
forPrepBiFg Bl FeFERTF fHe SonBiifinatéd® cléafmylliRl deefiing may be
Suclta gecyseling dastataiton may 2bteanirist exgsacentifuge thefer blocks.
Gofyaminated cleaning liquid, 5 feg 1o in,grder to discharge salilimatter ., pe
therefrom so as to create a cleaned cleaning liquid, which is then again

BH13 HiE Blealiiht ApparaiiR. 88%n MR TIBRIGE prefeféd eﬁﬂ%‘ai%eﬂﬁevjﬂus
gfthepresent inentidnrare explainet aeferningdorthe ascompanynginventive
drawingsy i which»Eig, & shows a gehematiccrosszsactignal vievkef ahhe  sawn
wafer Dblocks from this <¢leaning station to a post-
processing station. Furthermore, the inventive apparatus
may comprise suitable control means for implementing
different <c¢leaning concepts each having one o©or mcre

sprayving processes and/cr draining processes.

The inventive apparatus may further comprise an
installation for preparing and recvcling the contaminated
cleaning liquid accruing. Such a recycling installation may
comprisé e.g. a centrifuge the contaminated cleaning liguid
iz fed to in order fo discharge solid matter therefrom so
as to create a cleaned cleaning liguild, which is then again
fed to the cleaning apparatus.

In the Zfcllowing, preferred embodiments o©f the present
invention are explained referring to the accompanving

drawings, in which:

Fig. 1 shows a schematic c¢ross-sectional wview of an
embodiment of an inventive cleaning apparatus
with cutlet ports closed;
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35 embodiment of an inventive cleaning apparatus with outlet ports

closed; - 5 Fig. 2 shows a schematic representation of the embodiment

shown in Fig. 1 with the outlet ports opéned; 5 Fig. 3 schematically shows

a view of the bottom of the cleaning basin for illustrating the shape of the

outlet ports; and Fig. 4 schematically shows an embodiment of a recycling

I instéllatiorsBefere specificserhisoditnents ofthepreseritdivertion &6 the

addressed referring o thetfigsres,whad isshriefly 1outlined finstischov 8ie ports
present invention is embedded in 15 the process of wafer fabrication.
First, wafer bIBEKS &f¢' attached to support beams made of glass or

plastic using an adhesive and/or lute. By means of the support beams,
thegvafer blocksrasgded taa wiresaws 20whetethesyaferblogkscarem of the

sawn into wafets, which a%%%?ineng (;Qerggggr%%%g%qg%th&@pgggto.e of the

beams. Out of the wire aw, the sawn wafer blocks may be Inserted " into a
transport and PHOCESS REKEE forr&ample, which in 25 turn may be
inserted into a special transport carriage that may be able to

%CESW%Odates%é%‘;%‘{ pracess baskets and Lansporsame o herecycling

cleaning installation. The transport carriage may be docked to the
cleaning statior\ia%- tocking station. The container of the transport
carriage 30 the baskets are inserted into may be filled with a cleaning

][%%%%%hw ' Hﬂ@i@dki@&}%hﬁl@ngﬁﬁgm%E"St@g@g%g@@érbﬁ di?"iﬂ@ﬁtair&n are
illed with a fres ium. There may be prqvided a 3-axe ndlip .
SEtE FSTemoving 35 He prézc%ss)(bg%ke%/ from the traﬁ@b%%rt cajflgiagéa riefly

byunéansof picketip heoksyinsertingrsatieirto aRviApGtisuTfek Statppedded in

the process of wafer fabrication.

First, wafer blocks are attached to support beams made of
glass or plastic using an adhesive and/or lute. By means of
the Support peams, the wafer blocks are fed to a wire saw,
where the wafer blocks are sawn into wafers, which at one

end thereof are glued to the support beams.

Out of the wire saw, the sawn wafer blocks may be inserted
into a transport and process basket, for example, which in
turn may be inserted into a special transpert carriage that
may be able to accommodate up te four process baskets and
transport same to the cleaning installation. The transport
carriage may be docked to the cleaning station via a
docking station. The container of the transport carriage
the baskets are inserted into may be filled with a cleaning
medium, which in docking to the cleaning installation may
be drained and filled with a fresh medium.

There may be provided a 3-axes handling system for removing
the prcocess baskets from the transport carriage by means of
pick-up hooks, inserting same into an input buffer station
and conveying same from there through the cleaning

installation. After the cleaning process, the process
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and conveying same from there through the cleaning installation. After
the cleaning process, the process - 6 baskets are automatically moved
into deluting basins. The process baskéts used may be equipped with
foldable brushes, which are not applied to the wafers until the baskets are
inserted into the deluting basin via a lever mechanism, 5 whereby the
%ﬁsins. The

ratdisTre Atained iPANVeHicE! position fer altomalRiditingPaf

getachment fromthe supporkheame Theudeluting basin is embosied withshes,
a,water-seale ve fers bej f e

i R
HePé the GludteMaihd ompleidly SRindraAto the-8upPort BEXM JEHAeD 5™
b gheeore sidue swaifl semainr on thae svaferd Afteradetaching dlie wafersithe (for

ata%%hg@%max@m@ glue. adherept.thereto.are-automatically detached, e am

from the _process bas et, together with a machine supgog to Whicg 13
e aré AHALREH, S5 35 to be praparadTtr répedied e " After fie 5 COVeT
délating fescritied tige desticheid i§ drainsd: dramitive delutingrbasirg atgluted

a spraying and rnsing Process,ispesformed in the.same Hasine Thishas: not.
the effectt g:)at Zq the H2 concentratirgnlin Ehelbasi%l;ls gecrga%ed t;c)hae - ort
hariiess cohc8ntration and the pcrgcgsseteﬁrenﬁérftureel“hetrﬁe feceiver tank.

