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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
gapahciween thanafeis chbe obigct dndgHYing the REgaenkdREeRtiBNock
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 methodaceordingto claim 13. 20 The present
invention provides an apparatus for cleaning a sawn wafer block,

comprising: a cleaning basin; 25 a fixture for holding a sawn wafer block
MthePdBanmg Basif SR that>wheR Tiddhimfliiit s presentiithe method
tteaning dasiin at leastseportionedfdhe wafer blocki comprising:-sdwm gaps an
is.dispgsed inthe cleapingliguic; 30:aleast pge outletportin 3 hettomy, 1 ks

region of the cleanln% basin; and closure means for the outlet port, by

TRa%hs 'of whithlfe 25 oftlef poft nidve openéd aRd cioSed” WhefEin S+Ur Y
tewolostire meangsthe oatfet pert aind theebdttom sredivnrof theeleaning gaps
basin-are gondigyred-such that, by - 2 opening the closure means, the

cleaning liquid may be drained from at least the area of the cleaning

basin having
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 object is achieved by an
apparatus according to claim 1 and a method according to
claim 13.

The present invention provides an apparatus for cleaning a

sawn wafer block, comprising:

a cleaning basin;

a fixture for helding a sawn wafer block in the cleaning
basin such that, when cleaning ligquid is present in the
cleaning basin, at least a portion c¢f the wafer block

comprising sawn gaps is 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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the wafer block arranged therein so fast that contaminants may be
removed from the sawn gaps due to a suction effect 5 of the cleaning
liquid. The present invention further prgvides a method for cleaning a
sawn wafer block, comprising: 10 introducing the sawn wafer block into a
cleaning basin; filling the cleaning basin with a cleaning liquid prior to,

suingof afterdntroducingdhesayynwaferlock sadhataf leasi@iportiedy be
q%)f the wafer block cog:gnsmg awn gaps isf 1% Iocat%d in the clganing havi
'ﬁﬁ?d?% e ﬁfjdnat%a ecfl in the HottonT reéai%ﬁ of Ve

Ghe ol p%rte&sﬁos
the cleahing bashs he pudatpett ahe fsa rbotomiregiontéiahe efedmmyg nants
Raginkeing aentigured such 28 thaluby meaps ahepening:saymealeanisgfect
(Illgu%ls dgﬁ@ggi%o feislt ti&a}Lt Lfontaminants are n_emoved from th(_a sawn

gaps due to a suction effect of the cleaning liquid. The present invention

is therefore based on a cleaning 25 effect based on the suction effect of

@]@ni@gc&cgﬁdt(gemeﬁaélywaier) flowing eut ofiarcledaniag basin seastal for
pull gff:apd Lermaye contaminanis sUch as slumy fepnants and sawing

residues located between the wafers inside the sawn gaps. 30 Here, the

outlet ports and the bottom region are configured to support fast drainage
pfthecdleaning idsin, smgninwe Period afdéssithin Zsedords] preferably /
less than 1.5 seconds and e.g. in the span of 1 second. 35 For supporting

t drainage, the_cleaning hasin.may . comprise wall regions leading ta
B R e g e O e oAt S or o,

MEying eompfrise tve: btethoris) etheerewiilcha foof-dhbped Béttdhat at
1egion isaranged T heoneer mereutlist persFaprising sawn gaps is

located in the cleaning ligquid;

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 ocopening same, cleaning liquid is drained
so fast that contaminants are removed from the sawn gaps

due to a suction effect of the cleaning liguid.

The present invention is therefore based on a cleaning
effect based on the suction effect of cleaning liquid
(generally water) flowing out of a cleaning basin so as to
pull off and remove contaminants such as slurry remnants
and sawing residues located between the wafers inside the

sawn gaps.

Here, the cutlet 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 regicns leading to the outlet pert in an

inclined manner. For example, the cleaning basin  may
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continuously extend along substantially the entire length of the cleaning
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 enabling fast drainage, in embodiments of
the 10 invention, one or more outlet ports may be formed in a bottom

Plats of the cleaning basin, wherpinsthe glosure, means cAMALSES A = shaped

closure element and drive means for moving the closure element in a

R drEBHSH: Fo? EraifmgTast draadewitr the Setp  segind 0= ts may
sorfaces ofiih thesautiet por latwhichitherelosureldleméht: when samelisngth

na Cﬂ%%”eo%%“é@ﬁ%éﬂo%%sthﬁ outigt ped-aAte ’arraﬁg_edo injan ingligeds, revent
manner so that thg outlet port is sm%ller on tge top,side of the bott

m .
Prate ar 31 the URESEide eret-whareinthe 2io5re 8RR T8 design
comprdesmbtching?20 sealing Burfdoes arangedinahsifelined maphegontal
im ether swetds; dhe closure element may exhibit a roof-like structure. In
embodiments of the present invention, furthermore 25 sprayers may be
provided in the cleaning basin so as to spray cleaning liquid into the sawn

Yap frofiiéRe brtivo SriEs. HEFEZ $pRffing préfessES T BRE praceDoth the
ivhilen thieowafersrare dispasetkn theccleaningolicisd ard,withethe cofeaningin  a
basindrained.ie. when the wafers,arp noi30lcatedin the;cleaning <1 osure
liquid. By means of spraying with the wafer blocks being immersed in the
Efedntng G the DermedtihgPEromiBS wair fhiothe Sawri'gaps  for
and irefatedh futuré cleaningof dreblock by cperiagithe autlel ipert maybe For

improved, The sprayes fay, comprse spray stips 35 anhoth.sides ofthges of
V\hafer blg k, for ex%mple, so.thatit | os?;]ble tg Spray clegplngwlhqéurlld gna'{%e is
At Salihgaps. PTie Sp'lﬁa‘i( Hfips a%}?bgeg Podied such that they can bé

lifed and frveredsosasoofurthertinfsrove fie cledding aport are arranged
in an inclined manner sco that the outlet port is smaller on
the top side of the bottom plate than on the underside
thereof, wherein the closure element comprises matching
sealing surfaces arranged in an inclined manner., In other
words, the closure element may exhibit a roof-like

structure.

