P 482731 DESCRI PTI ON METHOD OF, AND APPARATUS FOR, SEPARATI NG WAFERS FROM A
WAFER STACK FI ELD OF APPLI CATION AND PRIOR ART [1] The invention rel ates
to a method for separating wafers froma wafer stack, in the formthat they
exi st followng the sawing of a wafer block and the rel ease froma beam
e.g. of glass, as well as an apparatus suitable for performng this nethod.
[2] Followng the sawing of a silicon wafer block, it is necessary for
separati ng48pr® individual wafers to sgparate themfromthe resulting stack
or the other wafers, so that they are present in single form and

subseque her processed. Normally after the stack of wafers has
been rel %Eé&%?ﬁﬂé& beam to which the wafers or wafer block were fixed, it

is placed in an upright position, so that the individual wafers are stacked

on top of other,.. T ry thj d eref e sjitive
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further coopreyTAQKtO a subsequent further processing station. [3] To carry
out such work by hand is very tine and cost-intensive. It also suffers from
t he di sadvantage that it is scarcely possible to sufficiently carefully

handl e t IREYEr @FSRPPLICAEIGNAND PRIDR AREr wafers and as a result there is
a consi derable risk of wafer damage.

[001] The invention relates to a method for separating wafers from a wafer

stack, in the form that they exist following the sawing of a wafer block and the

release from a beam, e.g. of glass, as well as an apparatus suitable for perform-

ing this method.

[002] Following the sawing of a silicon wafer block, it is necessary for separat-
ing into individual wafers to separate them from the resulting stack or the other
wafers, so that they are present in single form and subsequently be further
processed. Normally after the stack of wafers has been released from a beam
to which the wafers or wafer block were fixed, it is placed in an upright position,
so that the individual wafers are stacked on top of one another. Then the very
thin and therefore very sensitive wafers are individually removed by hand and
placed on a conveyor means for further conveying to a subsequent further proc-

essing station.

[003] To carry out such work by hand is very time and cost-intensive. It also
suffers from the disadvantage that it is scarcely possible to sufficiently carefully
handle the very sensitive and even thinner wafers and as a resulf there is a con-

siderable risk of wafer damage.
PROBLEM AND SOLUTION

[004] The problem of the invention is to provide an aforementioned method and
an aforementioned apparatus making it possible to obviate the problems of the



PROBLEM AND SOLUTION 0 P 48273 prior art and in particular allow a rapid
and very careful separation of the wafers froma wafer stack. [5] This
problemis solved by a nethod having the features of claim1 and an
apparatus for performng this nethod having the features of claim 10.
Advant ageous_and preferred devel opnents of° the invention formthe subject
matter BM482K3 further clains and are e4pl ai ned in greater detail

herei nafter. Sone of the features of the apparatus are not expl ai ned

cinnecestdy ARkl & PR Gag 8{?né“c%rfefbEzeé?r‘aa@ﬂt@‘*gépw%%ﬁ.v8'ndDE
1020070pdrle whafer betkon Decenber 11, 2007 by the sane applicant is made

into part of the content of the present description by explicit reference.
By explicit reference, the wording of the clains is nmade into part of the
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rel eased fromthe wafer stack and conveyed dhesi ve action is :
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subsequent |y descr S a nd, b) are perfornmed and advant ageously
bot h of M@Medato PﬁrtsqfetBeeﬁor&ﬁFE%fﬁ %%%ﬁf&?ﬁ'o&' jetted agai nst the |eading

edge of the top wafer in oblique manner from bel ow. For this purpose
advant ageousl y correspondi ngly constructed water nozzles are provided and
t here i908] Aecwdingtn thaiinventionpmaverneat oamoaing rean®act fradr aboye a

result 8|I1 tlI\QWarferagfac% or 5#%3‘%5%41‘3} and are constructed so as to rotate or re-
| volve and have a suction surface whi‘ch is directed downwards. On said suction

