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Met hod and device for separation of silicon wafers

Technical field The present invention relates to a
woreiokots9and a device for separation of siliconP@ENOR&7/000453

froma horizontal stack of silicon wafers. In the

present application the termhorizontal refers to a

stack where the stacking direction for, the wafgrs is

hori zontal , Ft.r]’&d ‘l“h‘gﬁgmgf“ B’és‘iﬂartaf‘f@n\ﬂgfsél?"s‘"ﬁ ‘é’afe&at ed

in_a, subst antially vertical plane. Prior art In the

of silicon wafers for use in solar cells,

silicon ingots are cut up into thin wafers. As a rule
Theevresrt ivventiongealatas tap mathodaatler deviige forsapaptian of silicon
wesfefro@nthdrizontdliseiekch fodldd @dwa fens. 18 the presst apphidatden the term
hro?ledh{atl Qéfe%ﬂosa ?Qﬁi%?r%etﬂg %{Hckﬂ{%%?ééﬁi HPe, Qfé?scfs horlzontal

icon wa

it dhasicg b ire patreesslosaie ipAdupriantlinysitica plap be

treated individually. The separation of each

Briggiagt dual wafer fromthe stack is currently conducted

as a manual operation, where an operator lifts/pulls

Inlibe praductios of sikicen svafetsrior bee it s ealls, piligoe éngdivpre gt up

1tﬁt00@1§51§ Waf&ts OAs h E‘ul"etthf‘ 1I£g'd)t§51reas$1$s%ﬂhi@’1n|td W@ﬁé’r@ fin a parallel manner
ranspor e._nex e

an g 1n & 1%1E1 hoa{ela l’rlﬁ 8€chgs %ﬁc}%g a re?tg? of {B 4 gll‘;](P Fugpcsg&&ent

nreegrsseeihepyodnat spaEsipel aftack ofameist théu'a‘lby% Yiaderpada, the

sadbaficMepoesswash dndividtuap ealdrds té be tikateddddividdynween

the wafers as well as the roughness in the surface of

THbeske‘fbﬁfa@ifoﬁ .offedél RRTiMHAEL white fRRR W kthélnid Gurfently conducted as a
Wor er

r%?%ual Elia?%{m %1%1% anaoeﬂeg { ﬁ\?ﬁ/p%%lsttﬂg 8§‘% Eﬂ ﬁ?@e%‘ﬁ&% the stack
@ﬂ@lﬁ@m}mmép @rcéﬁﬁ‘reé‘ﬁ qr dB {ipnson N assegrbe lipe é@ro?r@m@ﬁrtdp the next

prbecsshigetsgebei ng damaged during the operation. In the
solar cell industry there is a need to reduce the

Tk %M&§§1SQ{ottvﬂﬂ1dﬁ@ﬁt§ r;ﬁoblleMe wab&R e mmhogémer by a force
\ﬁli]ﬁié i3 détlg%}untg rc%% %vg ”Edfltesw%ran?)%%c%@? #?%e?‘{lgg Hl the medium

meﬁﬁ %&fexﬁ@w@m@mgbﬂ%ﬁéw dlee surfaged|the s@fersy
Refiaiabtthofepaidtl 20l anvebdd-itésive viesrhiics|andtad thessaniditime

tﬂ@lfeeil{é 11‘3{1?3 do%he %péer?l & WEh 700 ér%}?n ngna ﬁfﬁgyglqeratlon

rans ort devi C I.S enp
ey HES S ﬁf&e PREOFIRR & the ctrfersdicang fiﬁnag ‘?w thegpegation. In

thwaylat celiniddustrytthede inhineed #o tdduicd thesthitloens bfithsevafeen 100pm -
Ad0%int, %tﬁ bl &Qﬁlt Yl@att %ﬁe ?c'@ﬂn%ﬁf‘cn? BTG bRy §élle!ﬁﬂ%nﬂ’ﬁf1§ becomes

Inorder. to helpt to be separated fromeach other.
eKeEhn%‘%\r&\}g’ﬂ?f’ﬁt@’ét of th| s technl que is that there is
mage during the separatiqn of

Iflﬁbe @pbh%wnwm?%w%w Pr 2aASY6F {5 deviossd 1BmeParaen of silicon
wifarss{romrveatitd chavknt Thowhlers asf ging wha hhrmmm]spleﬁe atd are

ﬁg@&?#{l 1?1 dso%laﬁé %1[?1%8% EH@Vlb@ id g M@'E@ here WERMNAYEs Melthp silicon

r

VHeE AL AR HEY CHen iléFp?tF‘?l%uWE‘ﬂF Sriad I bloLin bepween the
tvx@fseltcs)n Widfer and the second top silicon wafer in order to help them to be

separated from each other. A disadvantage of this technique is that there is still a
great risk of damage during the separation of the silicon wafers. The transport
device comprises means for attachment to the wafer, which means exert pressure on
single points in the wafer. Together with the fluid blown from the sides, this
pressure is intended to surmount the capillary forces between the wafers. The
pressure may therefore cause deformation of the wafer and at worst cause it to
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pressure may therefore cause deformation of the wafer
and at worst cause it tobreak. The publication shows

W oasnni9g0 probl emis sol ved by the transport deeT/8©2007/000453

al so including parts which hatd the wafer back and
avoid folding thereof. DE 102005016518 di scl oses an

appatrat us_ for_ detachin fers.froma carriger syste .
bekal. 57 PEPHRATORAPRRFIAGNY BE° BOPASR FoRRIAF by Jg iangport device
aldesnclubing feetsevinch hbbl tharwifer bagisamhavad doldfmgethereot.