pagbe frackes Thamveatide ciéarint o the sawn Wriféiblodks isixs watfer.
descebeddn the.follgwing:with fespect ta figsulbpoand khdrigs +liand 2ne glue
Ygiehematic lossssectiongLviews N Woiehparty IhaLaieidden 85or  cne
suchare illustrated in'a dashed manner so as to enable explaining the ‘
IRVERRITE aRd S Which’ FSIthE Purpose of Blarfty HOtHH of thPSakn 8o which
stitages ase hatcheldeThe embediment of thedpuentivefcleaniageated use.
apparatus shown comprises a cleaning basin 10 having a rear panel 12,

After the deluting described, the acetic acid is drained
from the deluting basin, and a spraying and rinsing process
is performed in the same basin. This has the effect that
the H:; concentration in the basin 1s decreased to a
harmless concentration and the process tTemperature in the

receiver tank may be tracked.

The inventive c¢leaning of the sawn wafer Dblocks 1is
described in the following with respect to figs. 1, 2 and
3. Figs. 1 and 2 are schematic cross-sectional views, in
which parts that are hidden as such are illustrated in a
dashed manner so as to enable explaining the invention, and
in which, for the purpose of clarity, not all of the sawn

surfaces are hatched.

The embodiment of the inventive cleaning apparatus shown
comprises a cleaning basin 10 having a rear panel 12,
sidepanels 14 and a front panel, which is not shown in the
figures. The c¢leaning basin further comprises a Dbottom
regiocn formed by a bottom plate 16 having outlet ports 18

formed therein. The outlet ports 18 have edges 20 running
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sidepanels 14 and a front panel, which is not shown in the 35 figures. The
cleaning basin further comprises a bottom region formed by a bottom

plate 16 having outlet ports 18 forméd thetein. The outlet ports 18 have

edges 20 running - 7 in an inclined manner so that the outlet ports 20 are
trapezoidal in the section shown in Fig. 2. A top view of the bottom 16 of

tHe chsaniAg basietd WighBthe datleEpéits 1Bernedithefeintis Showrtth 2re
Figa Se Aarea theilengte1 sepresentssthesdimensign ¢gntoxhe plane of

projection according to Figs. 1 and 2. As can be seen, the outlet ports 18

run across the entire length 1 along the two sides of the bottom of the

BeamiRg basin 10f 10/Betieen e btict portsithé borbATSlate Stinits’a With
roof sbapee cousse with iriclired-swrfaces 23z and 19b, Igading towaitsg. 3.

%ﬂ&%t'e&ﬂgﬂaéﬁmnznc}gﬁpe%ogwrgﬂ@r@ﬁae%t&@ OUieredges, plane

the outlet ports border on the'side panels of theceanldzg asin.
h

RiterR&RSIS there, %8ﬁ8n1di§‘?edi8n SioBihg dowRRAr AtinGiHed>e seen
rmaanendoldd agaim tise presenm Aranging thehcutletparts albagdioth 1 along

sides of the cleaning basin tpgether with the wedge-shaped-paron,gkin 10,
the bottom %te arra ed therebetween se% surfaC(_.a[ 9a a d 19
a

I’%St‘ﬁ)e%rb @ulgw vaﬁtaﬁ%%ﬂs%s?hls Bt oenaebﬁe%as]t%%da root-
stbstarttiatyp eday freé drainage iofiHe eleadingbasin? FhebitletPorts 1gading

raay bedosadkby closute preans 20 compaisingrolasine elementsadiandnner .
?drlvehmecha{usm for 25 movhg the %ng%re Iement%ZZCp a vgr,lilcame side
2

fection. The c?osure clenents are attach dto support elements 2
WIFIER 4B tUPR afd SttacHe o 6he 6i5rhbre %ké@%aﬁh’éeﬁmret@@@r "bottom
rigidly @ttachedbtorihe hasitvbetiom 16 yia guide baesi3thékige?), ecqu M again

Sﬁée‘éﬁ%%%tén‘é’h'cﬂﬁgn%%w'%%d 10, fhe figuiss. The guide bars 30 siges ot

exte rou
the cleanlng basin together with the wedge-shaped portion

of the bottom plate arranged therebetween (see surfaces 19a
and 1% in Fig. 2} is particularly advantageous as this
serves to enable fast and substantially eddy-free drainage
of the cleaning basin.

The outlet ports 18 may be closed by clesure means 20
comprising closure elements 22 and a drive mechanism for
moving the closure elements 22 in a vertical direction. The
closure elements 22 are attached to support elements 24,
which in turn are attached to one or more yokes 26. The
fixture 28 is rigidly attached to the basin bottom 16 via
guide bars 30 (Fig. 2}, e.g. via screw joints, which are
indicated in the figures. The guide bars 30 extend through
recesses 26a in the yokes 26. Between the yckes 26 and the
fixture 28, spring and cylinder mechanisms 32 are provided,
by means of which the vyoke and therefore the closure
elements 22 rigidly attached to the yokes are movable in a

vertical direction.