surface is placed the top wafer, the engagement of the wafer on the suction sur-
face or as a result on the movement means can be further reinforced by vacuum
or suCtioh. Thus, by means of the movement means and suction surface via
static friction on the one hand and vacuum on the other, an adequate amount of
force can be exerted on the wafer, so that despite the adhesive action it can be
released _fronﬁ the wafer stack and conveyed on. This adhesive action is brought
about by adhesion due to the water on the wafer stack and between the individ-
ual wafers, particularly through the hydrbgen bridges formed there. To assist
the separation of several superimposed wafers, which are so-to-speak sus-
pended on the movement means or the top wafer, the two subsequently de-
scribed steps a) and b) are performed and advantageously both of these. In
step a) water is pumped‘orjétted against the Iéading edge of the top wafer in -
oblique manner from below. For this purpbse advantageously correspondingly
constructed water nozzles are provided and there is at least one, but with
particular advantage two or more. As a result of their action, the water jet



P482733 whi ch can even be produced imersed in water where it can have an
effect, the | eading edges of several mutually adhering wafers are separated
and can be spread fanwise. [7] In step b) the wafers are guided by the
novenent neans over a stripping apparatus, which is constructed in such a
way that it is engaged from bel ow on the underside of the noving wafer or
the several gripped wafers. This stripping apparatus presses the wafer or
waf ers ork 48273 novenment neans or suctBon surface. Whilst the top side of
the top wafer is noved away fromthe water stack by the novenment neans, it
exerts a br. action on thgﬂunder5|de 0
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in much the same way as the aforementioned jetting with water, the stripping
apparatus serves to separate several gripped wafers. After carrying out at least
one of the two above-described steps, the wafer is brought from the movement

means onto a conveyor means and is then conveyed away.

[008] It is admittedly fundamentally possible to individually perform each of the
two steps a) or b). However, advantageously both steps are performed together
or successively. This is dependent on the sequence or the construction in such
a way that following the gripping of the top wafer by the movement means, there
is firstly a jetting with water and then the stripping apparatus is provided behind
or downstream the same.

[009] In a development of the invention the movement means can be con-
structed in such a way that they have a movable revolving belt. It advanta-
geously runs over a greater length and with particular advantage to a following
conveyor means, roughly paralle! to the top side of the wafer stack. The afore-
mentioned suction surface is then located on the movable belt or is formed by
the latter, so that when the top wafer approaches the movement means the lat-



P 482734 ter engage with the suction surface in as |arge-area manner as
possible on the top side of the top wafer. In an alternative devel opnent of
t he invention a novenent nmeans can have a wheel -like construction or is
provided with at |east one wheel or roll. Advantageously several such
wheel s or rolls are successively provided in order to form an el ongated
novenment neans with several contact points between the novenent neans and

t he waf eP 48233si de, so that an adequat® force is exerted on the top wafer,
so that it is released fromthe wafer stack and can be conveyed away. [010]

:O[‘OSI ggg% Y. With Heesih %ﬁrgdre%e% asgeggrfe 48 rﬁéﬂhé@és BBYSBRIGn tRANS are

arrange I'n Juxtapose par al | manner. They are
advant agéepusidyg of flae tab Watan dh@nﬂwmvaﬂe\tel@rée@?%f the ineefiontaw simil ar
ovement RentiRediolard ﬁ% EQNV&&FI h%@%n%ﬂﬁcﬁmbrci%t&gv@%a%rﬂgaPlrea@t
corresponding gap IS provi he novenment means advant ageously
have cl osad vhedl at eall. »ﬁs@\vantegewsfysewer@i geeh wheplsron role age sHeerSHVed
suction ?MN & i or'd@ EJ‘I%rPH o\tr,\)}"i) %d HRehitih GRdA1E @ﬂ"i‘%b%ra@c@ﬁ(ac?rat ed
surface fOrmed Det weent Is in particular ri
openi ngs pcmtmbewerﬂhes'awerpéﬂt mﬂé@f@tﬁhﬁaﬁebm%@dﬁh@ g’}%rﬂrh%e'a suction
action | auBfORNGER HARARPR: o Wafefi St RS ReiSiedd RBnPieARkreri L1 2
correspondi ng vacuum a resuft, the top sid e top wafer is drawn
upwar ds Btasharidecamlb@ cogyeypsd awdy pr essed agai nst the underside of the
novenent neans or agai nst the suction surface fornmed by the latter, so as
to permt satisfactory noving on. To this end, the perforated surface i's
advant agEu@3| n pdevelppment ebihevinuentigroaicleapitwa sirilan mavergdneadE ause sai d