In embodiments o©of the present invention, furthermore
sprayers may be provided in the cleaning basin so as to
spray cleaning liguid 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, i.e. when the wafers éte net
located in the c¢leaning liguid. By means of spraying with
the wafer blocks being immersed in the cleaning liquid, the
permeating perfcrmance of water 1intc the sawn gaps and
ralated future cleaning cf the block by opening the outlet
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 liguid into all sawn gaps.
The spray strips mey be embodied such that they can be

lifted and lowered so as to further improve the cleaning of
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- 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-cleaning liquid. For supporting
the cleaning process, small quantities of a surfactant may be added. In
addition, the cleaning liquid may be heated to support the cleaning

precess; 10,1 he inventiy %app@fﬁ%tuscawamd@ve@;we method maybey,; ay be
confl ure f renablln automated cleanin afer lﬂgckal For this
pose tgl%]éﬁ H&%d%@ s%?earﬁjrﬁ 6[‘%% U Whitch fedds the

sawn Wafer blocks from a previous processmg station to a station

cemprsing the inventive=15icleaning appalatuscand after dhe cleanin@:rerably
feedé the sawn, wajfl_ﬁr blocks fiom thlg clehanlng station to Iy ost-

th 1
processmg statlon r%herl%ore ?he |nvent|ve appgpﬁus may COI’TQIF)I’FSGeanlng

%ﬁ@&&é%onﬁ@%éaﬁ§%}qm‘b}@rﬁemﬁ19a diferémdeéaiing esn&prsedent- In
havingione, orimere: 2O=8praying pracesses angkor deainivg processesort the
g@gég\i%ivsmgtus may further comprise an installation for

preparing and recycling the contaminated cleaning liquid accruing. Such

a recycling installation may 25 comprise e.g. a centrifuge the

tortaminated cleaniagpigumt issfec: talin order tondischarge sokd mattermay be

therefrom,so; asdpe %ﬁ%@@lﬁﬁ'&aﬁﬁg&ﬁ?{&r&g M@Qn‘&’ﬁk&hd% thersagainy ocks .
ted to é} e cleanin \? aratus 30 In the foIIowm%C?p{h%‘erred embodlments

dPfhe present vention areSkplained Tefetfing LACompanyifly MY Pe
drawihgsdn viliicRIFi§e 2 dhonksa sehematic eross-seetiond viaw of arevious

88 erekodimentafan inventive gleaning apparatiso wWith:ouletpitsinventive
dlosedn9 Fig, 2 shows a sghematic reprasentafon of e ¢ocqs the sawn
wafer Dblocks from this cleaning station to a post~
processing station. Furthermore, the inventive apparatus
may comprise suitable contrcl means for implementing
different c¢leaning concepts each having one or more

spraving processes and/or draining processes.

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

fed to the cleaning apparatus.

In the following, preferred embodiments of the present
invention are explained referring to the accompanying

drawings, in which:

Fig. 1 shows a schematic cross-sectional wview of an
embodiment of an dinventive c¢leaning apparatus

with outlet ports closed;
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embodiment shown in Fig. 1 with the outlet ports opened; 5 Fig. 3
schematically shows a view of the bottom of the cleaning basin for

illustrating the shape of the outlet parts; and Fig. 4 schematically shows

an embodiment of a recycling 10 installation. Before specific

embodiments of the present invention are addressed referring to the

figyres; what is,priefly oytlined fitstigihow the presentinvertiothis of  the
embedded in 15 the I[‘E{roctess%(l)f wafer fal%ricatioti. FinghW%fI?f bIocﬁ are c
attached to sﬁf)npgr?%eg%s made of %ﬁlassloﬁ:I 'plasti“é”Usmg an adfiesiver POF-°
and/or lute. Byragans of the support beams, the wafer blocks are fed to a

wire saw, 20 where the wafer blocks are sawn into wafers, which at one

eng thereof ate. glued.to the sypnar eams. Qutof e wire sgy G saup 1,
wafer Blocks may be inserte Yinto & transport and process asﬁet, or
example, whieh FR 25 @irk iy belinserted ints Apeetal frBfspgrere of the
carriage that maylke ablerto:accaminodate up to 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
frafspdrt carmigees6 tHe Baskbts A inséried MRS E)BE-filRY ithx cYC L ing
cleaning mediust; avhiett irodocking to the cleaning installation may be

drained and filled with a fresh medium. There may be provided a 3-axes

Ea@dlineg system rremoying. 35 the progess baskets from the transport
= %F PECITIC Smpo H?E%FS-OL- }uan?re?ent.lnY%n ion are
carriage bymeans of pick-uUphooks; inserting same Into an input buffer

stitioR sard! comrdyiig same fiom tHdre throagh-15s cleanimgtinstatlatibriefly

Aften the-eleaning pragessothedyrecess=<6 rhasketsare:atomatieallyedded in
%)ved into delutirﬁg basins. EQ%LWOC ss baskets used may be equipped

ofesE o waier lCcatlon.
with foldable brus es,

First, wafer blocks are attached to support beams made of
glass or plastic using an adhesive and/or lute. By means of
the support beams, 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 intoc a special transport carriage that
may be able to accommodate up to 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 deocking 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 process 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 c¢leaning process, the process
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which are not applied to the wafers until the baskets are inserted into the
deluting basin via a lever mechanism, 5 whereby the wafers are retained
in a vertical position (for automatic dicing) after detachment from the
support beam. The deluting basin is embodied with a water-sealed cover,
the wafers being detached from the support beam and deluted therein in