In the state shown in Fig. 1, the closure elements are

pressed against the basin bottom 1€ by means of the springs
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recesses 26a in the yokes 26. Between the yokes 26 and the fixture 28,

spring and cylinder mechanisms 32 are provided, by means of which the

yoke and therefore the closure elements 22 rigidly attached to the yokes

are movable in a 35 vertical direction. In the state shown in Fig. 1, the

closure elements are pressed against the basin bottom 16 by means of
thiedsprings r @2 and cylinderst3go thhtthe cleamingbasis 10 isldealed sealed

below.ang,thergfore shutwith respect to eleaningdiquigd 34 daeated 1:iquid 34
ereig. Icri] Fj%z, the basig is sgown %pen%gl,ewrgr%ignthe%rig sare .4
cc?rﬁ%re%sed SO that the yoﬂes‘z%gan 5 clostre 8feménts riglcﬁy joineg !
theratd lare Vetrticllly imbved BowhwWard 884t the opealhgs s inthes 26 and
basin-betiom 16are opern. Therefare; the-clearing iquidmmay=issuekemi cally

the_cleaning basin along the arr 3 vn in. Fig, 2, 10 As ¢
mgt‘ﬁg%:déf?%nr}lﬁég 183?&%?%1e \c@%suég Qe%l\’rﬁ eér%ts %82 I%givleﬁa-?ero%%s‘ e'LaIE)e%Ottom
gtﬁ.lc?lﬂ%, fRgFein T icof Stiffacéd ¢ury atar angle stbsidhtifly idehtEsl from
tortbatofthe i inglihed tegians 26 of the eutletport3 4 &smthat,iin the gstate.

of rest shown in Fig. 1, the bottom of the cleaning 15 basin is sealed. In
addition, in the embodiment shown, sprayers 42 are arranged on both

dife$ Bla RawWAARART 20 didsB%etiifl the TIédHing baSihe THE Sprdyers homents
ezchrcomepriserzoroiv 6H20 spraynozziesrextending ito theenagecplanerfaces
inthe rgpresentations:of Kigssd-and 2 50 fhat apluralityof SaWRGAPS o the

ed fter th in th tati into by
HEEE S AR S Ahcton: i P ELRE AT Bradidator g " 1r the

sprayers oAb 4286 ashevwovelsafidin alvertics divedtion Agthasifeepleaning
mertigned-abeve; the sawn wafer block 40 is glued to a support beam

50. A fixture 52, which may be part

In addition, 1in the embodiment shown, sprayers 42 are
arranged on both sides of a sawn wafer 40 disposed in the
cleaning basin. The spravers 42 each comprise a row of
spray nozzles extending intce the image plane in the
representations of Figs. 1 and 2 so that a plurality of
sawn gaps arranged one after the other in  the
representation may be sprayed into by these spray nozzles.
In addition, drive means 44 are provided for the sprayers

42 g0 as to move same in & vertical direction.

As has been mentioned above, the sawn wafer block 40 is
gilued to a suppoert beam 50. A fixture 52, which may be part
of an automatic 3-axes handling system, holds the sawn
wafer bleck 40 in the cleaning basin. Here, the wafer block
40 may be disposed in & process basket adapted for this
purpose and being configured to not impailir the rinsing and

spraying processes described hereinafter.

Furthermore, closable inflow apertures 52 are provided in
the embodiment, wvia which the c¢leaning basin 10 may be

filled with a cleaning liquid, preferably water.
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of an automatic 3-axes handling system, holds the sawn 30 wafer block

40 in the cleaning basin. Here, the wafer block 40 may be disposed in a

process basket adapted for this purpose and being configured to not

impair the rinsing and spraying processes described hereinafter. 35 -

Furthermore, closable inflow apertures 52 are provided in the

éimbodiateitrvianvehicinthé eleaminy basin 20 nay bel difled withprocess, the

@l%a&@gﬂlﬂ uigl @&%Iher@bly ﬂ\@t%grgti%’mf@ﬂma% 2] me@iye smgtfiloﬂnfz ows
ani rocess, the_cleaning basin 10 is first filled. with water via inflows

%‘; 'ng%],'p e o?h‘?et %’Iletr%é%ts%eénreeqﬁ?hei éos&}ffgn %ﬁlovﬁll} n E?gsf ll{s];c? Hshown

that thedutléts B8 areldldseNFheobasif 5conthuas fo belfifefuntifiie Pasin

entire bleck40 ts submerged. Bhe fillingiprocediye raay beanonitered viad  is

asuslaergg 2 r.@%f?er &I}le.eﬁ"'f] ﬁh&%gocé&@ééécﬁﬁ@émﬁ%%e b\gat%{ofgﬁéored via a

predetermined period of fime so as to improve the permeating

Fetoviiancé of fie walksr bétweeilthe 16%RdivitkiF afBfsyanBtferetore ™ the
thewleaning effech.dadaddition repiaying inay take place underawatepasigerove

i@gigategeigr@gtk%theﬁgrﬂg;ﬁgwebeaﬁs 6Q gaming, from beibisides,  tne
This serves to imprgve the permeatlngFoferformance into the sawn gaps

T 8HBIEN TNty tHE HRiveBans 50 for tHE cIdstTe Slemahid'$2 et In
actuated sy, thas theaciosure etements:22 aree Vetticallpmbved doviswardzs  1s

As,afesult dhe gutlet ports 18 ;of the basin areabruptly-opepedmandthe coming

c%osure %Iep‘hents dergove&jlndiown\évag:dv\évgl clggr ailgrg,eogfréain%qe ermeating
croS&isedtion. IR e pr'oces‘is,?he c?eanlng basin is go‘mpletely‘ fained in = °

the spanroicsecbntcThé fastaWAinage Tauses a suction effect between
the wafer disks, whereby slurry remnants as well as sawing residues

l%%%%%&&@ﬁ%%@ﬁhQ%ﬁgeﬁ%fé Afans 20 for the closure elements

22 is actuated so that the closure elements 22 are
vertically moved downward. As a result, the outlet ports 18
of the basin are abruptly opened, and the clecsure elements
moved downward will clear a large drainage cross-section.
In the process, the cleaning basin is completely drained in
the span of 1 second. The fast drainage causes a suction
effect between the wafer disks, whereby slurry remnants as
well as sawing residues located between the wafer disks are
rinsed off.