perforat gl arq cfe%eaﬁ?Péﬂgﬁgagefﬂv@kvadds%%rgraré&rméﬁmﬁr@ dyd 44-anar

manner as a er na e novenent nmeans coul d have openi ngs,
e.g. in varaageouslwspaceefmm ane@nloéhetr airtbietehane atleastdwesimiay mayeém i s

produced i Siehisod rﬁaemweenquesnreoth@qrra.cagearﬁmaﬁg 8f Bdd¥ohie top

I'S genera ossi b rse r stack
during segayat |scmom|degr|Vfdbll$tghwm¢v€trh@nhﬁeéﬁ%ﬁ@lvmeféﬁgouﬂymvérdowthat t he

waf ers cap nrfé)cg%s”?)%?trc%?asr J 1{1 &Seﬂ]o%?ﬁ% the afdfadehni n[e%tjslucltrlﬁ r%’c%gefn the

devel opnent wat er j et can e vent or aerated for
assi st i ngcirfity of épairaticeded spacing ewaéé@@wd errrfamra/@r@redsheiwearthean cont ai n

air or gag CIPHF by ?%rtrcﬁ?a{r%g‘(& 5[15 n%é§8lt hﬁ?l@g 5 t@%ﬁd&é‘rﬁg @H}éuﬂl roducing

air or gas or | nozzl é for e 'sanme Isis e.g.
possi bl efaca a atiting baenrrngaraesuctt@ntaréromﬁmrdbdtmamfr@m akove, ieath af ashe- out | et

f
o oducodt el B ifh 2 Sereptlig Batllin PR ath, silfSh BeHiring, 9.
wat er |j etophasfer hed mtvranpagais fram the wafenetackrng priessedagninst&sune al one
whi ch ' f f
the. wat ere Sflscg ingllnd Al HEmEBART doings 40 0BG BiTack rrfd BPakR 510 0
wgf er ts aatteasooas Efplér]lcmr: ﬁ@trs&fdhhesy wevitd don T@dh!ﬂ)@@lthmmedm*c her

vant agequs_e Q is is

S escri be &Cﬁ ds 89?4%&?@?0?%'?’ ptOﬁvr’%%% éo%e\svﬁa{ Qt%vet {2 Mli%oﬁ ‘@‘3¥ Ba-

e stripplng appara S8 sérve to
press a vmfsersaidpenstatelsusfaceiis radsamfa@eeusiy[rmq oris cc'msmmeeaﬂer pl@nar

70, "Wt Hngdnet eepdreavAtvhgtven s Ml BebiE RO Shgtibyeen 20 and
e.g. in the form of a perforated belt and then from above a vacuum is produced
by suction action in order to have a suction effect on the top side of the wafer. |t
is generally possible to immerse the wafer stack during separation or gripping
with the movement means in water, so that the wafers can be more easily sepa-

rated.



