P 48273 1 DESCRI PTI ON METHOD OF, AND APPARATUS FOR, SEPARATI NG WAFERS FROM
A WA- FER STACK FI ELD OF APPLI CATI ON AND PRI OR ART [001 ] The invention
relates to a nethod for separating wafers froma wafer stack, in the form
that they exist following the sawing of a wafer block and the release from
a beamp gg4k3 of glass, as well as an apparatus suitable for perform ing
this nethod. [002] Following the sawing of a silicon wafer block, it is
necessary for separat- ing into individual wafers to separate themfromthe
resul t iDESSRIPKION t he other wafers, so that they are present in single
form and subsequently be further processed. Normally after the stack of
waf ers has been rel eased froma beam to which the wafers or wafer bl ock

vere figetHOD OF, ANIS APPARATUSHF QR SERARAINNG WWAFERS (FROM A WAlual
wafers are stacked on top of one another. Then the very thin and therefore
very sEmREGMRCIafers are individually removed by hand and placed on a
conveyor neans for further conveying to a subsequent further proc- essing
station. [003] To carry out such work by hand is very tine and

cost - i FEhB OF. APPLACAT IONIAND PRICARE di sadvantage that it is scarcely
possible to sufficiently carefully handle the very sensitive and even
thinner wafers and as a result there is a con- siderable risk of wafer

damage [oPROBHEMNARRSRIFEIEEDtd BOARITIE for sdpaarint wakers fixomtd waférs to
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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. |t also
suffers from the disadvantage that it is scarcely possible to sufficiently carefully
handle the very sensitive and even thinner wafers and as a result 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



froma wafer stack. [005] This problemis solved by a nethod having the
features of claiml1 and an apparatus for performng this nmethod having the
features of claim 10. Advanta-. geous and preferred devel opnents of the
invention formthe subject matter of the further clains and are expl ai ned
I n grelat4%§7get ail hereinafter. Sonme obh the features of the apparatus are
not explainéd separately and instead only in con- junction with the nethod
so as to avoi d unnecessary repetition. Further, the wording of the

priori psiorgmldrehin partionldroR GOV @orkpld addf vérgcarefDesgparation bf the@tfeby t he
sane aé)gl lcant_is mske into part of the content of the present de-

scri ptirem Bwaepsiagk reference. By explicit reference, the wording of the
claims is made into part of the content of the description. [006]
According to the invention, novenent or noving neans act from above on the

waf er X053 kThis piebiem isselved by aamethed havinrg the feafuses 9§ clainy beRdeaRr re-
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despite the adhesive action it can be released fromthe wafer stack and
conveyjeactan With themeibpdenasite viold BRee§RESaRLEREEPNadrigdheh tee to the
wat er . r LAci A4l ri4 cul arly
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step ahatR!ifto parenpedcitenebf @tk deatngtiothe | eading edge of the top
waf er in oblique manner from bel ow. For this purpose advantageously corre-
[008] According to the invention, movement or moving means act from above
on the wafer stack or on the top wafer and are constructed so as to rotate or re-
volve and have a suction surface which 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 suction. 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 from 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 hydrogen 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, at least one of the two sub-
sequently described steps a) or b) is performed and advantageously both of
these. In step a) water is pumped or jetted against the leading edge of the top
wafer in obliqgue manner from below. For this purpose advantageously corre-
spondingly 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



spondi ngly constructed water nozzles are provided and there is at |east
one, but wth particular advantage two or nore. As a result of their
action, the water jet P 48273 3 which can even be produced inmersed in

wat er where it can have an effect, the |eading edges of several nutually
adheri pggwabers are separated and cangbe spread fanwi se. [007] In step b)
t he vvafers are gui ded by the novenent neans over a stripping apparatus,
which is constructed in such a way that it is engaged from bel ow on the
under sWd&:mq‘:am lerendye pgadmfmi irmedrhed siewatelr wivarppecamdiawesan €ffest, ghei ppi ng
appar us resses the waf r rs.onto the novene ans _or ,suction
surf ac pdoes Rl seypTa| 'Eé'?'ﬂﬁ]w?ﬁ‘gh?%'ﬁg Yafers pe ﬁﬁ%&atﬁ@?@@ Fathid%he wat er
st ack gppedd@nmyenent neans, it exerts a braking action on the underside
of sai wa- fer. Said stri ppi ng apparatus consequently also serves to
further separate sev- eral wafers noved away at once fromthe wafer stack.
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longer adequate to hold the same or detach it from the movement means. Thus,