The fast drainage is aided by the surfaces 1%a and 1% in
the cleaning basin running backward in an inclined manner
towards the outlet ports 18. In addition, as the cleaning
basin is designed entirely without any horizontal surfaces
in the region where the cleaning liguid 1s located, a
depositing of contaminants may substantially completely be
prevented.

Bpart from the suction cleaning process described, a
further basic cleaning mode consists in a spraying process
using the sprayers 42, Same may comprise nozzles directed

at the wafer block such as flat-spray nczzles or the like,



(&2}

15

20

25

30

35

25 rinsed off. The fast drainage is aided by the surfaces 19a and 19b in

the cleaning basin running backward in an inclined manner towards the

outlet ports 18. In addition, as the cleardiig 30 basin is designed entirely

without any horizontal surfaces in the region where the cleaning liquid is
located, a depositing of contaminants may substantially completely be
preventeth 85 Apardramdde dadtionzlesmirgyprotessdestibedsa installed
Mth%%ji;s@@@@i%@o%gomwI%gr&x&agd@r@@ﬁss M?in%lthﬁfsult of
sprayers 42. Samg may comprise npzzles djrected .at the wafer block . .
s?t%c%gg% Iﬁgt-Jgs%r%lygnlr‘(;n%z es‘%’?%e ‘ﬁﬁeg,e-rl W %C#%%%rbew §E:Cree$ve%ﬂ<§'[owéth the
spray iy ahd Qe inbtalete on Dotk sifestof HREBASIH iR Bl $6Ws TAS awafers
resulp oF 1spraybicr the-lockiwith wates bothhunderwater gnds with theg by the

leaning.basin drain irt loca ween the waf is f.

gﬁ Jﬁﬁg& ou%%cﬁerﬁg%ﬁ}%%gggéng%%%% Iif'%%%é %nng Ig\.{/f'/s‘gfab e%é%%%/l%lally
Sthps ey SUbRtablighy Bhhatcethe cledhingresat "By aftemafing Y Tng  from
spraying from iheileft- and Aght:Hardisides, dit maybeymovwedrtothe to the

left--and righfzhand sides and,in the pracess be 10 rapsporied downwards  pe
and out of the sawn gaps. By appropriate spray-angle adjustment of the

Spray PB22IeE S theZoHEBeidw tHE JlueBdam 56 mayiiso & Fehchgdr s BY
Erenventive elearing apparatys préfevablpeomprides @h a5 spitable nozzles,

qandrolsr, byJoeans ehwhich tberacessesrdescibed may beperformed
in an automated manner. A programmable logic control having several

cleaning recipes stored therein may be used, for example. Such varying

Jéeningreeipes veay Fefer to-BiffereRPSUcion proesss 20ateps apamprrises a
spraying peocess-sieps fos different waternsizess blogkgluing setinggandesses
t@%gggib@d may be performed in an automated manner. A
programmable logic contrel having several cleaning recipes
stored therein may be used, for example. Such wvarying
cleaning recipes may refer to different suction process
steps and spraying process steps for different wafer sizesg,

block gluing settings and the like.

By repeating individual suction cleaning steps and/or spray

cleaning steps, enhanced results may be obtained.

In an exemplary cleaning process, the wafer block is first
inserted into the filled cleaning basin 10. Subseguently,
the wafer block is left in the cleaning basin for a
residence time, wherein six sequences of underwater
spraying are conducted. The individual spraying processes
may comprise simultaneocus alternating spray variations of
different durations, in which the spray nozzles are lifted
and lowered along the block. Following this, there are
thres sguction cleaning ©processes, wherein underwater
spraying may additionally be performed after the basin is
filled. Here, the cleaning period ranged from approximately

20 to 25 minutes, wherein e.g. four basins may be provided
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By repeating individual suction cleaning steps and/or spray cleaning

steps, enhanced results may be obtained. 25 In an exemplary cleaning
process, the wafer block is first insertedlinto the filled cleaning basin 10.
Subsequently, the wafer block is left in the cleaning basin for a residence
time, wherein six sequences of underwater 30 spraying are conducted. _
The iridividuakispraying proséssesa mayrconmrseldifujtaheoas process time
alterngting spray \ariations,of «different durations -inquhich the spray

nozzles are lifted and lowered along the block. Following this, there are

three suction cleaning processes, wherein underwater 35 spraying may

additomally beeparforrhbe after tie/basinds liHed. Wekd, theigaingle spray
peripckranged framappraxieately, 20h0:25 mirutesowherein eft fou same is
@ﬂ%siri%wagrbes r;:o.vidtij - %%cigstgeagroduction installation, resulting in a
process fime pEer biockof approxmaf/ely 5 to 6 minutes. Alternatively, the

spray nozzles with adjustable spray 5 angles may be provided so that
lnwedng ang liting same is o longet strietly peeessarydRefedsing tadwigs. with
: ggsﬁ’e%greé%”%%smgem@t WP, cespegtdo e, oUle! pofiS, e s ana the

re elements and the 10 bottom reqﬁlon was described._For people

Silleeit the FHCRotiRYer GEiS bhofttis (RAEhBTRIEE pbris thetidstree art-
élementsrandithe bottomwregion rhhy extibit diffetértshapes sas lbhg aslosure

the pprts-are capable.ofhaing apeaed guickly and the drainage e rent shapes
cross:-section ensyres that sufficiently 15 f sitdralgg%e of the cleanlng qickl
FASin TRy tkd plade S0°as o Adheved %% foneffectuitabfEfor - Y

remdviig comaminats fronviheswataps. Withespedtlsdretouditletiently
pesisimay- it Re=providede 20 withhlans eanable ehleingiopepedce so as to
S%?ﬁ?%EQfgsguction effect suitable for removing contaminants

from the sawn gaps.