[ 14] One possibility for constructing a stripping apparatus is to have an
upwardly directed brush under the conveying path of the wafer fitted to the -
novenent neans follow ng the wafer stack. The brushes nust be nade froma
sufficiently soft material, so that they do not damage or scratch the
sensitive wafers. However, they nust also be able to exert a certain

br aki ng actlon if one or nore wafers are | ed past the novenent neans

t her eon. P1482 Particular, if in conbi natd on with the above-descri bed step a)
of jetting wwth water, the novenment neans grip several wafers or suspension
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foll owi ng conveyor Ifeans section. If said section is faster than the
precedi ng section and a speed di ffer ence exists, it is additionally drawn
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si de of the conveyor neans is constructed in highly adhesive manner in

conj unction mﬁth t he undersides of the wafers. [17] A further inprovenent
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arip several wafers or suspension occurs on the top, gripped wafer as a result of
the water jet, a certain displacement of the wafer can have taken place counter
to the conveying direction. The stripping apparatus can increase this, which

simplifies separation.

[015] As an alternative to a brush, a stripping apparatus can be constructed in

revolving or rotary manner, e.g. once again as a roll or belt. [t can engage on



‘P 482737 rapidly due to a continuous suction. This results in the |lateral
- nmovenent of conveying away and a novi ng down of the wafer stack, so that
the probability is very high that the novenment nmeans grips only one or at
the nost a few wafers or only a few further wafers hang down fromthe top,
gripped wafer. In certain circunstances, ®here can be slight vibrating
nmovenenP #88A3t he wafer stack in order 6o aid the nutual rel ease of the
wafers. [018] The construction of the inventive apparatus for perform ng

t he desgri bed nmet hod can be gathered fromthe above net hod description with
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construction possibilities. [019] These and further features can be
gat hered fromthe clains, description and draw ngs, and the indivi dual
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DRAW NGS {,02 . Embodi nents of the invention are illustrated in the attached
di agr an¥faY itealdt sarvesstoslivithnes serapate still atleast paghesyrgrimposedevaiesdi ngs

show.  For this purpose it can have several sections arranged successively in the con-
veying direction and which in each case have a rising speed. As ac_éording to
step a) and b) as a result of the upstream water jet nozzle and the stripping ap-
paratus a group of e.g. three or four wafers which are still partly adhering to one
another is displaced in such a way that the top wafer projects with its leading
edge well above the lower wafer, it is firstly gripped by the in each 'ca'se following
conveyor means section. If said section is faster than the preceding section and
a speed difference exists, it is additionally drawn away from the other wafers,
either completely or at Iea‘st by a certain amount. Through the provision of sev-
eral such sections, which in each case have faster speeds, ultimately there is an
even more reliable separation of several wafers. It is advantageous for this pur-
pose, if the surface or top side of the conveyor means is constructed in highly
adhesive manner in conjunction with the undersides of the wafers.

[017] A further improvement to the removal of individual wafers from the wafer
stack can be brought about in that the wafer stack is uniformly moved up and
down or with an oscillating movement. This can take place with a recurrence:
period of a few seconds, e.g. three to five seconds. A swing or amplitude should
be max. 10 mm, preferably approximately 5 mm. If the cycle time for removing a
wafer from the wafer stack is chosen similar to the aforementioned recurrence
period, namely a few seconds, it is possible to ensure that on each occasion
when the wafer stack has reached its apex, the top wafer is préssed somewhat
against the movement means or the suction surface which then does not have
to move downwards. The gripping or adhesive action should take place very



Fig. 1 a side view of a diagrammatic functional construction of an

I nventive apparatus to explain the inventive nethod; Fig. 2 a plan view of
t he novenent neans in the formof two parallel belts with a perforated
surface between them and P 482738 Fig. 3 a variant of the novenent neans
of fig. 2 wwth a single belt having a perforated surface. DETAILED

DESCRI PTI ON OF THE EMBODI MENTS
P 48273 7

rapidly due to a continuous suction. This results in the lateral movement of con-
veying away and a moving down of the wafer stack, so that the probability is
very high that the movement means grips only one or at the most a few wafers
or only a few further wafers hang down from the top, gripped wafer. In certain
circumstances, there can be slight vibrating movements on the wafer stack in

order to aid the mutual release of the wafers.