(usually of glass) which is used to secure the silicon
DEM 0200301651 Ydistloges dreagamatng for detedsng Waifers dtons s carrier

S%Jr?%gtanﬂr}gr Ei?gg%ki'itgﬁm}ﬁ? afhgfiggntraﬁgﬂayﬁdA§ﬁés%ﬁW@H @Srdifl the carrier

r. to, pe Si .ariLzati,on. The puhl. cati g
sERteiris BOkES] (il ol ats) DU 1S R\ AeO TR DG G CHEB o)
duridg the $weviogpessesstThiaktass skeat sinddghé gluedave ées ba removed
aft%ﬁ@ ﬁh E’é‘fcfeg g?béi%%l%{i‘ ﬁ'gegéiiﬁ?ﬂiaﬁ%ﬁ@g?grle ﬁNﬂ?ﬁ:gﬁ@fD ?escribes a

y " SL.1 . .
PRS0 RATRe it {18 AP e S b St G Rl it o
laisaguiogetheawitbreluaved glasy ecmpuasits.CWhpbean harpep, hoyvever, is that it

iaRdldiag sebkyef BeadjRent Wafee] Retiltiagiie Failndustaciievdhese
S%Naf Earsz aye better nechanical characteristics and can
Wet ¥ and™r el at i vel y great nechani cal | oadi ng, due

nongst her. things,tp the fact tha he o
R e
Thiee wefres haembetiar aneckenicabriaraetarpies andocapeukhsprd relatively
gt &l Wi dcBagieslt loadink! @@ A@Bhgst DikerthBsend tlild’lf&ﬂtlifam thdysare

i.nt. : e |
B PSSR TS0 DS D AR A0, SRRl e el
fragile anf oveakifpsaoeyire eentles|tigtpente hBe pyesgnt gyvention is intended
afiongd dthezdingrtodie caphidleofwiet formmgiingelassatibif forrtbede wafers.

: | . ) )
TEF% elﬁo %n?ﬁox%vgt@%r,s OhRh1s6 Bk ﬁ%éﬁé@f&%;lggulﬁ%TﬁQ%foers with

] | 0 e present ionisto de a
RST80T i I )| SRR A Bor BACR T e on
wafers, i.e. for separati,n% the silicon wafers nore . ) ‘
Taeiqbigct 9f [the PreReRtARESTELIONHE 1O PEPELE Aarethed aaddguge for improving
sepdrhiomof\silieos wasers gideifod separating thei stldconSwafens ynood effigently,

ah8\RLL AR np-lijg?o}tﬁ\ﬁ da%g‘%ggggd ERaRrd BBk dYr nullified.

separati o a silicon roma horizontal stack
Sof si | io» e\lx\rlgi‘; er:s The nmethod is characterised in that
“I%%ﬁﬁg\??‘t%_}lm | owi ng steps: a) attaching a

vabl e. transport device t0 a surface i.n the auternost

R R RGBT 595 AEC P S SRATHIC I %56% gafeh fodls™
hasizental stagk ofibidican twadensy The metieed ispiharasterified|in flpat it comprises
thé Fdlinpafeps: 4)SatRRRA fdvhbletrdnigos dacke td Agusfabé @othe
om'?grgqrogt ST %}aﬁedr iQXhé‘Et[%EE a4 béﬁ? ik Hl%dsiﬂﬁc% Lhag qgui ce
Ace r.|rilg 0 the Inventron_are, q‘or_exan‘p e et er s
spbytanfial iartisdl Rianaswntsl the silicon wefen ismeparatedfram ‘i%ier?taCk-
TééOQr_nn 200nm, and the handling thereof is . .

rsilienn wefeps sapardtediby nesas oéiths msthadkend the devicegoggrding to
th¢ alkatioR i iftieskaaipier wavd fitg produdlionsstl soldrarllef Sudhewafers are

qd ve er, .on.afte I esi,ve; |l ayer
R ERbRe UG 30 eR BFIULEIYRor S rirbBu BN G er

iin a stack .are a.c i nation of adhgsive, co Ve, ..
Tt eRnh s S e anr rap b Eoa e SR SR eRtion of the
adbesiwé layef,qradier comevaltafithe adleesisclaypreig another way. The forces
holding the wafers together in a stack are a combination of adhesive, cohesive,

viscous and mechanical forces (the adhesive and cohesive forces constitute the so-
called capillary forces).
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capillary forces).In the illustrated enbodi nents of

the invention the novenent of the wafer in the
woemsizaro pl ane will take place substantially PEHEOA®7/000453

i.e. in the direction oppositg to the force of

graV|ty thereby achleV|ng a controll ed novenent of

t he ers ve dlr Lons .can be defined. ] .

1y & st srebodimerisy harrrgopt T BobEment of Hepyeler in the

vetical alaneawillaake phice shbstimtialbt wowardghies. an thedirestammpdnposite to

thd1forvebe grdvﬁynﬂie%ioy AthieIRg hZORE8lled ¥RVl oPtheOwAléRd]

path in fhe vertical plane. The expression "in a

VQI%L ﬁg{*ét"{%ﬂsycaﬁed'et d&ﬂedﬁh Qﬁ@vexrtfccg 8né Qh@re@\fﬂlﬁﬂé it possible to

n ement s

ot In de tiltin
P8 SeVTR YA et P W dhv it Sihefi for Sranae e Wilnismgved in o
hooizantal,ngoticator enevedrhth & theparaca pladeer ef r o) .
Tilting novenents will cause internal nechanical
Hierexpsasionriit hesubsthetiallywherticahpipné eredetsdo tahreovement which does

nd€ Sl ‘ﬂﬂ‘i’i‘i‘l rﬂi‘@erbéﬁ’c? @dcﬁ%s RROM WRRh dc¥Er ‘Rrhgﬁ?‘h wafer Wthh is

vene un r at e fromt
SENLa £t hEor Sl Sl eblolh e ST itsio@hiiments will
ca@mmeaindppo@anecad) neesseeiththe. walsuswhivh mey head to their destruction.
TGRSt ;Sl@VIdé@ al %‘fﬁéﬂllr@@vdﬁ%f}t of @lie %ﬁﬁrmhlﬁl itG9RPpdrsRd from

e BBy VLR R SR g

e dra ) i.zont aI anting,or a
Trsite iR AR ind ity BROu Ry ffarler&a%l 1 fepfhofiPg Agg part of
stap b)haovjermwtngmardm substantialipital @fg & Wertivel (ibts amhleodimenewill be
1H@§tfhtéc§ 1rpfh@\/dr§!@€h AEANSon@d], 2 sl‘éﬂﬁﬁﬁ ok @ siv&hpdtheThe last-
m%n%)gpg 8 %é)?ﬂgpg n\ﬁl lalg\écﬁrushageg ssthle %iréw %é tltﬂ %_Dr}/a%?ﬁﬁ Ehe
mythed ther gavothpathss previged by steaid 0 aevhechiq W &é\o&éd@fers are
attaehdiowitliohd adsultlthatahe endd et oime iy pdriieniel ehmlg acapredipigt of a

c‘ir%gfal? ?aﬂf‘ “Wﬁﬁg | 'vi?he% P%tagpof:&gp%:ﬁ&?ﬂn%ﬂf) ﬁ%;ﬁgﬁtgl the horlzontal

vesse

t I | .U
1p A8 BFocRB O i R oD Tue LR s Lot herely or
rartly élﬂ@mrgﬁ@mmlmsd ﬁlﬂﬁddﬁésﬁarl ant liquidis sprayed
in a vertical downwardly directed jet. The object of
In hinenwdineniothd nixtbad compria¢sespragogrdidrider fhied pndethe silicon

vvm& erhliin @tef) hay tse\)/é%leiaria%témi'tﬁ Qi FRORYt ﬁfr@ﬁbhb andmRGkariahPliquid

i P ab Bl bRl Bhefia 8 SEDL) L RERALTLE ATA bok
tho iaferaigcond from bgdeamgilie thet ménvaéenlsam@wezbway from the stack.
i@ 6He vefisat 111 spaging/idrisadto belapsic e flakewhhs so that they