With respect thereto, outlet ports may e.g. ke provided
with flazps capable of being opened sufficiently fast.
Alternativealy, closure elements horizontally  movable
relative to the outlet ports may be previded as long as
same are capable of being moved sufficiently fast sc as to
clear the outlet ports.

Finally, the two outlet ports 18 running in parallel to
each other, which are shown in Fig. 3, are exemplary only,
wherein outlet ports of other shapes and sizes may be
provided as long as the drainage cross~section remains
sufficiently large sc as to enable drainage fast enough to
cause the suction effect described. With respect to this,
for example one single outlet port in the center of the
bottom of the c¢leaning basin could be provided, with
inclinedly sloping panel regions leading thereto from two
or more sides.

The inventive cleaning apparatus may further comprise an

installation for recycling contaminated cleaning liguid
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Alternatively, closure elements horizontally movable relative to the outlet

ports may be provided as long as same are capable of being moved
sufficiently fast so as to clear the ou'tle}%or”ts. 25 Finally, the two outlet

ports 18 running in parallel to each other, which are shown in Fig. 3, are
exemplary only, wherein outlet ports of other shapes and sizes may be
providethas 16Rg 84 $Ré drainddeccréss dectiGn fFémaing 3bsuffieitly may for
largensa as teepable=drainagefastenpughde calserthe stetionseffeict matter

ibed, Wit to.this, f [ I in.th :
St g oy, syl o gl e 1o

] | of the cleaning basin'could be provided, with ,
iReRsEysloping PahaFregibhsedting thetetffom HFF ™SS or ffore  feeding
sides. shhenvedtivd eleahmg dpparatiisimayfurtirer coawprisecarmpparatus toe

ggg'%%%% g&%%&&;&%&i@s@ Clﬁ@m]pg liguid '?@e@&ﬁ%}inﬁh@ cleaned
wn wafer blocks, Same may for example comprise a ,
CerftrtageJor diSchiatging %rBIid"ﬁ?]%tté:reﬂsr\%:]thg%%nﬁ%ﬁ%atgép cl&hfing 5319

Igeick s@ asde produce cleaned cleaning liquid, inflow means for feeding 5
contaminated cleaning liquid from the cleaning apparatus to the

centrifuge and backflow means for feeding. the cleaned, cleaning liquid

O (RELELR e bACK b (b CRATHG SpperAL e 10 On eximaigy &+ b
suchianlihataliafion 9 BRGWA % Fighd. ThEViRBallEfon esmprdésan 100 for

inventiverapparatus 100 forrcleaningksawn waferdsleeks, eowastener 102, a
container-102, a. eentrifuge 104 and a cl ntainer . Optignal

fi téelr1 08 %ﬁgtemalyﬁge fﬁtHegred T}:/;%b%r?a fﬁ%?lg%é" gf%f:‘chlét(br%b'er f&l% etari%lggslly' ¢
ridy- A8ditiorally b6 pFovitied. Tie waktewidieFacering indhing'thesr ©r 2

cleaning:basinlofer press may additionally be provided.

The wastewater accruing in draining the cleaning basin of
the cleaning apparatus 100 is collected in a collecting pan
{not shown) of the c¢leaning apparatus 100. From this
collecting pan, the wastewater is pumped into a receiver
container, i.e. the waste container 102, as indicated in
Fig. 4 by an arrow 110. From the waste container 102, the
centrifuge 104 is continuocusly charged, as indicated in
Fig. 4 by means of the arrow 112. For this purpose, an
outlet of the waste container 102 is connected to an inlet
of the centrifuge 104 via a fluid line. Respective pumping
means for continuous charging of the centrifuge is also
provided.

In the centrifuge, a rotation is applied to the wastewater
(the cleaning medium} so that sclid matter is discharged
from the water. The smaller the volume flow conveyed intoe
the centrifuge 104, and therefore the longer the residence
time of the water in the centrifuge 104, the better the
solid-matter discharge and therefore the cleaning result.
After separation of the solid matter, the centrifuge
conveys the water on to a receiver container, the clean

container 106. This is indicated in Fig. 4 by means of an
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the cleaning apparatus 100 is collected in a collecting pan (not shown) of

the cleaning apparatus 100. From this 20 collecting pan, the wastewater is
pumped into a receiver container, i.e. thé waste container 102, as

indicated in Fig. 4 by an arrow 110. From the waste container 102, the
centrifuge 104 is continuously charged, as indicated in Fig. 4 by means of
therarwow 112, Forithis plsposerae 25 outiet obtiielwaste Eorthimers02 st fuge

cennecied.to,an dnlet; of thesgentrifuge 104 viaa fluid ine Respective 106 via
gurpglgg means f]g_)( gggtlrﬁ%ues charging of the centrifuge is also

prowd'3 o %Bﬁn?he centrifige, a'rotation is applied to the wastewater (the
cleaning medium) so that solid matter is discharged from the water. The
smallenthevolupre flow conveyed-into: Ahe eentrifugeikD4] anddheretaranscted
the longer the, residence .time o erin trifuge 104, the petter.

tﬁ% 35 %olié-nr%é%er %schgmﬁ% aé&%%ﬁgf%ﬁe té&%é%%%g%cs}%lt. Ebt%fegrb' Wia
SEFRAGSH BPHELSHIR maREr, e cétffude BoERRE WEREEEN TG Pe Ted
leceivet container] thendlean icontaihér1Q6.Thid i5, indicatediindgiged byn Fig.