[018] The construction of the inventive apparatus for performing the described
method can be gathered from the above method description with the in each
case individual functional units for steps a) and b). Reference is made to the
description relative to the drawings regarding the specific construction possibili-

ties.

[019] These and further features can be gathered from the claims, description
and drawings, and the individual features, both singly and in the form of sub-
combinations, can be implemented in an embodiment of the invention and in
other fields and can represent advantageous, independently protectable con-
structions for which protection is claimed here. The subdivision of the applica-
tion into individual sections and the subheadings in no way restrict the general

validity of the statements made thereunder.
BRIEF DESCRIPTION OF THE DRAWINGS

[020] Embodiments of the invention are illustrated in the attached diagrammatic
drawings and described in detail hereinafter. The drawings show:

Fig. 1 a side view of a diagrammatic functional construction of an

inventive apparatus to explain the inventive method;

Fig. 2 a plan view of the movement means in the form of two
parallel belts with a perforated surface between them; and



[21] Fig. 1 shows an apparatus 11 according to the invention enabling

i ndi vidual wafers 12 to be renoved froma wafer stack 16 and noved away for
conveyance to further processing. The wafers 12 are shown with their
upwardly directed top side 14 and a |leftward-directed | eadi ng edge 13. They
are stacked on wafer stack 16, which is located on or in a nagazine 17,
which is in turn fitted on or in a lifting apparatus 18. Magazine 17 with
waf er stBéB21% is brought by not show® means into lifting apparatus 18,
which is in turn placed in a water tank 20 filled with water 21. It is
clear th I > idh Qf o er stack 16 is roughly
| evel orﬁl@b%méa@b@rg% %ﬁé@gnc%@?%%mgfaﬁ r ztggﬁrl"(%zsdm‘léhus, wat er tank 20 can
have a cert aibeltdweminig awesiosatedrayricleat e. g. following refilling with water
21 from below, the individual wafers 12 or wafer stack 16 floats or is
fanned out upwards and ensures a certain water circulation. In place of

nor mal NRETAIMBDPESCRIRTIRNGDF Tk EMBODIIENES er can al so contain DI

wat er or cleaning solution. [22] The broken line arrow alongside lifting
apparatus 18 nmakes it clear that the latter noves up and down with the

i ndi cat el®2itbJdgehshewg.an apparatust &t agcordingiiot hednyeitionegnaklingdndiyid-of a few
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conpared with the other wafers or at |least the top wafer 12, which engages
directly on the suction surface 25. As a result of the length of brush 32
i n the nogsediove thectafen stawki haresprovitdsl mogéniam nesare 23,dehicbthavagni t ude
as the length of a water, 1 several still al dher | fers 12 can
be separ%?@&ﬂwpeaﬁev\ﬁglﬁlq bg%?ﬁlﬁrﬂoljyx p?ﬁ\egrc%ﬁfgt r%%fe%ﬁ'ézl%réd}gﬁ%\?ﬁg edges 13
have a cesataite figue dad fusthee idetailse. One elirfaey @5a0f tedin24 fertrsethe afpRSherthe
suction action of the_suction apparatus 27.or further,-not shown suction
appar at JOnaSLSHaen SUREAP Pyt § RECHTRPIRIUS AT Vagiiipts 36

decel er giied inrsuchleaagdndythetsp siod 14edtise & Wafen 12 obai stagk tién again
be gri pp&%sg d%BSsnséPBte{t‘%ﬂ osrul{s]c s%:c io%Ssua adcecé)§ \é%?‘g thoenn éPasE)gg bl‘yetfhEa lat-

ter and moved to the left away from wafer stack 16.