&estic asiddeunic acichappreximately 7PLshoinkQ Heee, the glledemains, The

completely adherent o the support_ beam, 0 that no glue residyss il
R&fain on the warer. ‘After détaching Tiie waters, the support beams With !

whé glueaaghareft thekdid eie hatobimicaiigeached-fromthe pragésys are
basket; topether with @emaching: supporde whichiLb theyare attachesh $01 sm,
frdpde prepareripLrenegied se. After the dgluingdeseribgd e o (o
acetic acid is drained from the deluting basin, and a spraying ng rlnsmgb

%%&é%‘%t i‘scpe‘?f’o‘ﬁﬁﬂ%%!)in fre-§dmé& BASR TR haSTRE effé& tIFAERPthe Pean.
Hizcahebntration insthérbasi isdbcrétsad ta ahharmiesssconceatrationcover,

and the processdemperature i ine: receiverdank may-be fracked ey 1 ureq

inventive cleaning of the sawn wafer blocks is_25 described in the .
FSRRANG with ré§sectfo Age ™, Pafd 3. £5gs! 1730RF S ArédtRematd © hot-
Eeossrsettiond Views; émaihieh pany ivdtale hldeaasducharghe support

ﬂwatsgh?%%adﬁsr?@d @ﬁ@@erﬁ@?@a%@nabﬁei?x%@m@gﬁg%'mvem'@n,wafer :
In ich, for the rpose VC arity, not all o the sawn Suriac .

B R RE Ta ein Hiart 5F 6 UGt A s SEpar e Shois 910
eORM¥SES a cléariRg PasintFo haviigaFbargadel 12d<ideimfels faand the
arfrent panelawhich, is petshownr inhe 35 figureshthe cleapipghasivo which

yrther comprises a,battom, region forme botom-plate. 1 %?ﬁ’!{@ :
J:C)ut% tf)aorts %8_ formed thereir. The om?tllee?%o?@ 18 have edge? runnilr%gSe
- 7 in an inclined manner so that the outlet ports 20 are

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 concéntration and the process temperature 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 schematlic cross-sectional views, in
which parts that are hidden as such are illustrated in a
dashed manner sc as to enable explaining the invention, and
in which, for the purpeose of clarity, not all c¢f the sawn

surfaces are hatched.

The embodiment of the inventive cleaning apparatus shown
comprises a cleaning basin 10 having a rear panel 12,
sidepanasls 14 and & front panel, which is not shown in the
figures. The cleaning basin further comprises a bottom
region formed by a bottom plate 16 having outlet ports 18
formed therein. The outlet ports 18 have edges 20 running
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trapezoidal in the section shown in Fig. 2. A top view of the bottom 16 of
the cleaning basin 10 with 5 the outlet ports 18 formed therein is shown in
Fig. 3. Here, the length 1 represents. the dimension into the 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

fleaning basia 10- 10 Bepyeen the,outlgl portsythe bottemplate exhibitsa 2 ve

roof- shaped course with inclined surfaces 19a and 19b, leading towards
e BEHESHs 18 i &R ifdined Yowhward manhers - ‘Off the outer edges,

the outlet ports border on the side panels of the cleaning basin.

Altematively, there, hottop, 15 segian slopingrowmuard imgnipdined 10 with
anner %(% Ig agam be Rresent. Arrgng}%}%the .qutlet SLports ¢ along both 3

SI(]eeS oF it )

€ Cle nmg%asm toge%her w e Wedge shaped portlon oflg
iise Pottdmcplatersifdngbd therebetliésn (dee stifaees 19a and19hie plane
&i. 12} ds) patticularly agvadtageous asihis 20 senes te enable fast apd seen,

éHQSt%ﬂt&ei'%/t dé’éélf'&ese drainggg of the gleaning b%ﬁ”&‘;'{@e outletports 1§1omg

may be closed by closure means 20 comprising closure elements 22 and
%lvéhiech?irﬁﬁﬁ fo? F25tRBvirPtheWostre efdifentsZ2h-aYerfiég i 10-
directiem ThHesclosiiresglements: 22 @ne attathedntocdupporeedentents 24, roof-

e @ttte%h%rgéiﬁefged &qée?ﬁ%g%%y%%%%gﬂé@ fixture 28, is leading
ragl attached 1o the pnasin potto via gulde IS

R e S SRR et e e | C9.280 Yoe:.
extend througre recedges 264 Irethe yokes 26> Betwerriéeyokes 26-aad side

the, dixture 28 springiang eylindes mechanisms 32 ate/proyjdedhdie, bottom
means of W!hICh the yé)ke and therefore the closure Iements 22 rlgudi)é again
SRdched tothe yo%es are movable in 2”35 ver?carfl dg ection. in the state -~ °

BROWA 7P ETY: 1, e elbgiiedeleRents aree bredséd agairet thelipddin sides of

bator 6:hy means of thetsprigier with the wedge-shaped portion
of the bottom plate arranged therebetween (see surfaces 1°%a
and 19 in Fig. 2) 1is 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 closure 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 1is rigidly attached to the basin bottom 16 via
guide bars 30 (Fig. 2), e.g. via screw Joints, which are
indicated in the filgures. The guide bars 30 extend through
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 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 eslements are

pressed against the basin bottom 16 by means of the springs
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- 8 and cylinders 32 so that the cleaning basin 10 is sealed below and
therefore shut with respect to cleaning liquid 34 located therein. In Fig 2,
the basin is shown opened, wherein_thg springs are compressed so that
the yokes 26 and 5 closure elements 22 rigidly joined thereto are vertically
moved downward so that the openings 18 in the basin bottom 16 are