meaps of an.- 13 arrow 114. Eorthis pyrpose, ap outlgt ptthe centrifuge o rore

104 i1s_connected to an_inlet of the clean container 106 via a respective
fiiid Hihé o5 Tha%utiet SPthe e Sontairet 1089s I fUirf &8Rfected to

an inlet of the cleaning installation (e.g. via a respective fluid line) so that
thgcleapgd watgrmay be f%%ba%to the elegningdnstallation 10Q @scharging
mdmiéjed in F 17% i bg means of an arrow 1%16.. Thetwater ig tqereforeﬁhlon 5 am
ava Ie%%}él rfor firth@r clgan?r%gz %ro%%se%.%e gé:ntﬁfuge 164 mayabe "
configureddorcict adischarging small paridss ofa siFel6rdidmeast®dr lesst has
than 5 n Jrem the gleapingdigyics whicksis usually wates: Ithasl agglomerate
and may therefore alsc be segregated in a later, e.g. the

next, run via the centrifuge 104.

For also segregating the particles of a size of less than 5
pm  from the water, the filter 108 may optionally be
provided. The filter 108 41is driven in parallel toc the
above-mentioned recycling, wherein c¢leaning liguid 1is
conveyed from the clean container 106 to the filter 108, as
indicated by means of an arrow 118, and then pumped back
from the filter 108 to the clean container 106, as
indicated by Fig. 4 by arrow 120. For this purposs, a
respective inlet and outlet of the filter 108 may be
cennected to respective fluid lines. in addition,
respective punps may again be provided so as to pump the
water through the parallel circuit containing the filter
108.

For counteracting an accumulation of small and mninute
particles in the clean container and/or clean tank 106 via
the timeline, freshwater may be added to the circuilt, e.g.
to the clean container, with circuilt water simultaneously
being discarded from the clean container 106, the circuit

water, due to its very small proportion of solid matter,
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15 been found that particles less than 5 um will agglomerate and may

. therefore also be segregated in a later, e.g. the next, run via the

centrifuge 104. For also segregating‘th%%a"rticles of a size of less than 5

20 pm from the water, the filter 108 may optionally be provided. The filter

108 is driven in parallel to the above-mentioned recycling, wherein

eRbRthg TigRRSeconbeyE R6Mmithe BlRAR Torftainerabsdo tHe fMtefF RE8, Sewer

as sindicatedby meanstefian awowild8y and thehrpympeddack 25fremample,

%%f" S& 1§§&%éh%8'§agac8£ta§%rnl_ , A5 Indicated by Elg, 4 DY AW s of
. For this purpose, a respective inlet and outlet of the filter 108"'may be

EbfRnéctEd T RsspeliivE HURITHTER: in addition, respective pumps may

again be provided so as to pump the 30 water through the parallel circuit

gontaining the filter 108, For.counteracting an accumulation of smalland. ; ruge

minute particles in the‘clgan container and/or clean tank 106 via 35 thg, q
firheling FeshdaRe Hidy bé addéd o the'dretif, g So tHe &lggR carbide &s
seritaines, with cieouiewatersimultansousty beily discarleddromaye lable.
clean container 106, the circuit water, due to its very small proportion of

lid matter, - 14, being capable of directly being conducted into the sewer _ .
e ABTONE ) 50 Hors S tos Ty xaHIE My b a7
for'eacks sawh WaferEBioek blbansd by neshs bP the eRanimginstafdtiopure of
5 Alsalisrmatierdigehargeimay begemoved drom theseeidfige- 184, from the
making possible a recovery.af the silicon carbi W%| a %re U opg
c?or‘i'\Isj'ﬁl'(g ent@tﬁi’ aregl %JSOW %%clggle.%%eThaé%g§§“ﬁ% invént?on IS 'Z’E‘ag? e

phrtiearly SuitdbleYoF BRankifd saih sifiéh wafet blocld™$¢as tdRiearsaving

off asmixture ofiowever, the present invention may also be
employed for c¢leaning sawn wafer blocks made of other

materials.
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silicon carbide, silicon particles, iron particles from the sawing wire, as

well as the support medium (e.g. PEG), which is disposed between the

disks after the sawing 15 process. However, the present invention may

also be employed for cleaning sawn wafer blocks made of other

materials. - 15 - Claims 5 1. Apparatus for cleaning a sawn wafer block,
comprising: a cleaning basin; a fixture tor holding a sawn wafer block in

the 10 cleaning basin such that, whehzcleaning liquid is present in the
cleaning basin, at least a portion of the wafer block comprising sawn gaps

is disposed in the cleaning liquid; 15 at least one outlet port in a bottom

region of the cleaning basin; and closure means for the outlet port, by
neans'einatieh Ltheloutlet portimay be openedanhlisciosed; 20, wherehrising:
the closure means, the outlet port and the bottom region of the cleaning

basin are @Qg%%ed }%{Ch 1j[lhat, by opening the closure means, the

cleaning %E{UId is'dffainable from at least the area of the 25 cleaning basin
having the wafer block disposed therein so fast that contaminants are
removablerfiernithe sai- gapsihy. means ofassuctioneffect ofthelc in  the
cleaning Iguich, 30 wheteln the, autiet port and e closiie peans ¢ guiq s s
configured such that the cleaning basin, starting from a |I?e state _
monitoréd $iE 4 sensof i€ dfaifable ¥ 1665than 2%ecoids préferably- 100 ot
less thahd .5vwsetonds: 185k comprising sawn gaps 1s disposed in

the cleaning liguid;