P 4827310 [26] It is also clear that the novenent neans 23 extend beyond
brush 32. Then, with a certain spacing frombrush 32, a first conveyor belt
35 is provided, followed by a second conveyor belt 37, etc. The first
conveyor belt 35 has a certain spacing both fromthe novenent nmeans 23 and
the brush 32. It is clear that at |east follow ng brush 32 for the case
that several wafers 12 adhere to suction surface 25, the |eading edges 13

t her eof Br482@8spl aced to the right. Cdhsequently this means that firstly
the wafer 12 adhering directly to suction surface 25 reaches or engages on
the first conveyor belt 35. Said first conveyor belt 35 runs with a nuch

hi gher speed than the novenent neans 23, e.g. a double speed. Thus, whereas
t he read[08#] cBomendadto theplefiafiengside wafgr $tgpk dSliy shawnfa water or belt
35, the LAl : Sty r o s, also
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whi ch i sasdsiHidy istdeastriuctEd as a brush 32. [t advantageously extends over the en-
tire width of a wafer 12 or the wafer stack 16 and has upwardly directed bristles,
which can optionally also be directed somewhat against the conveying direction
of wafers 12. Due to the fact that the underside 15 of a wafer 12, which together
with the other wafers 12 has been released as a small stack from the wafer
stack 16 by the movement means 23, engages on the brush, it is decelerated by
the latter compared with the other wafers or at least the top wafer 12, which en-
gages directly on the suction surface 25. As a result of the length of brush 32 in
the movement direction, which is roughly of the same order of magnitude as the
length of a wafer 12, several still mutually adhering wafers 12 can be separated
or at least so mutually displaced that their leading edges 13 have a certain mu-

tual spacing, e.g. of several centimetres.

[025] The suction action of the suction apparatus 27 or further, not shown suc-
tion apparatus, may be provided also above the brush 32. Thus, wafers 12 de-
celerated or released by movement means 23 from brush 32 may then again be

gripped by the suction surface 25 and conveyed on to the left.



'P4827311 width and are driven by wheels 26a and 26b. The outsides or
surfaces of the belts 24a and 24b form the aforenenti oned suction surface
25. This does not necessarily nmean that said surface 25 exerts a suction
action, but instead that the top sides 14 of wafer 12 are placed agai nst
the sane by suction action. [31] Over the gap between the belts 24a and
24b there is a perforated plate 39 with a plurality of small holes 40, e.g.
havi ng aPdt8@#8ter of a few m|limetred? Above the perforated plate 39 there
are three suction apparatus 27, e.g. in the formof tubes. They have a
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to apply ceSsary sta riction r conveying the wafers 12 away
fromwafer stack 16, a clear preference is given to belts.

[027] The second conveyor belts 37 directly following the conveyor belt 35 once
again runs at a much higher speed, e.g. at least twice the speed. As a result of
the speed difference the effect is much the same as for brush 32, namely that
also here the speed difference serves to firstly grip the wafer 12 extending fur-
thest to the left and draw it away from the other wafers, whose underside 15 still

rests on the first conveyor belt 35.

[028] At the latest following the second conveyor belt 37 all the wafers are
separated. Any differing mutual spacing, in the way in which they rest on the
conveyor means, can be compensated by known mechanisms.

[029] The wafers 12 typically have a thickness of somewhat above 200 um and
edge lengths between 100 and 200 mm in the case of a rectangular or roughly

square format.

[030] Fig. 2 is a sectional plan view of a median plane of a section through the
movement means 23 of fig. 1. The movement means 23 have two similar belts
24a, 24b, which are juxtaposed with a certain spacing which is smaller than their