Qpgnclhargfprethe cleaping liguid may issue from, the,cleaning bagin gealed

along the arrows 34 shown in Fig. 2. 10 As can be gathered from Figs

B tRa Udstire BlenientS 95 hibda boRER&ped Strictire! W‘E’ergﬁnqt%d 34
Yooksfacesh eue anan dingleBubstantiahyidentiealito thiat of thewinclinggned,

Wﬁ@@@%rgot@féh%ﬁ ﬂ%@orés,c@é&r@%%% §Eﬁt%19££e$$k§80§6\6‘ld@sl:ig-6 and
1, the bottom of the cIe%rélngr 15, bglen IS sealég add| ion, |n the

ehitsodimet SHBWh: Sprayers a2 dre’ arrangs oﬁ?sﬁes bFa S5k CA LY

WQM@@@‘@%@ irsmetbr@énmlgebmﬁmmré;aers 2 2t&eehegomprigecttom
folac Zﬁa%@fayTn@ézl@w%éen&m@in&qmimagemq&qwtﬁ@y issue from
r ion nd 2 so.tha lurality of wn.g ngd

t%%a% Eﬁé ?her.rﬁ'%h L4 Sonata purality ot say %%yth &¢

one e repre entation may e spraye into se
spray nozzles. In addition, drive means 44 are provided for the sprayers
25 4280 las tgmoversaing iiva Vettical direetiah. As hassbeén merdiongdments

ghoye,the éa‘P’Bd@{ﬂf SEQ%& ck 4043 glued fo a»?iLEQE%”zPe@HIea}o% AXWIE £2ces

52, which may be part o n automatic 3-axes_handiin system, holds th e

Sitin 36 wﬁﬂar 6188% 40 fhe ‘@arifig bésir $5ere: afér biotk- 4T the
eyl be disposed ima pidcess baskecadaptéd forihis pdrpese andtheing: the
senfigured ta-patimpairthe finsipgand; spraying precesses deselibed: caning
haegelnafter 35 Furt ermore, closable inflow apertures 52 are provided in

& smbodiment, Via'which the cleaning basin 10 may be filled with a
cleaning liquid, preferably water.

In addition, in 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 into 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 pbe spraved into by these spray nozzles.
In addition, drive means 44 are provided for the sprayers

42 so as to move same in a vertical direction.

As has been mentioned above, the sawn wafer block 40 is
glued to a support beam 50. A fixture 52, which may be part
of an autcomatic 32-axes handling system, holds the sawn
wafer block 40 in the cleaning basin. Here, the wafer block
4C may be disposed in a process basket adapted for this
purpose and being configured to not impair the rinsing and
spraying processes described hereinafter.

Furthermore, closable inflow apertures 52 are provided in
the embodiment, via which the cleaning basin 10 may be

filled with a cleaning liguid, preferably water.
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- 9 For performing an inventive suction cleaning process, the cleaning

basin 10 is first filled with water via inflows 52. Here, the outlet elements

22 are in the position shown in Fig. 1 sp that the outlets 18 are closed.

The basin 5 continues to be filled until the entire block 40 is submerged.

The filling procedure may be monitored via a sensor. After the filling, the
Hleck aay semaindin the walerfor apredetermined perad 0f iesa-as1o the
iT§rov.e th%permezzﬁi@]g perfogmané:e PR Ehle \é\f{fat%ri 1?%twee[% egge 19_ a inflows
ndividtiaFwarers and therefore thé cleéningee elt-n' addi ion, svpraying

TRay thkeepladeéandatidater as #namdicated irFRy. 10in the fapmeafsipray shown
Hbeams$H0 coming from-bothhsides, T his:serves te impreve thejpermeating: sin
pefformance intg the sawn,gaps, 13 subsequently, the dive meags,20foy 4
the closure elements 22 |s‘actuate(§lso that the closure elements 22 are |
S/ePFEENY $hoved R wWhWard: 6 areltRREDUTBpoRE 18 TFthébasin via a
are abruptly 6pered; ard theldldsure elemenis 20-moveshydowewmaid willn  the
Slear 2 large draipaga crassssedlions, dn theproeess, fhe cleaning basitys o ve
completely drained in the span of 1 second. The fast drainage causes a
SuBtio Bt betibenthié ﬁ?a?@@&i%ﬁs, Vitrereby SluriftefnanfEaySien  the
ssaning zdsidue s docatetnbetwémrtheowafertdisks ate 226  rinsed ofect . In
dheifastdrainage-is-pided by the surfaces 19a and 19pda-thegleaningas  is
bagin runnipng backward i an incéi%ed manner %oméards theboutlet pggs
T 8dditior "hs e cleaning 30 basinis designed entirely Without an
hefizontd Surfacede . thélrekfion viiete the icleadifiglioifd i loeatégraeating
slepesiting of eontaminants may substastially completely be prevented.