%&ﬁ’f 1%%:5@8 1)3,%85%%3@ ﬁgélho}{ %vﬁfpa tsgécq}f% 6 Pﬁt‘é&?e][eh %'Ooi\?\lg fi gp g

ISFEBSiErs. The hast %arwalﬁ éﬁ p@cso ﬂTIlaé"\ﬁ/ tag é?patrﬁféomﬁ SR to
thmkﬁessevaa]radohhm thertaee Rbvidieg yyeicargbétseeh elanfrdnioyafers,

8{IeraFg{1 hs GREMS Aoy SHRE WiQ1d REFRULPASE and MR fface of the

ct. O ul S Iing .ls to.r
Bt 8 S15eed b i Y g als SHIES Hy HeriTBep: pngfer function
dof diqméss sfreyingen to hemovaf ansgasl tutibhéssindhe avatdre thepelyi reducing the

c*ﬂgﬂl’éﬁaﬁ RorcBEDLYRIRR sthé’\Waferp Qnstﬁlsgcfa‘é‘@Ehet ﬁﬁ&m‘g' %4REEn the wafers will
unter f glr ces can n. anot her enbodi nent

oG SFEPHOA COfF BB BRECE g 18O mal ¢ ancous

In another embodiment the method comprises prevention of simultaneous
movement of the remaining silicon wafer or wafers in the stack by means of a
blocking device.
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novenment of the remaining silicon wafer or wafers in
the stack by neans of a bl ocking device.ln an
wersdiivent t he net hod conprises the foll ow ngPGI/EP2007/000453
after step b): cl) renoving the wafers fromthe
transport device. This may be carried out by means of

a nov nt of  the wafer or. th ransport deyic on
I ay F@@"ﬁ%ﬁfﬁ%@? H@ﬁmimlapﬂi% tﬁﬁ% o ie S?%an): ot
rémevisp the wadéers Cens fhepiramspprtfdevicex Ahgs mappe nreami @ft byi means of
a%dfnﬁeélihézﬁ o Itl%’rf\gfgf;]eg Q)('i)nftﬁ@?ralltiipl%gts&;gée %@}4% gQinQJételbtﬁ rpgﬂ%ndlcular to

n

i eles 3 Y A Garoepr Ghvies DBER e il ol ambAR b bich is
blavpt énentmdrawpart idei e opetorthe avasert ot means efyefluid passed from
tRd @ﬁﬁs@@fttde@ﬁ&e toqhareféh aTheaéabval aagalsb dedhpieneodied be a

re\é}a v%move&n%%{%g‘etgf%gﬁ ﬂgﬁa{ 519 o}thferv?c?ehandf tli]lF %Fﬁ the plane of the

rises ['ow ng g
vigffere pr BY @pop)bingion ﬂ)@%ﬁoﬁg the stack towards t he
transport device a distance corresponding to
In hivethpeenbodintemé thy micthed apainsisea e fp)llompgtstepls @ﬁtebfstep b): ¢2)

nﬁdﬁﬂgt@) stidk ﬁoWar@sﬁﬂﬁrtadﬂs ort @evice distshestdirespondiipad the

t ic mﬁs% g? 154 gfwon %al?% an% c) rgggut?(@ mﬂﬁé{%@) CBE?{H Egrgiuon of the

[ neous suc

n@ét&;h@qrhwmrﬁy anyheptagkt h c2). The liquid may, for
exanpl e, be water deionised water or water with

Staidi o) wad cBpmay dwrsindygeted simplkansously cariasBecessionawphere it is

pb§dIble@d bekbih WItHRN ) bpwidcdd)i t ate the separation of the
silicon wafer fromthe stack. The liquid may be

Tth%rrg%l'i@ﬁ)ay!chgre;dafan@Yber\@él@r Qlel(ﬁﬁﬁ&lrﬂbﬂéf er Qfatéie&l\ﬂ@ edditives for
e RS Bt i Hﬁ% e BT ol To RS B, 2pyation of
theesiliepm graférdremphe saek T bewidaney batemperedsiie. jt may hpge a

téﬁﬁf)@fﬁturé‘lﬁﬂbeﬂv%ﬂtl@ 70°€] peeferdddf BO1dIC b feres niad prefdsred 50°C.

gge (Iire I‘Iegtclglgh ¥ bsﬁl?ce g}{%ﬂé %?keqlfccfzo a9 tﬁ@%aﬁlllary forces
b R

ang ﬁlilezﬁlﬁt?‘aﬂltYslﬁléBR Weters Hea@ém%ﬁa‘ Edacesrhih g Feagestensions and

tedaisacsigri sed in that it conprises a novable transport
device for attaching to a surface of the outernost

Me'lh{i@ﬂldfﬁﬁ% cbiiptibes SE@bke forepearatioe offa\siliddoh wafer from a
tgh%@r? ttaC]? &Y Eﬁ%oh %Va%%ﬂ’sa*fﬂg ﬂe{ r% 1?8%?9891{1 e(?ilf 1nttH§t it CO{nprlses a

mayable prspAridavise fos afaphingted ShFiaf PhibecUieRnOS filign wafer in
tiegriracl, eldre themdeubledraepmit ids eie dn aappsadaion sndvement of the

sfﬁ)c\é aflep ﬁ%% ?ﬁ%@%ﬂy@rﬁéal%% et E%w@h eflis segarated

ver |c anting or curved path In

fioap {y "C%FF‘C Kl ane. An exanpl e of the |ast-mentioned
alternative conprises a wheel to which the outernost
Inanembogdimenidbpdgvice PogsisReAn RPFAITERT MONEg g Qikermost
vesgeipsibsemtially iatpdigda édiicel] hoeigsethal \Mmrtmigmrtdmevai patk in she

Vgﬁﬂpﬂll gia“?lleyAﬁreXQﬁfptlé 4f ﬁ%ﬁﬁﬁﬁﬁ%odéa eﬂfé oﬁﬁse‘é R&vheel to

ev] Cc Ses one C{e nozzl es or sprayln
ﬂa: Qﬂiermos’[ wafer is attac

In another embodiment the device comprises a liquid-filled vessel wherein the stack

is completely or partly submerged.