P 4827312 [34] A variant of the novenment neans is shown in fig. 3 with
novenment neans 123 having a single belt 124, Said belt 124 runs on two
wheel s 126, much like the belts in fig. 2. However, as here there is no
spaci ng between the belts and consequently no perforated plate can be used
as in fig. 2, the belt 124 is itself perforated and has hol es 140, e.g.
simlar to those of the perforated plate 39 in fig. 2. Above the |ower belt
124, whi Bm88A3its outside forms the sdétion surface 125, there are several
suction apparatus 127 with a given distribution. Wth respect to their
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di spl acethe pptdides it dof wafert 12 brey placechagain st dive saimegby sogticof adtisint 124, [ 35]
The arrangenent according to fig. 3 has the advantage that it is nore
sinple in construction than in the case of perforated plate 39. Moreover,
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waf er st
an upward movement and remains applied following the engagement on the

suction surfaces 25 of the belts 24a and 24b, whilst it is still being drawn up-
wards by the suction action. As the wafer 12 should not engage directly on the
perforated plate 39 and instead only engage on belts 24a and 24b, it is simulta-
neously moved to the left in figs. 1 and 2 with the continuous movement thereof
and consequently away from the wafer stack 16. Wafer 12 is here shown in

broken line form in a position such as it occupies on wafer stack 16.

[032] Fig. 2 makes it clear that it is advantageous, although not mandatory, to
provide several suction apparatus 27 so as to ensure a suction action over a
considerable length of the movement means 23 and perforated plate 39 in the
conveying direction. This makes it possible to ensure that a wafer 12 is always
sucked against the suction surface 25 of belts 24a and 24b.

[033] In a further development of the invention more than two juxtaposed belts
24 can be provided and then they correspondingly have several perforated
plates 39 between them. As stated, wheels could be used in place of belts 24.
However, as they are only able with difficulty to apply the necessary static fric-
tion for conveying the wafers 12 away from wafer stack 16, a clear preference is

given to belts.



being vertically stacked in superinposed manner and the wafers are

I ndi vi dual | y conveyed away from above via novenent neans acting from above,
characterized in that the novenent neans are constructed in revol ving
manner with a suction surface onto which is applied the top wafer, vacuum
or suction intensifying the engagenent of the wafer on the suction surface
or on the novenent neans, and for separating several superinposed wafers
the two PdBROW ng steps are perfornedidn the novenent neans: a) water is
jetted in intensified manner obliquely fron1be|om1the top waf er against the

| eadi
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si de of Bh figfZr Abbes khe Rwidrthiedtc! 24 edich ng msaatdsuerfomhafcth@ﬁm‘r sgteri zed
'n that %tce|192%§;chér\é\%re several suction apparatus 127 with a given distribution. With
respect to their suction action and advantageously with respect to their direct
constructional arrangement, they should extend over the width of belt 124 or a
wafer 12 shown in broken line form, as well as over a certain area of the length
of belt 124. Whereas the suction apparatus 27 having a tubular shape in fig. 2
can be continued directly upwards, in fig. 3 it must be displaced to the side, vir-

tually from the revolving loop of belt 124.

[035] The arrangement according to fig. 3 has the advantage that it is more
simple in construction than in the case of perforated plate 39. Moreover, the
suction using perforated belt 124 can be carried out directly on the suction sur-
face 125 of belt 124, so that the top sides 14 of wafer 12 precisely adhere to the
surface which laterally conveys them away and onto which they are sucked.

The intensity of the suction action can generally be adjusted via the suction ap-
paratus on the one hand and via the size of the holes on the other. This can op-
tionally also take place via the height of the perforated plate 39 above the un-
derside of belts 24 in accordance with fig. 2.



sim l'ar novenment neans are juxtaposed or in parallel and have a nutual _
spaci ng, the novenent neans havi ng cl osed surfaces and in the region of the
spaci ng between them a perforated, preferably rigid, surface is provided
wi t h openi ngs on which a suction action is produced from above for sucking
and pressing the top side of the top wafer of the wafer stack against the
undersi de of the novenent neans. P 4827314 4. Method according to any of
the preceding clains, characterized ipmahat the water jet is ventilated and
contains air or gas bubbles, that preferably are produced by introducing
air or gagL%n a nozzle for the water jet 5. Method according to any of
the preceding clains, characterized in that the water jet has an angle to
t he horizontal between 20 and 70, preferably between 350 and 60. 6. Method