35 Apart from the suction cleaning process described, a

coming
y

Subseguently, the drive means 20 for the closure elements
22 is actuated so that the c¢losure elements 22 are
vertically moved downward. As a result, the outlet ports 18
of the basin are abruptly opened, and the closure 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 is located, a
depositing of contaminants may substantially completely be
preventead,

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

at the wafer block such as flat-spray nozzles or the like,
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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 nozzles or the like, 430 .which may be screwed into a
spray strip and are installed on both sides of the basin in two rows. As a
result of spraying the block with water both under water and with the

#lsaning hasin drained, the dirtlogated hetucendthe wwafgrss iseeledoff1 1 oq
and rlnggd out. Altern tlngﬁzépr%/lnggy the I;Ctable and lowerable spray 1. ¢

Cé.?ripgomay ssulbds?asntigl y € ance thé clégningwroesﬁlﬁ“?y al esrna?ing

BPFANAG frobi ¢h& lefe andiidghtiiieicsies; Wirtasyrbe mcedipthg i th the

defeandhhighi-kand sides apd in the: process beckt transpariecddownwaith fers
and out of the n_gaps.. By.appropriate.spray-angle adjustment of th

B D O e R e R eV B 1By the
Thetinbeftivedldanihg dppaidtlis preferably 8bmprides B3 15 stitapleantially
€onhtraller, hymeans of ivhich:ibe pracesses deseribed may beqerformeds rom

in,an aytomated mapner. A progragwpable logic conjrol having severale o +ne
cleaning recipes stored therein may be used, for example, Such varying

feihing rRRipes Fidd/ rerdiB diffefdmtstictiG froceds 20-S8ps BRgcess  2e
speaying piackss stepswWor differend wafertsizesf bldckegluing settingsahd By
&@@é@pe@%&@dafmaé suctioncleaning steps:and/of SPEAY nozzles,
gleaning steps, enhanced results mely b, obtained, 26 In an exemplary
cleaning process, the wafér Biock 58 Tirst “insérfed int6 the filted ¢ eaning
basin 10. Subsequently, the wafer block is left in the cleaning basin for a

tesidenge dime. whereinsix:seguenses of underwater SO=sraying-airises a

goducted. T%?iﬁf%dr"é?%ﬂ%'zspra%gg RIRSERSes ay#g?dl [S%he processes
simultaneous alternating sgray variations of different durations, in which

ﬁﬁ§§§%9qﬁmf@gkuémﬁe§erformed in an automated manner. A

preogrammable logic control having several cleaning recipes
stored therein may be used, for example. Such wvarying
cleaning recipes may refer fto different suction process
steps and spraying process steps for different wafer sizes,
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 bkasin 10. Subsequently,
the wafer block is left in the cleaning basin for a
residence time, wherein six sequences o0of underwatern
spraving 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. Feollowing this, there are
three suction c¢leaning processes, wherein underwater
spraying may additionally be performed after the basin is
filled. Here, the cleaning pericd ranged from approximately

20 to 25 minutes, wherein e.g. four basins may be provided
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and lowered along the block. Following this, there are three suction
cleaning processes, wherein underwater 35 spraying may additionally be
performed after the basin is filled. Hereg the cleaning period ranged from
approximately 20 to 25 minutes, wherein e.g. four basins may be
provided - 11 in the production installation, resulting in a process time

B@r@%kﬂ@c&{ﬁ’é‘%m@ éﬂeﬁ%&%s é'é%ﬁ%‘i‘?!)j the spray-pezdes:me
with ga ustable spr Ies e'? i) ed so that lowering and
RRGESAIRE 16 heARHGR SED ndocbunly ‘RAGTHIGS Fgs. 1 1 3, a

preferred embodlment with respect to the outlet ports, the closure
@t%%@@@nﬁemy, 10tb§t$t0f§;5%&i9n wias desaribegk Hor Q?@ﬂ?s%‘éiﬁq(éin spray
ghe fft\rt howev ry |t IS obvgug that tg%aoutlet arts, the C|C§L{e ementeElme is
And the bo?t%m re |on may FEXhibiIt ereﬁt apes 9as f(l)ng ast |§o

Afe ¢apalie of el epereggieRlyYand the drainage cross-section

ensures that sufficiently 15 fast drainage of the cleaning basin may take

Rlace S0 a3 to. achieve A sugtiop effect suitaple fer 1emgving. i, qiment  with

contaminants from thé sawn gaps. With respect théereto, outlet ports may

BT Beprovided 50 Wit Haps Bagaiile of B&ing bpenéd s@fh‘éi%‘ﬁ% fagric the
Bdtemativehg closure: elemments hoeidontadly nmavable: relativé ¢l thewobittet art,

ROlisaay be providedias:long as.same que %e&atbéeco being moved -1o5ure

ffi t fast | th flet t tlet
S e e S et S L Jy, the to Foront ghapes

axemplagy ey, tivheieirr 66tlet portsebothee slapesantlisizasemay bguickly

providedaas quteagze draipage cress-section tempains 8Rsuffigignly ciently
léarge sQ as. to enabl ﬁlna%(i fast enough to cause the suctlcin effect
C

anin asin may take ace so as to
escribed. Wit respect to this d B .
achieve a suction effect suitable for removing contaminants

from the sawn gaps.

With respect thereto, outlet ports may e.g. bz provided
with flaps capable of being opened sufficiently fast.
Alternatively, closure glements horizontally  movable
relative to the outlet ports may be provided as long as
same are capable cf being moved sufficiently fast so 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 so as to enable drainage fast enocugh to
cause the suction effect described. With respect to this,
for example ones single outlet port in the center of the
bettom o©f the <cleaning bkasin could be provided, with
inclinedliy sloping panel regions leading thereto from two

or more sides.