In an embodiment the device comprises one or more nozzles for spraying a liquid or
fluid on to the silicon wafer in order to counteract the binding forces between the
silicon wafer attached to the transport device and the adjacent silicon wafer.
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fluid on to the silicon wafer in order to counteract
the binding forces between the silicon wafer attached

W 2008kes9r0 ansport device and the adjacent siliPONNO2007/000453

waf er. | n anot her enbodi ment the device conprises a
bl ocki ng device for preventing sinultaneous novenent

of the underlyi siJlicon wafer o fers i.n the .
13anoier FORHT Har BEABYAR ERETeFbS HIPREE Qeigh [dageventing
simaligndoys maesrenvanh g1 theeundetkying $itioom waden erafigfses in the stack.
devi ce. I n another enbodi nent the device conprises
Ineanthef embodimen thédegicackmposey tsaghior remnsing the wafers from

tHeYiaG SRt fbwit@nce corresponding to the thickness of
the silicon wafer, thereby permtting separation of

IBQ%O%)I(EHS ldhﬁ&ﬂ; tﬂ%ﬁ@{rictg Egu ?}1@@5 %Eé'&%fo@?fm%‘(ggg $h&ftaliPRowards

ransport eVl ce., ven I Nnal vi a res.o
fEaPRAhICHRC RANASESSOTIFSRGIRG i ﬁw tﬁtﬁ‘ﬁﬁl@& ?ﬁﬁheﬁlmn wafer,
tHerfebe permitend seharetmdrs o Athe neat pidiicos Weller o, the tstagkl|Hy deans of

8B Yia@¥sort @e@cPerson skilled in the art that
nbi nati ons thereof also fall within the scope of the

co
PAEAby ﬂi i 'duggfeéfgﬂrgéjoﬂtﬁé (f%\'fégﬁl:oﬁr}ﬁ;tg %.ePt'i aéﬁlﬁfbed in connection

i nvention w1 _now be descri det.ai t.

K SHEER: FBOP B Sk AN SIS b G| cHBaRS 1o peyson
skilledsinrtht est that enboidatiemt thefeof khksoi fallevithionthe Feapere the patent
disin®s. view of a first enbodi nent of the invention.

Figure 2 is a viewfromin front of a second

' : the invention. Figure 3 is a detail of
et a ﬁfénhe second enbodi nent of the invention.

f N . Vi e f. the .seec - '
TSt 1h eriob LRG0 B B30 Pocl i i P B R RS TP bttached
dBawingwhicheschematicpllimiygiraienan embydiaent of the dpyerties. o
device 1 according to the invention for separation of
Biguiel | sonvigsf efr a firgembodonentaithe insieatiknl0 where a
plurality of silicon wafers 12 are arranged in a
Riguiei 25l a piewi frowninifrort dfiapecond embedine o theinveytion.
vertical position we nean that each wafer in the stack
Higuteyd i3cp detniliofahd whesthinltke tdvend cmialdimbaick! the invention.
hori zontal. The device 1 conprises a transport device
Bgwhl £ 4 tiethfrsmedtoediofed sezbnll kembodirgerdt cfithb &svedtionor
nore suction devices 110 capable of adhering to the

eS8 PhickihBoRBas AT Sirl OB sBESRT erhBodiag@iher
w'th neans (not shown) for noving the transport device

F&%&ri ARREALdsY @RSk ehtddr@inoMto tRNVBHWS A Soop8F Bt of a silicon
a.

wiler Bomnabparey L Srer 1P HEranoRRo Y SE0H VALGF 13%me dranged
idiaresrticarpogisianciv ad qid oiblacheessela IByl ertigalapasitiersrmean that
8h twakdr WNBE Btadch8s Blihk GOAIHBY eWhile theSadth@nst&tPR Mok @dntal.

and rel eased fromthe suction devices. The said neans

THOE 3OOV Bl SR YiaRgh drh §ediE D SRAER ifI8NE 681b3d TR oI $8e
.a horizontal "and vert].

BT e Ot Ao RRIaT IREn LOPRTHEe PSR o th Sirface of
the antpoost oo waferddnogethes wWithveeansdnpbshayen)i foe saoving the
tPARPEH deideeRe AR A1 PaH Vértic ARy tBwhis 110f odtBAn Y& edfer and
sTltggeq%%H& %ﬂgﬁilng TRy girlTlEcg}l watl {4 §°% s&&ﬂn@%ﬂy vertical plane and in a
vertical direction (arrow A) from the stack 10 to a conveyor belt 14 where the
silicon wafer 12 is then deposited and released from the suction devices. The said

means (not shown) for moving the transport device 2 comprise a horizontal and
vertical servo-controlled pick-up and delivery unit. In an embodiment of the
invention the transport device 2 comprises five suction devices 110 placed in the
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towards the outernost wafer 12. The vertical novenent

conprises placing the suction devices 110 opposite the
wowdoen7aamdd t hen noving parallel to the surfaceP@Gf/NOR@7/000453

wafer. Alternatively the stack may be noved

horizontally step by step and the suction devices can

return to fi.xed pojnt. .The suct.ion devices 110 are .
C%F‘P%ﬁ?d)é‘dmsige midls dhibs fvafery i %BZ?@F‘@@OS HOERBCURRT &S moving
tavfartihhenaftemast suaféat, Thetvestipal sho vegndnd compiisehplacing the
sﬁﬂ%%v‘i@%tstqlmlﬁ%ige frrwadel aﬂ&fﬁhe% @Bvi‘h@%}ay‘ﬂf& ko thkEface of

can be ntroll.e choosi.n €, COLlIe nu
theoanter LB ke dhe Hech T Romb Ve iR SRRy §9and the
switivnedevies\whp retupf ta héixgapeits surface is avail abl e