at least one outlet port in a bottom region of the

cleaning basin; and

clesure means for the outlet port, by means of which

the outlet port mav be opened and closed,

wherelin the <¢losure means, the outlet port and the
bottom region of the cleaning basin are configured
such that, by opening the closure means, the cleaning
liquid is drainable from at least the area of the
cleaning basin having the wafer blcock disposad therein
so fast that contaminants are removable from the sawn
gaps by means of a suction effect of the cleaning

liguid,

wherein the outilet port and the closure means are
configured such that the cleaning basin, starting from
a filled state monitored via a sensor, ig drainable in

less than 2 seconds, preferably less fThan 1.5 seconds.
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- 16 2. Apparatus of claim 1, wherein the fixture is configured to hold the

sawn wafer block) such that the sawn gaps are oriented substantially
vertically. 5 3. Apparatus of claims T ol 2, wherein the bottom region of

the cleaning basin comprises panel regions leading toward the outlet port

in inclined an downward manner. 4. Apparatus of claim 3, wherein the ‘
TleaningBasm™ 16 compriseS it outlet porté\whérdin the Bottomrégion® 3
betweer the guttetports is raof-sirapeskand as surfates sloping:h that the

d OW“V@QﬁO@@E&t"@&Ut@E PoHs A= éﬂ%%@%stff?& E‘R@n_{ﬂgr% sawwafer
block, comprising: 15 a cleaning basin; a fixture for holding a sawn wafer

block in the cleaning basin such that, when cleaning liquid is 20 present
in the éleanping™esing at feast mpottion ofthe Waterslock-esmprsingsanadg i on

gaps ig dispasedin: thei eleaning Jiguidhat leasteng autiet pesinanbottomding

regiontof the QZSCcIeanin basin; and closure means.for the, outlet port, b -
O a T e o% %eu BOoYT in 1néglned an(?% OWaTo U manner.
means of which "the outlet portmay be opened and closed, 30 wherein

the closure means, the outlet port and the bottom region of the cleaning
basin aneceardigured stichdbat, by gpening the¢losurenmeansstheing basin

cleaning, liguidis draipable frop at least the arga of the cleaning hasin .o g o,

havingmthg 35 - 17 wafer block disposed therein so fast fghat contaminants
are remBYABIBTront e s&lh Yaps By hesns ofa shEfon BHEREST et has

cleaningiliquides sloping downward toward the outlet ports.
5. Apparatus for cleaning a sawn wafer block, comprising:
a cleaning basin;

a fixture for holding a sawn wafer block 1in the
cleaning bkasin such that, when cleaning Lliguid 1is
present in tThe cleaning basin, at least & portion of
the wafer block comprising sawn gaps 1s disposed in

the cleaning liguid;

at least one outlet port in a bottom region of the

cleaning basin: and

closure means for the outlet port, by means of which

the cutlet port may be opened and closed,

wherein the c¢losure means, the outlet port and the
bottom region of the cleaning basin are configured
such that, by opening the closure means, the cleaning
liguid 4is drainable from at least the area of the

cleaning basin having the
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5 wherein the cleaning basin exhibits a length and a width, wherein the at
least one outlet port continuously extends across the entire length of the
cleaning basin. 10 6. Apparatus of ctaihy5;-wherein the cleaning basin has
no horizontal inner surfaces so as to prevent depositing of contaminants.
7. Apparatus for cleaning a sawn watfer block, comprising: 15 a cleaning

basin; 4fhtire P ASIding H A Wafer Bidtkin thé thearnitid basi sifthnant s
that, whena clearing igeidis 20 presentintheleariing basinsatleast auction

portion.efthe-wafer block compyising sawn-gaps is disposed in the

cleaning liquid; at least one outlet port in a bottom region of the 25

cleaning basin; and closure means for the outlet port, by means of which

the outiétgsri may be operediand clésed,'80 whiekdin the closufagidansind &

the outlet-part andthe rBattom region of the cleaning basin.are gonfigured port

such that, by opening,the closure means, the cleaning liquid isdrgingble.
from at least the area’of the cleaning basin having the wafer bloc

disposed¥héreiy 35°$9-fast that contaminants - 18 are removable from
the sawn gaps by means of a suction effect of the cleaning liquid, wherein

the outlet port is formed in a,battain plate of. 5 the gleaning hasin, wherein 1,

the closure means comprises a closure element and drive means for

moving-dhe BfoEure8lefent A GérticAldifeti6n, whdtein®Sealihg  Prevent
surfacespbthetouttet portc-atwhichrthet s .

7. Rpparatus for cleaning a sawn wafer block, comprising:
a cleaning basin;

a fixture for holding a sawn wafer block in the
cleaning basin such that, when c¢leaning liguid is
present in the cleaning basin, at least a portion of
the wafer Dblock comprising sawn gaps 1s disposed in

the cleaning liguid;

at least one outlet port in a bottom region of the

cleaning basin; and

closure means for the outlet port, by means of which

the outlet port may be opened and closed,

wherein the c¢losure means, the outlet port and the
pottom regicon of the cleaning basin are configured
such that, by opening the closure means, the cleaning
liguid is drainable from at least the area of the
cleaning basin having the wafer block disposed therein

so fast that contaminants
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closure element, when same is in a closed position, 10 closes the outlet

port, are arranged in an inclined manner so that the outlet port is smaller

on the top side of the bottom plate thahton-the underside thereof,

wherein the closure element comprises matching sealing surfaces

arranged in an inclined 15 manner. 8. Apparatus of any one of claims [ to

7, compriSingFASRayér if IR cledfintfiiasites ashy sprafdedning Suction
liquid intofthetsawin gaps froreoneror twaisides. 20 9. Apparatus of claim