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 parallel 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-



structed in such a way that they have a novable revolving belt. It advanta-
geously runs over a greater length and with particular advantage to a

foll owi ng conveyor neans, roughly parallel to the top side of the wafer
stack. The afore- nentioned suction surface is then | ocated on the novabl e
bel t op 8927f ormed by the latter, so yhat when the top wafer approaches the
m)verrent neans the lat P 48273 4 ter engage with the suction surface in as
| ar ge- area nmanner as possible on the top side of the top wafer. In an

al t er nedri eregatpy elithpirersuaiiont sirface énas darge-are maemerrsapessible dadkea

wheel -1i ke con ruction_or .is provided th at one ee|l _or roll.
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order to formthe aforenmentioned suction surfaces, in the vici nity of the

i ndi cated spacing a perforated surface is formed between them which is in
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surfaces, particularly in order to form the aforementioned suction surfaces, in the

vicinity of the indicated spacing a perforated surface is formed between them

which is in particular rigid and has openings or holes. On said perforated sur-

face or at the openings a suction action is produced from above, e.g. as a sim-

ple suction effect with a corresponding vacuum. As a result, the top side of the

top wafer is drawn upwards from the wafer stack and pressed against the un-

derside of the movement means or against the suction surface formed by the

latter, so as to permit satisfactory moving on. To this end, the perforated sur-

face is advantageously positioned somewhat above the suction surfaces, be-

cause said perforated surface is advantageously rigid or is constructed in planar

manner as a plate. Alternatively the movement means could have openings,

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. It

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.



face i s advantageously positioned sonmewhat above the suction surfaces, be-
cause said perforated surface is advantageously rigid or is constructed in
pl anar rmanner as a plate. Alternatively the novenent neans coul d have
openings, e.g. in the formof a perforated belt and then from above a
vacuunpiggopsoduced by suction actiongin order to have a suction effect on
the top side of the wafer. It is generally possible to i merse the wafer
stack during separation or gripping wth the novenent nmeans in water, so
t hat t [fd Wafreaducher devealopeenisif thesepentiontied waten gt Tarcbe men}ilatﬁd or
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t o t heprawmsea wafer against the suction surface.

[012] It is considered advantageous if the water jet has an angle to the horizon-
tal between 20 and 70°. With particular advantage this angle is between 35 and
60°.

[014] One possibility for constructing a stripping apparatus is to have an up-
wardly directed brush under the conveying path of the wafer fitted to the move-
ment means following the wafer stack. The brushes must be made from a suffi-
ciently soft material, so that they do not damage or scratch the sensitive wafers.
However, they must also be able to exert a certain braking action if one or more
wafers are led past the movement means thereon. In particular, if in combina-
tion with the above-described step a) of jetting with water, the movement means
grip several wafers or suspension occurs on the top, gripped wafer as a resuit 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. It can engage on



ment neans follow ng the wafer stack. The brushes nust be made from a
suffi- ciently soft material, so that they do not danage or scratch the
sensitive wafers. However, they nust also be able to exert a certain
braking action if one or nore wafers are | ed past the novenent neans

t hereop.ggbRaparticular, if in conbinag tion with the above-described step
a) of jetting with water, the novenent neans grip several wafers or
suspensi on occurs on the top, gripped wafer as a result of the water jet,
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apparatus can be constructed in revolving or rotary manner, e.g. once
again as aroll or belt. It can engage on P 48273 6 the underside of one or
nor e VX181 sSASHEWEYRE MrARSH PNRAMAYIG RBLhe WaAters 4% 2dyaRtagqousy €AB- bot t om

war er Qﬁu&ea%éwﬁﬁépeamoﬁ rﬂ%&g{ggggﬁg«gé Have bAESlstrd BOfkdTEans

for conveying on the wafers is con- structed as a roller
conveyAdvariagacersly far deposiling andveorbaiying ost thepeatarst behinidkige strip-