for placing suction devices. The position of the wafer
The stétéredvicesde) aenrrobedise pntp ¢xvat 2 pushing Seysaoatthenvhole of

t}féo\%ﬁ}’is%ﬂri*%e,r’fﬁﬁr}%sﬁangte ﬂgtﬁqcf)l!ra]lﬁﬁ' QPp1dK1th S8 Hy edr(dh_l tfx€all parts of the
i,nventi

enbodl nents of th ere_the stiack i "
Gtk Gy saaroned B e e i d BB apt Bostiop of e
seisidnctevieesewpiayis ¢asibndenecsineatesvholaws thhwatdpi surfacg is
ab AILRS fR Raddh @ du@tsh ddhedseTle pusitidhng thh ealbsgds diertheunder

bl ocki ice. Th [ . i
B B 81 S0 0 Sy DR D6T B 390G 1
theembedigreatsofbe intrationgide the Hads Brabmprogd & walss. 2
hadita@lio Qtvhteelbyllser@tsabti?m dbviae deeinplogng. ]m:xmche:dmst dloysbhio
c%ﬂ.@@igl\%rg?fotré(es%g gg&%l&léﬁ, ﬁ%ﬁbkﬁgﬂ?g g?é;l L dene %Yoélé?x?g de2V1ce.

ment1 on or ces icon wafers 1
oget her,. T te I ' i .
O T S P 108 R .
fiuid enitathertrok H0-pihsclaug iypsrierably Water. 41 alissrpiiebnivatsr with
atiial mexefor eadudiienuiiieiosity and/az sefacestehwions whd lilgereby the
: Rt .
ag{)%ie-. grﬁﬂgfnfgiogﬁgéssblﬂtﬁﬁlgﬁgé SiltnWafetsX1 Z@g@ﬁﬁ? Thdwater nozzles 3

t Ice 1 c rises a bl ocki

Ao Y4, (O & LR BT R 1 OR5™ SPRFUHRS? () PP A ore
imeyenehin blotkiagatlvamehtin sl dndwrlimaftesf the inegngion the number of
nbP8e$ A6k, whife RhackhhSiARYtCRaf hhve H}?%@Ei&)&l@zﬁsf ai ght

plate which may be 2-10mm w de.” Both the nozzles 3 and

. i S .

1 ol LIRS PN R RIEPEER g0 SHAGE funcrlon
i) PRCY €1 P BN RO Vo OF 8457 i Rorat SHlico qratar g vdsrs in the
stdek. Thablockihgt dewar 4 iCuruially at st ghe pdatatvwinph prayckes3-10mm wide.

The function of the device 1 will now be described in
Bt #eefioAtisa dnd fHeebldedhgdaticod m2pnbe snavabtt dlong thwestack 10.

ter L1 a :
TR Ry e R ﬁ“‘éﬁ%@éﬁéﬂ? ta? SR IE Rk Sayine of
lighiden fathershagkel & byt Wging i SeRAEaLLBIOCEs: The stack
10 is placed horizontally in the device 1. The ,sgr ck
Tihe fanetiay afiby deyineel gainpy hradeseribed irpgreates defail, §8r t
desigheor? 1 Pl ned foptheaaderntost kidiconwafeit atpmgi dnidoof tha stack 10.
ropt aof 2 . t. i

e o hF (PRI E et dBre ARSIRARLY PR SRVOERS: &8 Fpfred from
the ﬁﬁ%lﬁ)épt device attached to the silicon wafer 12a is

noved by neans of the invention vertically away from
TheestaskalkisTdacadchasizontnlly indhe depier dt T8A stack s piefprsbsy
submerged in water. After the transport device 2 has been placed in the correct
position in front of the wafer 12a, the suction devices 110 are attached to the

surface of the silicon wafer 12a.
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via a conveyor belt 14. The wafers are delivered to

the conveyor belt, for exanple by increasing the
w@e@aneorc or hydraulic pressure in the sucti oOPCT/NO2007/000453

devices. As already nentioned] the vertical novenent

results in an extrenely careful and controlled

andl i ng of the silicon water 12a. The risk of
THE PSR GRS eithEhed P TRoR oo SrATiE b s oLy weans of the
inpatiat ivertidadly coveyeigorarthé ytask 3 §taadtanatol amexd dperadion) foreaxample
vEbegi &bt vofk 1ihe invention (not shown) the nozzles 3

are onm fted. Separation of the wafers in this case is
TRyt %*ﬁ?a%g?fﬁgw i %so%’i%ﬁnﬁ;%a B b By A sin She
PRERBAES gt rslﬂlé%m%@lfaé@ TRESHHOR G5V P ded in the

i mrediate vicinity of the stack 10 during the g@ove
Asliengy sratignpdribe wagice! mReHeBtiesHES Hed eergpelsrgul and
centivll ddhenilis graf\tkersiticon fwaférel 2ad The eisk «fi destroctiovabEthesilicon

. . . r Q
WL R o B Ry Rl Aubed
ragi ' i1 r

FRRERQaal IR RGO RIT hol i el ot
Sepraipn ok tIowRtery, it GREAS FrRRNHL RFROTER éﬁh@% By tthe pushing
nttexheat2, the nozzles 3 and the bl ocking device 4 by

nmeans of the above-nentioned transport device, or
Aal heritieidd ek lYerain®resrembodiin dnteof tharigpaitionteblocking, device 4 is
T R R R
operghipat Mareghe blackingdedproptex gnts sighitanepus goyepep,of the
aflyaoenti siliforowhfenfor avafers dn theesthdd itheeby efisuriveg that enlyi sthicon