8, comprising means for moving the sprayer in a vertical direction. 10.
Apparatus of claims 8 or % wherein the sprayer is 25 configured to spra .
cloanit A to the Sewhigag Fom o SIAEE=herair cRGI THear '© ©F
is providetl socas e control thessprayer ¥6 sprayralterpatingly:frosi: both means
sides. 30:ddx Apparatus of any one ofelaims At 1 furthele eamPFsINGnoving
an apparatus for.preparing the drained cleaning,liquid. 1, Apparatus of, . ,
claim 11, wherein the appara?u‘s‘for 35 preparing comprises a centrifuge.
- 19 13eRetfist of éleaniifa salvn Wafer BloekEcomiprising: fitrodieisg: the
the sawnavafeebleckinte a cleaning kasia; Jfdingthexclesningbasidsition,

with cleaniog lauid pri, 10, during pr aftey introducing e sawn Wafer . s noq

block so that at least a portion of the wafer block comprising sawn gaps
iskmaﬁﬁﬂﬂ%ﬁeE%aﬁ%@tlﬁﬁ&ﬂ&Ptlet port 1s smaller on the top

side of the bottom plate than on the underside
thereof, wherein the closure elaement comprises
matching sealing surfaces arranged 1n an inclined

manner.

8. Apparatus c¢f any one of claims 1 to 7, comprising &
sprayer in the cleaning basin so as to spray cleaning

liguid into the sawn gaps from one or two sides.

9. Apparatus of claim 8, comprising means for moving the

sprayer in a vertical direction.

10. Apparatus of claims 8 or 9, wherein the sprayver is
configured to spray cleaning liquid into the sawn gap
from tTwo sides, wherein contrcl means 1s provided so
as to control the sprayer to spray alternatingly from

both sides.

11. Apparatus of any one c¢f c¢laims 1 tco 10, further
comprising an apparatus for preparing the drained

cleaning liguid.

o
fa]

Apparatus of claim 11, wherein the apparatus for

preparing comprises a centrifuge.
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opening at least one outlet port arranged in the bottom region of the

cleaning basin, the outlet port and the bottom region of the cleaning basin
being 15 formed such that the cleaninglliguid, by opening same, is

drained so fast that contaminants are removed from the sawn gaps due

to a suction effect of the cleaning liquid, 20 wherein the cleaning basin is
drainedf 1638 than 2" §680nUS, pretéribly 58 th&t 1B sedondsr 14119
Method of claim 13, further comprising a step of spraying cleaning liquid

into the sawp gaps-hefore, 25 and/ar while at least the: portion-of the wafen i ng
block comprising the sawn gaps is located in the cleaning liquid. 15.

Metho%b% cfaim 14, wherein the step of spraying takes 30 place

alternatingly from two sides of the wafer block. 16. Method of claims 14 or
15,fwh@5%im @rﬁj)rQY%{, t@waﬁamlc%f M&E@hﬂzﬁﬁt@p ﬁt@@ﬁmqyimg@;id prior
performed, is, moved in a vertical direction during the spraying. 35 - 20

17. Methdd gfufn"l'yngneogf cflaflrt%%lftg %??Lﬁ%ler%coﬁrﬁis%agm% st%% ot olock
preparitg théthained clearfiid liquit usiig a'centrifuge. 518. M&RGd of D1ock
any one@fielaimsrit3 tosk#rwhereirewatet is Usedtasthe cleaning:liquideaning
19. Meth gfdglaim 18, wherein a surfactant is added to the water. 10 20.
Method of any one of claims 13 to 19, further comprising a step of heating

the cleaning liquid. Apparatus and method for cleaning a sawn wafer

block opening at least one outlet port arranged in the

bottom region of the cleaning basin, the outlet port
and the bkottom region of the c¢leaning basin bkeing
formed such that the cleaning liguid, by opening same,
is drained so fast that contaminants are removed from
the sawn gaps due to a suction effect of the cleaning

liguid,

wherein the clesaning basin is drained in less than 2

-

seconds, preferably less than 1.5 seconds.

14. Method of ciaim 13, further comprisihg a step ol
spraying cleaning liquid inte the sawn gaps before
and/or while at least the portion of the wafer block
comprising the sawn gaps 1is located 1in the cleaning

Liguid.

[
L

Method of c¢laim 14, wherein the step of spraying takes

piace alternatingly from two sides of the wafer block.

19. Method of claims 14 or 15, wherein a spraver, by means
of which the step of the spraying 1s performed, is

moved in a vertical direction during the spraying.
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Abstract 5 An apparatus for cleaning a sawn wafer block (40) comprises
a cleaning basin (10) , a fixture (50, 52) for holding a sawn wafer block
(40) in the cleaning basin (10) such th&t0 when cleaning liquid (34) is
present in the cleaning basin (10) , at least a portion of the wafer block

40) comprising 10 sawn gaps is disposed in the cleaning liquid, at least

fe otffstigott (18) in &’bottoRi fegiG (16)-bf i cleaning® Basih(10), fvrther
and clasure means;(2@, 22} fqr thefoutletpart i(@8), byeneans of ahichtbaning
outlet qqr&gi@ rg@igs oaoegglqtggqg[?égd. The closure means (20, 22),
the outlet port 15 (18) and the bottom region of the cleaning basin are
configured such that, by opening the closure means (20, 22), the
treaninéeliquid issddraimable se fast from atifeast the atéa ofithereleaningter is
basin (1Q).having the waferblogk dispesed therein that contaminants are
removable from the 20 sawn gaps due to a suction effect of the cleaning
liquid. Fig. 1
19. Method of claim 18, wherein a surfactant is added to

the water.

-20. Method of anv one of cilaims 13 to 19, further

comprising a step of heating the c¢leaning liguid.