Advant ageousl y for . depositing and con I n | th

T o PSP e BORL LR R o SR e Bl Sletea RERUPR e i
such ayayapat Ndleriés &efurtser sefaratdefill 3¢ pastiearty isupeaimpesesd wadets., y
superi nposed wafers, For this purpose it can have several sections

. , pose,
ar r ange@r Hie paERPSR Iycamhaye seyRIaha8AtRGSATRILE SUSABSHIMNEVHN RELAN case
have Ty i ; L inAftat he
upst r LSIBERAreTRERAGn g9 6 aRd ce RaRPatisifg Db As HREuHdIng oL,
t hr ee stepfajuer bhéeesrashiltodf theaupstreampuataryebiabazieand theoskEippinderee-i s

di spl aced in such wa ha he .t %\@} rQj gat | i I |l g edge

wel | a'f V%at%@q%oﬁfé?'%é?%ﬁ &i {Otﬁ?s\'vé)fi%lr t hjé?&%r L?Z@ Fﬁayﬁwtﬁgqekﬁlga@ﬂ&égase

foll mé@ﬂilﬂhe@@@!d%{tﬁéc%&&ﬂéuelefat\ivg};!].ctl?hf theaiop wetéi projectsfwith is leddingt he
recedin t ' ' it i Ry

gway fé%qeg w@secl %8&@ ?%fcgtyélp vev% er, Iit isefirrgtrllf Sri;e))éle%tbsy tr':et ir‘nI gaglg %éagé(%gﬁlcla\}v%]gdr ann

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 least 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 pressed 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



either conpletely or at |least by a certain anmount. Through the provision of
sev- eral such sections, which in each case have faster speeds, ultinmately
there is an even nore reliable separation of several wafers. It is

advant ageous for this pur- pose, if the surface or top side of the conveyor
nmeans pgeeastructed in highly adhesiyve manner in conjunction with the
undersi des of the wafers. [017] A further inprovenent to the renoval of

i ndi vidual wafers fromthe wafer stack can be brought about in that the
waf er mipidly due toafcontinuousvad-tion. ahldis ewitson the tdteaal mevemearttiafgon-

novenent., This can take place with a recurrence rjid of ,a f.ew.seconds,
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again e novement means or the suc n sur whi ch t oes not have
t o noverddowowhd dise nTineial relppsegpfdheadfessve acti on shoul d take place very P
48273 7 rapidly due to a continuous suction. This results in the |ateral
novenment of con- veying away and a novi ng down of the wafer stack, so that

the prR&hiThe onstrueabl JFitH8 ihvaitivegpparaiefor pesosmiig fise debyribee or at
the nost a fewwafers or only a few further wafers hanghdown fromthe top,
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waf er s. e construction o I'nventi’'ve apparatus for performng
t he dedesdripgibn redatios ta tre deaymgsareg@rdingnthehspeditio comstrustion e@assiliti+ on
with the in each case individual functional units for steps a) and b).
Referei® is nade to the descri ption relative to the draw ngs 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



[019] These and further features can be gathered fromthe clains,
description and drawi ngs, and the individual features, both singly and in
the form of sub- conbinations, can be inplenented in an enbodi ment of the
invention and in other fields and can represent advantageous,

indepenggyéy protectabl e con- structigons for which protection is clainmed
here. The subdivision of the applica- tion into individual sections and the
subheadings in no way restrict the general validity of the statenents nade
t her euRide13.a BRIi&Rt DEBERIMOMethe @FmEERsRALY. MOFithC28]ngiebodi nent s of the

I nvention | | ustrate he attached diagrammatic draw ngs and
descri bed ﬂ?éf:lb?‘éﬁnlg ?‘18?5%5%%‘%?” 36 dr awi ngs show Fig. 1 a side view of a

di agrammati c functi onal const ruction of an inventive apparatus to explain

the inventive nethod; ng _EHan view of the novement neans in the form
of t woDEJAMLERDERCRIPHON QFEREEMBQDIMENES bet ween them and P 48273