Walfed fﬂasis\fﬁ(g\?éd%rﬂ{% thB Erédx)fi’f@ Bt)ér‘aﬁoﬁ.he transport device

I'S arranged to nove t ront wafer 12a in the stack

It Qrdae@ {8 peHhif & ﬁé&@il'cﬂﬂfw&%}’ i&ﬁlecsqgjmz 1§E§b@s ?%d?&ther a
made, gr exanpl e ,Oll al um nium an Wt ar eds., fﬁr

masieptsng Pf the Tadh b s unertaken (ngraars thesranspartgryiqe 3 ghe nozzles

3adngiahe bigarkisededeodbgsnéink of ohe pleme-mientjonabisafspbrtatedice, or

afReraBiG ey d léglgm.é%t ?thjIB@ ﬁgﬂ rt 4Qviks 2@&{4&&2%@@{@@1@ Hl8cking
water, In a |%w - * | e esigl 5. ﬁ?ure 3 . P
deyicg ¢ toxtapds the gerbiilicoy Watd- 1peisUanR e 2hoyagmentioned sgparation
pndest i2@peatddt he grooves where the said rods are to be

| ocat ed. The areas conprise openings 3 1 and grooves
Fagurelos e yiewfose in $romd oflh sécdndrebalisieat bHrhefiovemiomn In this

vgg‘r?(l)rg Blegi;qu§%rg%élftﬁg%raﬂ€%it ?Vgr%g’ %shgﬁf%rt{égg?o%ﬁ&té @R uffcﬁiftﬁ@afer 12a
if rectitelhf§ iyd CoHSY Db LSV @mﬁtﬂ%ﬁq%‘ﬁﬂeﬂ@éﬁéf% for
echinplegwif ollinmaitm efd with imaed? fortemperayattackment oftthe wafers
19he8L vallel 50 814BTLAIMsRE bdbolvb a1 #h0reeBRMNrodd F1Madd 8D (see figure

SSTAL b MR L LB B S
SRR Mt R 1 I WP
geodrediwhenre the saddinodsears ée he 1drated. Adewhens coa@prirgsorgnings 31 and
SFRRL B W R deYpu¥FEdel 1§ 3b distribute a suction force on the openings 30. The
openings 31 exert a suction force during pick-up of a wafer from the stack and a
pushing force during removal of the wafer from the wheel. In this embodiment of
the invention the surface of the wheel 20 is substantially flat and smooth, with the
result that the capillary forces are sufficient to hold a wafer on the wheel even
though the suction force ceases.
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position. The device conprises a nechani sm 40 for

nmovi ng the stack 10 towards the wheel 20, thereby
wep®eniIg a m ni mal di stance between the frontP@ENOR007/000453

12a and the wheel 20. The nmechani sm conprises a

contai ner containing two rods 5 1 and 52 (illustrated

f 5) f th k 10. Th

Flgws g asieg bo % sreaid gabedi et Sgsoperiin Kemedde Rgoove: In

this ephydincadt itommt acseenithdt thtavhenkb2d hasTh subwdmiadlyayestical
pb41868! bywéé\giﬁ% g%@b%%s a‘h@@ﬂd@mﬁéerg}wo%@mwﬂ;emycmm@)wards the

Vi.Ce

BRI RO WS AL 120 0 B Futr 120 00

vwhgek 20T heameslunisn eemprsescd exraing: eoriaining twe er$e51 and 52

(mgteatea@m fﬁ;ﬁl@@’é) fog s@pprgak itestpele$6 UTke tdistdie awahged to be

11%]@1%33&1 Hlde V%rosvgsv\év{]cﬁoﬁeoc Iﬁ?%]l nﬁﬂzﬁgza% cgnttagf %ﬂﬁ'fﬁé’ ‘&Jh%a” The wafers

31(641116&1?&[ Iw,’zd HeBlee iopebelpwiaee vaheny t)bé}ﬂ hﬁtﬂ% FOME ﬁnfé’rﬁﬂml‘%é with
tibewhest 200npri ses coupling devices for connecting the
areas 22 in the wheel to the suction and bl ow ng

T@@B@ﬁb%ﬁﬁh&t coRfedek iaGubRe@biceRsnisthnEis withacaiction Snaatifold
lo[ﬁg&eﬁi 910% m%gtn @?r{{eoﬂfle thIe%I ﬁsétr?a(fﬁlgff{% ééa@l%ej)lﬂgstg#lfﬁglﬁ the water
phaserand g hl@“angnmqq anieiRfn 3 HiS BSRPOAYERe Tho &V@E@OW § suction
af@biiveing rin@ch&ﬂhﬁtsa(m iaall 49 regrecticaly) hhane findfigosdion and the
d@{u% %B Pl{sﬁsa&ﬁ% degléeg"fﬁrt %n'e@tnfl A ar@Es P& fHeQffeel to the

S nt.area wll.
Spd Wosang Bec st %m%@%ﬁ’&ﬁﬁlg?ﬁ G ipfagons are in the
asaadhifomtfoditbestack Fortbe enaidnemeclmisn pad thofren e frost hbthe

05 r BERAQ MPERS bIWRESS mieBhddignPr esent enbodi ment  of
e’invention. The capillary forces between the wafers

m{rﬁllg;]%% m\g&ﬁ Qo'vags@{ag% hhgalgmédt érﬁcél 14&e W EQNAK ol
ARG Ar4he2 flbstiey 4t figghpby ffﬁmg et ﬁj&ps%a& 134 the said
attechraéntiangp wile be odsncstedl trttie Sectiathmeshagkmidd angveegiiction force
\)J1Hr%?erx|@§te§)éﬂtﬁr@; aﬁthﬁWHe H%@ﬂblﬁil 'ﬂaliIE@ lag@gngéftew%@ ﬁ{]ﬂlef Préfdnt

e i C
CEBOUP A B HBFPOEL. LIt (P L RO aryor rf tierefore
laiv apd el clialkemge esto knepsioatrpl Q‘@T}hema@f@r S Jp@§1t10A5dur1ng the whole
s@?&ﬁhﬁ&’ﬂﬁﬂ)c@é’é Iih@rwafkt isibtdteden Pe6hiabiee chatainitg thd Arls 51 and
SEE%éﬁﬁén%%d oL w%rﬁa bglns(,)g fg&\%réﬁr?eclﬁgﬁlgm% gx‘gcﬂh%rb%gond front
vaer inaperainedrhy a bleckindevigmpdich pith iﬁwerflh%dlgteaé gomgrises a

nbhgle viith h ddwhewedlsislitdordwesicalOr slihtnyhealer ydt! |
continue inits rotating notion, while at the sane