The inventive cleaning apparatus may further comprise an

installation for recycling contaminated cleaning ligquid
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for example one single outlet port in the center of the bottom of the
cleaning basin could be provided, with inclinedly sloping panel regions
leading thereto from two 35 or more sides- The inventive cleaning
apparatus may further comprise an installation for recycling contaminated
cleaning liquid - 12 accruing in cleaning the sawn wafer blocks. Same

duay-forngxample cemprisg awceatrifugefor.disehargingsedd madtes froy ror

the coritaminated .cleanin%g%tg% lsguaseto ﬂ)mdlcjﬂes C(::ileéemed cleasni %gquid

eﬁ%ﬂv? means for feeding 5 contaminated cleaning Ipqouf frontthe ¢ eaniﬁn{;El Trer

Bpparatussto the eerditade dndPknoRmebhd iéiFectingte ddanBgoduce
cleaningiliquitifsamithe centrifygedack tothe eleaningaapparatus: 10 feeding

LN example.of such.an installation is shogn 1n,Eig. 4, lﬁ%n?%&!‘ég%t us to

comprises an inventive apparatus 100 for cleaning sawn wafer blocks, a

Wit Eortainer 402 22 Cenififfige 104 BRaA cIg4iT corftainer f06.7e cleaned
GOptomatly, al filterd H08fthanmay e fikeredibiug ban:filker bpa thie cleaning
£hamber filter 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 cleaning apparatus 100.
Fremethis R0 eoldctifigPan the wasteWats i igipuped vt afracéiver 4. The

captainerate cthe wastgcontainen102, asindicated inabigs Adnuan arow  for
(::L gaIE_r.Lom th% waste cggtariner OOZG}'EFSIG centri{yggtlem IS G né@“‘é"%s'yloz A
C argéf%s indicated in Tzlg. 4b means 6f thé arrow 112. For t?u_s !

‘Eﬁﬂ&“d’sjé,f‘aﬁe%%Qﬁlet%ﬁ‘?he%a%ﬂéééhtéiﬁ@rtﬂi?i%%oﬁr@eft*tequta“rPFﬁ@tlYr a
of theseentrfggettviana fluid dinef Respeetivelippumpingameansfarer cr a

gantipuaus.gharging of the centrifugeisalsa provided. 30 Inthe, 5.

centrifuge, a rotation is appliedto the wastewater

The wastewater accruing in draining the cleaning basin of
the cleaning apparatus 100 is collected in a collecting pan
{(not shown) of the cleaning apparatus 100. From this
collecting pan, the wastewater is pumped 1into a receiver
container, 1i.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 wvia 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 solid matter 1s discharged
from the water. The smaller the volume flow conveyed into
the centrifuge 104, and therefcre 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 receliver container, the clesan

container 106. This is indicated in Fig. 4 by means of an
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(the cleaning medium) so that solid matter is discharged from the water.
The smaller the volume flow conveyed into the centrifuge 104, and
therefore the longer the residence timepfthe water in the centrifuge 104,
the better the 35 solid-matter discharge and therefore the cleaning result.
After separation of the solid matter, the centrifuge conveys the water on
49 agpceiver coptainerythe Cﬁﬁﬂb&%tﬁin@zﬁ 108,cFhis isdrdicated iehig-4ruge
pé(4mean§of an -%3 arrow 114. For th|s¢)ug ose, an outlet o{th,e 106 wi
*centrijfﬁgé 1o s c%?‘m%%te%ntol%ﬁ:et% the Clean container 6 via a~ > V-2
FegFagtive Fiuik|ine. 5L The budlet of the clean container 106 is in turn
connected to an inlet of the cleaning installation (e.g. via a respective

id line) so,that.the cleaned water may.be fed. hack to the cleanin
S L R e Mup hgmnected
Watefis thetefofe £6 avhllabledgedn istFurthBE Eeahg SiocesSed Theria &
centridage 184 may be tonéigured fahaot diseharyingn smhallqiasticles of Bz fed
sizeor.diameter afless han;s pm, from the-clegring liguid, Which 1Sy 31 rig.
usually water. It has 15 been found that particles less than 5 pm will

hodfomeRftE "and fHay fHrefofe 8ido be-8egreghfed ffiea fler, £5g. theerefore

arext, Yab Via thescentrifuge f1.04: Fer alsbesegtegatingethesparticles of a

size of less than 5 20 pm from the water, the filter 108 may optionally be
Provided. The filter 108, is driven dgi] parallel to the abgve-mentioned

~en e L oe conrtd For, not dischargin
recyclifig: wherein cleaningiilidi§ coRveyed from the tledl cortainer 2 9+

20816 theafilier 108 as Indicatelkby mearsicimtarow 118 <@l thégn S5 pm
pumpedhack 25 from ghefilter 188 tathe-cleanscontainen106yas=r. It has
indicat%d by Fig..4 l%é/ arrow 120, For.this p rpose, respect_iLVF inlet fnd

h L , . t
oict o Tha Tty 08 Ay ba: SSmneLion to Tospecive fu Tivss, 177 Tezate
%ﬂgm@ﬁy therefore also 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 1is driven in parallel to the
above-mentioned recycling, wherein cleaning liguid is
conveyved from the c¢lean container 106 to the Tiltexr 108, as
indicated by means o¢f 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 purpcse, a
respective inlet and outlet <f tThe filter 108 may be
connected To respective fiuid lines. In addition,
respective pumps may again be provided so as to pump the
water through the parallel circuit containing the filter
108.