8 Fig. 3 a variant of the novenent neans of fig. 2 wth a single belt
having a perforated surface. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS [ 021]
Fi g. 1o21pvisigan sippas anuappidrades dridacapriding teetheninvention enatdinonigdivid: vi d-

I f d st 16 -
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stacked * on wafer stack which is | ocated on or R/élﬁ %am ne 17, which
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sorrewhatt &évexvngggnseg % lff)ng \Aa%tp%rra ”4% 2\9?1[0]; 45 turn placed in a water tank

20 filled with water 21. It is clear that the top side 14 of the top wafer 12 of wafer

stack 16 is roughly level or somewhat below the edges of water tank 20. Thus,

water tank 20 can have a certain overflow ensuring that 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 normal

mains water 21 in water fank 20, the latter can also contain DI water or cleaning

solution.

[022] The broken line arrow alongside lifting apparatus 18 makes it clear that
the latter moves up and down with the indicated movement e.g. in an interval or

with a movement duration of a few seconds and a movement height of max. 10

mm.

[023] Above the wafer stack 16 are provided movement means 23, which have
a clockwise revolving belt 24 or two juxtaposed belts. Reference should be
made to fig. 2 for further details. One surface 25 of belt 24 forms the aforemen-
tioned suction surface 25. By means of a suction apparatus 27 a vacuum is ap-
plied in such a way that the top side 14 of the top wafer 12 of wafer stack 16 is
pressed against belt 24 or its suction surface 25 and is then grasped by the lat-

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



water tank 20 can have a certain overflow ensuring that e.g. follow ng
refilling wth 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 normal mains water 21 in water tank 20, the

| atter pcggp7al so contain DI water or clganing solution. [022] The broken
line arrow al ongside |ifting apparatus 18 nakes it clear that the latter
noves up and down with the indicated novenent e.g. in an interval or wth
a novenent duration of a few seconds and a novenent hei ght of max 10 mm
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16. P xeafitated p@aqa@ahbym@tt showtrh'eemfdatanglcrrraﬁaﬂeg\meensa%tﬂn féheés shown
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af or e- wafers 12 over an aforementioned stripping apparatus for separatlon purposes
and which is constructed 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.



menti oned separation neans, the novenment neans 23 |l ead the single or few
wafers 12 over an aforenentioned stripping apparatus for separation
purposes and which is constructed as a brush 32. It advantageously extends
over 'the en- tire width of a wafer 12 or the wafer stack 16 and has

upwar dpysghizsect ed bristles, which capgoptionally also be directed sonewhat
agai nst the conveying direction of wafers 12. Due to the fact that the
underside 15 of a wafer 12, which together wth the other wafers 12 has
been r §28jsHds adsaclemulthatthecioveonentmeantal3 exterskbegomyg brieh @gvenent
means
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as a cer- tai nasgam ng both fromthe novenment neans 23 and the
brush B first conveyeabelti3mtthatremaising wafersiatg Billdeceerated hnthe heush hat
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t he wainad id placHibmdigddalgonl thetfirss gohiveyor belt3&ce 25 reaches or engages on
the first conveyor belt 35. Said first conveyor
[027] The second conveyor belts 37 directly following the con\)eyor 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 ym 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



belt 35 runs with a nuch hi gher speed than the novenent neans 23, e.g. a
doubl e speed. Thus, whereas the | eading edge 13 of top wafer 12 is gripped
by the first conveyor belt 35, the remaining wafers are still decel erated
by the brush 32. Thus, also as a result of this the top wafer 12 is drawn
of f aspy 'ggl e wafer and is placed ypdividually on the first conveyor

bel t SE. %8 7] The second conveyor belts 37 directly follow ng the conveyor
belt 35 once again runs at a nuch higher speed, e.g. at least twi ce the
speed. widthaama sud driven hheheetea6didrfeR6hc el hdhoutdides or iserimgel aftbesane as
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they rest on the conveyor neans, can be conpensated by known nechani sns.
[029] The wafers 12 typically have a thickness of somewhat above 200 pm and
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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.