Ad ﬁ@n@@gﬂ%&gﬁ&n sRet lﬁgnéﬁélﬁclé Wﬂhﬂ?th&eﬁf&@ﬂ wafled vamesyrater in order
R L R A L
s Siastrelorf ib i HEck BIRrT BRyeT SrLas o gned 40 the

vdwel Wilh nynﬁmeslelslt!améatmgmngoe.n‘@h@h af e seniedime ringriransported

u@cf@@fﬁﬁhe Q{ass%h@n&iw‘?@y gbnt MR stenbRatechaibRCAL, aMieRe dft@hment
nmen

a{eﬁ:lewgp %té)p oef;%{tHg %18 ISPCti%l %otr% \A@f Owatieg%23%3%%elgné§rq%1§%ured
againsbtheiwhaed 20 bydhe ayctian foscab@iy @@tcamlla{rh gorces. The capillary

forces are strong enough for this task on account of the size of the contact surface.
When the attachment area 22 with the wafer 12a attached reaches the area of the
belt 14, the blowing mechanism will cause air (or liquid) to be blown out of the
openings 31 in order thereby to balance the capillary forces and remove the wafer
from the wheel 20. The blow-off may be performed by means of water, air or a
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openings 31 in order thereby to balance the capillary
forces and renove the wafer fromthe wheel 20. The

whk@soTf0 may be perfornmed by nmeans of water, BECT/NOR007/000453

aconbi nation thereof. Subsequéntly (or sinultaneously)
the wafer will be able to be tilted into a horizontal

i.tion t he_he 14. or lifted off
Fiiihadih Bl siEepufiboler sibhteiisbs bl il ssabte to be
teltrdl ipkae ddrisental pesition on thaib¢lhé# oplided et hy a pitk-sp unit suited to

tﬁé‘ %Hf}ﬁ)%e t RatexhMgleicBbn |C§F§ ra@ @t skcAedH 4 Bel® ol ﬁl@@l@¥ pRIEessing.
e blowing forces are s |ghtly greater than the

'Hﬁ@ 'ehilﬁ'éé/ tlfa@ﬁiéev%aﬁWs fr@ﬁe ﬁtrl 6R! é@ifoﬁ (e B1bSeld $or&s are

Serliersi o die fﬁﬂmﬁartyhf@ ‘iﬂs(i\ﬁﬁﬁge 5 41h PR Sl or on
mbk-effafché vafaditiecepilldry formes akoslgiftly gma‘se tlmnntéwblowmg

Brdeky Rith dreWith&R)suefioh BBviIReX tinWad Sfow&‘aficﬁl{arsé ﬁqle ull off

i SRR s Bt gt b i Fengr, P SRRty e i
@etrﬁﬂve @Yfad?hﬁé@@ﬂé dESUARE tierinEpignph éorstba@t@ckdo ibs Dpergidelg@rward
duoseti ch1l3y Taelser@tlln i pusRsprthiby 8 Iengthlefresponding to a wafer

th?; &5 hGEe 3P alt%aﬁ%lﬁ é)[ﬁ?ﬁ S(%’ ﬁ)lr%lafd"ﬁé @Jx"éﬂ%‘r gcltels1 Siddd 'ﬁ?ee fast pull-

cfes since
Brﬁhermegeaﬁrf@mmwﬁeurgtléhﬁ Sﬁagk Shpnpty. Af t er
reception/pull-off in front of the blow ng manijfold,

At waewior guli-oft inefrontrofiibp braveng ananitpld, hemeadgiois further

ttanaphiteehlonf @rconseydraradiyindessifogherfyededshgugh t he
figure shows the wheel 20 sem -subnerged in water, it

E@nahsﬁgmﬂfe%@lre sh@w§ M x)&h@éltz()t d%ellmu@ﬁesged/\int \K}attef‘ gt is also

porsi? %’ cgﬁet tde ﬁf"ocmse% %gt?‘ tP% évh Wg corrrs‘q?%?eéy ﬁlglfraergage[ﬁsqns case
the éeveﬁe éhmﬂgi hfﬁéa@@ﬁ@ﬂ sq(ikatitbe Watens|are held ageinspthehuleel by
médnstdfguetie@elintiifhgyaee pushsd affiRwiidedm bel ow of a part

of the second enbodi nent. The figure shows the whee

faguretm Svieti ﬁamrmmram aék df ﬁﬁ debdif ahpamﬁ&nt The ﬁgure

ur e SO S
TR AR 3t 30, el B Rl P AR HREBIofade BRngam 42. The
feurepgisosBows indcd banql 62 azvfé@h]helﬁothe lsedck IOnigemstedew) The rods 51
ankli Chmby dBspafidcted fica vadwlysr beM@isishbhe) Wieel tréfkpofiiahe
\Jviﬁéﬁe, baPad grve[{e% perm ts a sinple, fast and caref ul

S|ngu ari zatron o he waf ers. Even t hough features of

PP YD DERIR BRI E5R1E RS DS AR S or
Véft e Eyenhaveh fopigres Qfﬁbmn@eﬁanthaﬁg been xR hiaed dogenmsfction
vrilie individohl @fbodiments, RAS pobiible tb Proeina e cobtbidttngYwithout

&H%Itd&l%rfr%rﬂl% ?J:cg)% cﬁntﬂe %\%\%Bg ﬂ%’ k8§‘s§’blla ek Iegamg}e to employ

sHeET Bastioklseng) %Wsrtgc@qvcsﬁ%claﬁée Pw‘badxm%mégwat%m figure 1,
aad it 15l alsd padsétde ko empg:yr eicBowheps ihe tdaatpet dewca s illustrated in

fﬁﬁggg‘»@&p% @EﬁkN?n&t deidied for separation of a
silicon water froma Horlzontal stack of silicon
waf ers, characterised in that the nmethod conprises the

follomﬁng steps: a) attaching a novabl e transport
device (2) to a surface of the outernost silicon
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wafer (12a) in the stack (10), b) noving the silicon
wafer (12a) in a substantially vertical plane until

wo b@ssrisrcon wafer (12a) is separated from t hePGI/AOR007/000453

(10). 2. A nethod according tl®@ claim 1, characterised
in that it conprises novenent upwards al ong a
substantially vertical path, a substantially
dlg[mg)nt al path, a slanting path or a curved path. 3.
A nethod according to claim1, characterised in that

11t COMpEi ?Sfo§? Iga\f?ﬁ]@n Brhi ﬂf(':'oﬂ vMfef frohta HBr&(ﬁitEpﬁack of silicon

5ilicon wa I'n-order to separate It, thereby
Wbttt eracting the binding forces between the silicon
chwbeteritd®@a) that thechethotl cottpeises dresfoblowidgvieps and t he

?dl agRAhiRE la'rﬁ@\fhb\l\@frﬁﬁspof‘t AR ibeted aaesEdonthd &t@ﬂr@ésmsﬂlcon
‘?ﬁ@{zgﬁt etEPI Sfﬁ? that it conprises prevention of
s S éfé t of the adjacent silicon wafer or
bivaf enwviimg theesibeerafy (hdairis aofubstaptisdx ivagicgbylane upsy the

siticof waTENQl %;i@scwfpdw@d fencihdisiadk @ogharacterised in
that it has the following step after step b): cI)

of ermw ngtl{da[eac\e@{(ﬁﬁ§ td glgmltlhe transport device.