accor dingqt o apgtibd FBP sBpBF&EhE Jyafers Trom A A atet dtagie e wdfaF stdtsk |
‘stripping apparatus has ?]n u wgeal%adl rgﬁted brush which Br .feraagl I s at
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separating a |ecwstruetedrinwisivolivingharaaser avith augyetiormatifacengsiy whieh t he
ovenment Meansis applied the top wafer, vacuum or suction intensifying the
' | engagement of the wafer on the suction surface or on the
movement means, and for separating several superimposed
wafers the two following steps are performed on the movement
means: o
- a) water is jetted in intensified manner obliquely from below the
top wafer against the leading edge thereof, and
b) the movement means guide the wafers over a stripping
apparatus, which engages from below on the underside of the
moving wafer and presses the wafer against the movement
means or suction surface and also produces a braking action
thereon,
wherein subsequently the wafers are brought on to a conveyor
means for conveying away.

2. Method according to claim 1, characterized in that the movement
means have a movable belt, which in particular runs over a
considerable length, preferably up to a following conveyor means,
roughly parallel to the top side of the wafer stack.

3. Method according to claim 1 or 2, characterized in that at least two
similar movement means are juxtaposed or in parallel and have a
mutual spacing, the movement means having closed surfaces and
in the region of the spacing between them a perforated, preferably
rigid, surface is provided with openings on which a suction action
is produced from above for sucking and pressing the top side of
‘the top wafer of the wafer stack against the underside of the
movement means.



8. Method according to any of the preceding clainms, characterized in that
the conveyor neans is constructed for depositing wafers behind the
stripping apparatus for further separation fromstill superinposed wafers
as aresult of the rising speed of nunerous individual conveyor neans
sections successively positioned in the conveying direction, the conveyor
nmeans preferably being designed as a rgller conveyor or as a conveyor belt
9. thhodpﬁé%gﬁding to any of the preégding claims, characterized in that
the wafer stack is noved up and down with a kind of oscillating novenent,
in particular with a tinme interval of 5 seconds, preferably of about 3

seconds, and with a novenent hei of max. 10 mm preferably abo 5 mMm
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surface on the underside, water jet nozzles directed obljquely from bel ow
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between the water jet nozzles and a foll owi ng conveyor nmeans, said conveyor
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water jet has an angle to the horizontal between 20° and 70°, preferably
between 35° and 60°.

6. Method according to any of the preceding claims, characterized in that the
stripping apparatus has an upwardly directed brush which preferably is at

least as wide and/or as long as a wafer.

7. Method according to any of the claims 1 through 5, characterized in that
the stripping apparatus revolves or rotates, preferably in the form of a
roller or belt, and engages on the underside of a wafer engaging on the
movement means for braking and separating a lower wafer which adheres

to an upper wafer engaging on the movement means.

8. Method according to any of the preceding claims, characterized in that the
conveyor means is constructed for depositing wafers behind the stripping
apparatus for further separation from still superimposed wafers as a result
of the rising speed of numerous individual conveyor means sections suc-
cessively positioned in the conveying direction, the conveyor means pref-

erably being designed as a roller conveyor or as a conveyor belt.

g. Method according to any of the preceding claims, characterized in that the
wafer stack is moved up and down with a kind of oscillating movement, in
particular with a time interval of 5 seconds, preferably of about 3 seconds,

and with a movement height of max. 10 mm, preferably about 5 mm.



10.

15°

Apparatus for performing the method according to any of the
preceding claims, characterized by revolving movement means
with a suction surface on the underside, water jet nozzles directed
obliquely from below the top wafer against the leading edge
thereof and a stripping apparatus between the water jet nozzles
and a following conveyor means, said conveyor means being
constructed for the application and conveying away of the wafer
removed from the wafer stack.