For c¢ounteracting an accumulation of small and minute
particles in the clean container and/or clean tank 106 via
the timeline, freshwater may be added to the circuit, e.g.
o the clean container, with circuit water simultanecusly
being discarded from the clean container 106, the circuit

water, due to its very small proportion of solid matter,



respective pumps may again be provided so as to pump the 30 water

through the parallel circuit containing the filter 108. For counteracting an

accumulation of small and minute partigles in the clean container and/or

clean tank 106 via 35 the timeline, freshwater may be added to the circuit,

e.g. to the clean container, with circuit water simultaneously being

disgagded from the cleansgontainey, 106, the CIFCly wately due 10, ItSYRY seyer

small proportion of solid matter, - 14 being capable of directly bein

ToRbGEed R RE SBieT sy stem: ApBrokirtatety 56 ters of freEﬁ\%?aFe?F?mple'

rfervexanplé d ataylve added: for @ach wahmrwvaike block cieared Bymeaass of

©ohdhe cleaningsinstaliafion s % Assolid-matter discharge may be removed

from the centrifuge 104, making possible a recovery of the silicon carbide

as well as of remnant constituents that are also recyclable. 10 The

Hréseht ventios fs fafielipryssuiabldr ErapiRy shiiisilidon wafefrifuge

biocks seasrig cleas off-a midure«afosiican catbideesilicon: particles[drdnie as
ticles.from t ing wire,.a t pRQrL medium EG),

Tieh & dpose otueen 1S doke ater the 2vang 16 brocese Y =ke.

However, the present invention may also be employed for cleaning sawn

Waterhlocksmade afrothiem matepals t< thi 1 €ldimss 11 Apparmatds forcleaning

gleaning;a sawp waferhlogk (40)scamprising: -5 2 cleaningehasin (10);a e of

Bxre (50, 52)for ol 2 saun waler block (49) I the dleaning bosi .,

sawing wire, as well as the suppert medium (e.g. PEG),

which is disposed between the disks after the sawing
process. However, the present i1invention may also be
employved for cleaning sawn wafer blocks made of other

materials.
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10 liquid (34) is present in the cleaning basin (10), at least a portion of the
wafer block (40) comprising sawn gaps is disposed in the cleaning liquid;
at least one outlet port (18) in a bottom gegion (16) 15 of the cleaning
basin (10); and closure means (20, 22) for the outlet port (18), by means
of which the outlet port (18) may be opened and closed, 20 wherein the
closure means (20, 22), the outlet peft, (18) and the bottom region of the
cleaning basin are configured suchthat, by opening the closure means
(20, 22), the cleaning liquid is drainable from at 25 least the area of the
Cleanifgbasmt(d6) having the amaferdlock disgosed thefsin solfastthat (40),
contarainapis: a1e gemovable from the sawn gaps by means of a suction
effect of the cleaning liquid. 30 2. Apparatus of claim 1, wherein the fixture
(50, 52) is configured to hold the sawn wafer block (40) such that the
sawn gaps-&re driehtéd suBstahtally vertically. 3. Apparatus of claims 1 or
2, wherein the outlet port 35 (18) and the closure means (20, 22) are

configureg; such that dhe cleaning basin, starting fror.a.fillede statg ) oo (40,
monitored via a sensor, Is drainable in less than 2 seconds, preferably

less thiah 1%8'8econd8N-116¢ 4°Apparatiislaf afy Ohe bfelaims'$T5 3, C+Saning
whereihithyeibotta redien pf #eeecleaning hasinccormprises el redibhs, at
(62) leading-toward, the-outlet pert ip, inclined.an doywward i@NNelomd-i sing

Apparatus of claim 4, wherein the cleaning basin (10) comprises two
oot BORE (BRPRneToi B BBRam Tegiuf (6o Hta8n INE bUket ports

is roof-shaped
at least one ocutlet port (18) in a bottcm region {16}

of the cleaning basin (10); and

closure means {20, 22} for the outlet port (18), by
means of which the outlet port (18) may be opened and
closed,

wherein the closure means {20, 22), the outlet port
(18) and the bottom region of the cleaning basin are
configured such that, by opening the closure means
(20, 22%, the cleaning liguid is drainable from at
least the area of the cleaning basin (10} having the
wafer block disposed therein so fast that contaminants
are removable from the sawn gaps by means of a suction

effect of the cleaning ligquid.

Z. Apparatus of claim 1, wherein the fixture (50, 52 is
cenfigured to hold the sawn wafer block (40} such that
the sawn gaps are oriented substantially vertically.

3. Apparatus of claims 1 or 2, wherein the outlet port
(18} and the closure means (20, 22} are configured
such that the cleaning basin, starting from a £filled
state monitored via a sensor, 1is drainable 1in less

than 2 seconds, preferably less than 1.5 seconds.
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and has surfaces sloping downward toward the outlet 10 ports. 6.
Apparatus of any one of claims 1 to 5, wherein the cleaning basin (10)
exhibits a length and a width, whereim the_at least one outlet port (18)
continuously 15 extends across substantially the entire length of the
cleaning basin (10). 7. Apparatus of claim 6, wherein the cleaning basin

410) hasno-herizontal inger susfaces, $o as tosprevent 20 depogiting 0t n  the

contaminants. 8. Apparatus of any one of claims 180 7, wherein the outlet

port (18 i BIm&G -8 bottom pikte (165 oF the cIBAfing baSARLopS® Parel
whereiretheasiesurd Midans1zs (20)22) tomprides alcfosupeblestent 228 in

and drive- means (20) fRr.moving theclastire element in a vertical
direction, wherein sealing surfaces (20) of the outlet port (18) , at which

the closure element, when same is in a closed position, closes the outlet

30 po@mrarélérrafgéal@% ifelingerFanRersethat YR8 videtgstn (10
(18) iscsinaller oncthe: tap side: okthe paottom plate) (16)thansimthehe bottom

underside fhgreofy; yhere é@&%ﬁ'osu{s e@u”%%’&@?&?@“%%s '?8‘&9%”%aped

sealing sarfaces arran In an inclined manner. 3 aratus of any

one ofctEm8asto BUEIRPRASING A Epraertayintthe cIE%Hﬁlﬁ%asme(lé’)UtlEt
S0 as tocgpray - 17 cleaning liquid into the sawn gaps from one or two

sides. 10. Apparatus of claim 9, comprising means (44) for moving 5 the

%rayer (42)ina vertlél direction. 11. App% atus of Ialms %or 1

erefRBSprayer (42) 98 Lorfiguretito Spr tea mEﬁq o into et the
sawn gépafmmwdsgde@ whbein eslitiél iieans islrovided and a width,

wherein the at least cne cutlet port (18} continucusly
extends across substantially the entire length cf the

cleaning basin (10}.