co m 1 aract eri sed
cfierisEb ot BeothsteS FIRymSG SRS » SPoff % a”ty Vertical
peth) amubsstnlgtmlbeh@mmal(ml} & fdmtmgmth@rtarcam@bmthdevu ce
(2) a distance corresponding to the thickness of the
3si | i domewimideaccOfiding fo daimdpetiti on of steps a) - b)
ch¥acRERE & t1ap 1tQ3‘01ﬁﬂ}?se§‘ §f51ta ﬁié 4 ﬁaﬂ1d\’ﬁ‘f 184 df o thE‘ §1hcon wafer

Sk DR 500 DAL bR ST b en e
sdidomevafed(1i2a) atth¢hpditd-the transporedesdte us) thesadJa!cemeﬁlhl@an wafer.

according to claim?7, characterised in that the liquid
4 s mmmetlladraqmtcﬁngm thimddi ti ves for reducing the

cH%%@@%‘sEd’ uﬁﬂfyt A codtfirsRs BrdRAGLARE shﬁul@a[rfé@ﬁs hfbvement of the
i

afgenysifiion yafex? Omﬁas%'lﬁé%%?taf% By Hheanf 9 ao&ling bWhee 4.

terlsed i n_that liquid has a tenperature of

char ac e
Shet v@éﬂleﬂﬁ’d?@éor P%F%Fﬁib‘r‘yl »30-60 C and even nore
chamterised irb 0GBt fithasAheléoliaveing Kjerf afterseqrab atcil prerodviag the waters

fﬁjﬂlkwa%@gﬁrdeﬁv;gea) froma horizontal stack (10) of

l'icon fers (12), characterised in that it

6corrprA§h }[)ﬁhhg S epagRort device (2) for attaching

0 a sur termﬁst SI| nvvafe
cilﬁrécgepée &1 sy t W@ﬂ’é’ RIS Bt érﬁ%a?eps %ﬁf\? %tsp (02)¢2)
nieviag tlengeck (m) towwelyeht trefispdredsiité e diafasce ¢drzegpoinding to
tRe thickness of the silicon wafer (12a); d) repetition of steps a) — b) for separation

of the next silicon wafer from the stack.

7. A method according to claim 1,
characterised by implementation of the method completely or partly submerged in a
liquid-filled vessel (5).

8. A method according to claim 7,

characterised in that the liquid is water, or water with additives for reducing the
viscosity and/or surface tensions in order to facilitate the separation of the silicon
wafer from the stack.

9. A method according to claim 7,
characterised in that the liquid has a temperature of between 10-70°C, preferably
30-60°C and even more preferred 50°C.
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substantially vertical plane until the silicon wafer
(12a) is separated fromthe stack (10). 11. A device

wW@ewsndiong to claim 10, characterised in that PCT/NO2007/000453

conpri ses an apparatus for noMi ng the outernost wafer
substantially along a vertical, horizontal, slanting

r curved. h.in the.vertical plane. devi ce
19 corbrgioPd L e Pppataion AL aiiooB gt (172 fispd Aiofontal stack
(¢Onpf silesn vadero(l2ppre nozzles (3) for spraying a
cthh%{eqliseatiﬁ k}_&%t Gt &ﬁnﬁr@sbets hem&vAt16 @an¥Riredeid@a)) fob aftielbhg to a

0. sepalat e.i re u acti |
sppieBr B fuben e R (AL AR 0 P o poyable
trangpeih devicady) iscareanged her may epenitofdhe sdisenwater (12p31in a
sdButhE@alBE cattidhnplah® ualibiheslionckafca ¢124) iis eeharated fisim iHe stack

(?%ri ses a bl ocking device (4) for preventing
Si1ul t aneous novenent of the underlying silicon wafer

r wafers. in the.stack .(10). 14. A device according to
@I' ai ré% Y@Sﬁﬁ?%@%‘égr‘i‘?sﬁ%‘g} gé’t hat it conprises devices
chavactasiped ip ghat hecorppases anapRate tor g thgeyerpost water
shbstenti fey aeagatvargcdlphaliainmll lanthaoactset path imthehattical

inCOMPri ses neans for noving the stack (10) towards
plane: . . .
the transport device (2) a distance corresponding to

he thickness of..the si.licon wafer (12a), thereby
(lie‘rm fifﬁlﬁe?g%cgldg%%tgnﬁ%lfn? e next silicon wafer from
ectarisel 1pyhatdhermprisesipactr gpersaroezigs (P Lor spyayinga liguid or
figy ioneo abe silidongvdfer @Ra) M diler theepacdteit, siedebyncdliatracting the
. ' i . eIV P A ' :
btlt (i(ﬁ(r:lg %%(tc‘eéggt%%%%ac tégsgﬂlﬁgh (?gérrf%‘ldgtng éﬁ%crh\égzé ﬁu;/ grgﬁsﬂo?t device and
the pregFiliaon Waltdevi ce according to claim 16,
characterised in that the liquid is water, or water
M- t h Adavice\pegondste toed@idt A t he viscosity and/ or
chufdcagtsetl 6nshanscimpBsader blbokihadelidedt p farhmesa@pargadimaitaneous

L ' ' .
bRl S TRURRE (T8, oL il ey oy
%h?ra terised | n t.helbi gui d has a tenperature of

t hat
NGEA6E" H}%%ecrlg%ﬁly 30-60 C and even pore

gheedcéqrissd iB ket it comprises devices for removing the wafers from the transport
device.

15. A device according to claim 10,

characterised in that it comprises means for moving the stack (10) towards the
transport device (2) a distance corresponding to the thickness of the silicon wafer
(12a), thereby permitting separation of the next silicon wafer from the stack by
means of the transport device (2).

16. A device according to claim 10,
characterised in that the device comprises a liquid-filled vessel (5) in which the
stack (10) is completely or partly submerged.

17. A device according to claim 16,

characterised in that the liquid is water, or water with additives for reducing the
viscosity and/or surface tensions in order to facilitate the separation of the silicon
wafer from the stack.

18. A device according to one of the patent claims 16-17,
characterised in that the liquid has a temperature of between 10-70°C, preferably
30-60°C and even more preferred 50°C.