7. Apparatus of claim 6, wherein the cleaning basin (10)
has no horizontal inner surfaces so as to prevent

depositing of contaminants.

8. Apparatus of any one of claims 1 to 7, wherein the
cutlet port (18) 1s formed in a bottom plate (16) of
the cleaning basin (10}, wherein the closure means
(20, 22) comprises a closure element (22) and drive
means (20) for moving the closure element 1in a
vertical directilion, wherein sealing surfaces (20) of
the outlet port (18}, at which the closure element,
when same is in a closed position, closes the outlet
port (18), are arranged in an inclined manner so that
the ocutlet port (18) is smaller on the top side of the
bottom plate (16) than on the underside thereof,
wherein the c¢losure element (22) comprises matching

sealing surfaces arranged in an inclined manner.

9. Apparatus of any one of claims 1 to 8, comprising a

sprayer (42) in the cleaning basin (10) so as to spray
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10 so as to control the sprayer (42) to spray alternatingly from both sides.
12. Apparatus of any one of claims 1 to 11, further comprising an
apparatus for preparing the drained- 15tleaning liquid. 13. Apparatus of
claim 12, wherein the apparatus for preparing comprises a centrifuge. 20
14. Method of cleaning a sawn wafer block (40), comprising: introducing

the sawnawafer hlogk {AQ)dnte.a-cleaning basin (1Mp25 fitlingnthene or two
cleanin%gasin (10) with cleaning liquid (34) prior to, during or after
introddscmgeﬁﬁ'e sawn wafer block (40) so that at least a portion of the

wafer block (40) comprising sawn gaps is located in 30 the cleaning liquid

134); opsping=atieastone autiet poricartanges inghecbettom 4egionof theving
cleanirﬁ%gagiﬁnr(él% I];he(‘ gélﬂet port %r%df%&c?}to&%%@geq &Qhe cleaning
of c iquid, P

basin being med such that the eaning by opening same, is
drained so fast that contaminants are removed from the sawn gaps due

ida squipaﬁftta@sofotﬁe@lmmmg Jiquid. 108 1&dMethod ofielagpddyer (42)
WhereTsth%Sﬁ:ﬂ%ﬂﬂcQ@SiQ&lo%&éyaie@ggf’llfﬁﬁ ﬂ]@{h%}fﬁcq}g‘?@ the sawn

preferably less than 1.5 seconds. 5 16. Method of claims 14 or 15, further .
compri&ity & S8 oF SprayifigX60y cRARMY IiGTIChto- tHaSHh gaps ™ oV ided
beforesand/ot svhile-at leastilier portion of the swafery iock (40) lcomptisingpray
the sawngapsJs located n-the A0:cleaning lquid (34).

12. Apparatus of any one of c¢laims 1 to 11, further
comprising an apparatus for preparing the drained

cleaning liquid.

13. Apparatus of claim 12, wherein the apparatus for

preparing comprises a centrifuge.

14. Method of <c¢leaning a sawn wafer Dblock (409,

comprising:

introducing the sawn wafer block (40} intc a cleaning
basin (10);

filling the cleaning basin (10} with cleaning liquid
{34) prior to, during or after intrcducing the sawn
wafer block (40) so that at least a portion of the
wafer block (40} comprising sawn gaps 1s located in

the cleaning liguid (34};

opening at least one outlet port arranged in the
bottom region of the cleaning basin (10), the outlet
port and the bottom region of the cleaning basin being
formed such that the cleaning liquid, by opening same,
is drained so fast that contaminants are removed from
the sawn gaps due to a suction effect of the cleaning

iiguid.
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17. Method of claim 16, wherein the step of spraying takes place
alternatingly from two sides of the wafer block (40). 15 18. Method of
claims 16 or 17, wherein a sprayer (42)gby- means of which the step of
the spraying (60) is performed, is moved in a vertical direction during the
spraying. 20 19. Method of any one of claims 14 to 18, further comprising
a step of preparing the drained cleaning liquid using a centrifuge. 25 20.

etho f ofclalm 4to 9, wherejn water is used s the .
f% ﬁ(? % f %# ghe éﬁ éﬁédéfo is

cleaning i Meﬁﬁod dlaim 56 “Wherein a Suractant is
the wa@érae@ez@é Methaesf am%he?of ERMAE4at0 meﬁﬁﬁh@?ly less than
comprising astemakheating the cleaning liquid.

16. Method of claims 14 or 15, further comprising a step
of spraying (60) cleaning liguid into the sawn gaps
before and/or while at least the portion of the wafer
block (40) comprising the sawn gaps 1s located in the
cleaning liguid (34).

17. Method of claim 16, wherein the step of spraying takes
place alternatingly from two sides of the wafer block
(407} .

18. Methed of claims 16 cr 17, wherein a sprayer (42), Dby
means o©of which the step of the spraying (60} is
performed, is moved in a vertical direction during the

spraying.

19, Method o¢f any one of claims 14 to 18, further
comprising a step of preparing the drained cleaning

liguid using a centrifuge.

20. Method of any one of claims 14 to 19, wherein water is

used as the cleaning liquid.

21. Method of claim 20, wherein a surfactant is added to

the water.

22. Method of any one c¢f claims 14 to 21, further

comprising a step of heating the cleaning liguid.