Above the perforated plate 39 there are three suction apparatus 27, e.g. in
the formof tubes. They have a vacuumli ke suction action and draw water
21 from the water tank 20. Sinultaneously through the holes 40 they exert
a suction ac- tion on the top side 14 of the top wafer 12 of wafer stack
16. Aspyghegult, there is an upward {wvenment and reneins applied follow ng
t he engagenent on the suction surfaces 25 of the belts 24a and 24b, whil st
it is still being drawn up- wards by the suction action. As the wafer 12
shoul djoset] Angaigemt dif tiee nhgvemenhenegres isostatwed iplfigt 8 Bith anovémsnéad onl y
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oo mepng BanannaR SUlebaibied mvant 1AEHEs ol BBt 028 Ty avey
fr O_mt _thﬁldheﬁi«%f thed l§<t§!|t<s ibfig Vef GHO\&QV%IS, dseﬂti@reiﬂn@n@m is ggzénaém@ Hzeitweﬁhcth_m i nI a
position such as it occupies on wafer stac .,Sé ] Igi?déhggﬁ'itfgj‘ cl ear

that ilelts andveonsegeendly no pruorcARIalmARARS ysed @S ip

suctiofn . e AC kL] i | abl e
engt el e R e T e D B e e g
di r ect 89in figh2s Aledoesthe iqrossbélt 4 2do whichioe itshautsadeddrens e sy CHP@S-

ked jnst, th ti f. 25 ' . ]
Fur t nelPCto 2T JBRER ETB RoVRER! HASAT Pty 1RGNS SOSr St WA, .
be propdsprét e ehdihsnctite uctonrarpadvangigedishewsibvespecpto frisiadizdct pl at es
39 between them As stated, wheels could be used in c% of iglts 24.
Howev eponsieuatipnal ar@amrpeab!taewshﬁuuf extehd eyer Wea\eff;’fs ARehicd L dy
stati cybediCro EhBaniﬂrbr‘bQ@HQ%ﬂo erfr{]?é"@%ﬁra% dderPARLr{alP Frd@ bEthS 1edth16. a

1
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consequay/fitoridheeeloniigibap of beitaz4be used as in fig. 2, the 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.



Is itself perforated and has holes 140, e.g. simlar to those of the
perforated plate 39 in fig. 2. Above the lower belt 124, which on its
outside forns the suction sur- face 125, there are several suction
apparatus 127 with a given distribution. Wth respect to their suction
actionpaiggradvant ageously with respecfgto their direct constructiona
arrangenent, they should extend over the width of belt 124 or a wafer 12
shown in broken Iine form as well as over a certain area of the length of
belt 1CHAIME:reas the suction apparatus 27 having a tubular shape in fig. 2
can be continued directly upwards, in fig. 3 it nust be displaced to the
side, vir- tually fromthe revolving | oop of belt 124. [035] The

ar r angenentpmattsd fimgegarating wafehe from e wdteanitagk, thiealvafdr stackbetng si npl e
in construction than in the case of perforated plate 39. Mr eove_rpﬁh?e
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above vi a enent nmeans acting from above, aracterized in that the
nmovenent neanvemantcoedns.ucted in revol ving manner with a suction surface
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and for separaghingt sty =ding Wiiye thereof,
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 spac- '
ing, 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 suck-
ing and pressing the top side of the top wafer of the wafer stack against

the underside of the movement means.



posed wafers at |east one of the two following steps is perforned on the
novenent neans: a) water is jetted in intensified manner obliquely from
bel ow the top wafer against the | eading edge thereof, b) the novenent
nmeans guide the wafers over a stripping apparatus, which engages from
bel ow @ygse; underside of the noving yafer and presses the wafer against

t he nnvenent means or suction surface and also produces a braking action

t her eon, wherein subsequently the wafers are brought on to a conveyor neans
for conveying away. 2. Method according to claim1l, characterized in that

t he novenen novab bel t I r
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1 or 2, characterized in that at |east two Si l?a][ enent _neans are
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havi ng cl osed surfaces and in the region of the spacing between them a
perforated, preferably rigid, surface is I‘OVI ded with openings on which a
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cl ai ms, chapagiesnh3sd and 60at the water jet is ventilated and cont al ns air
or gas bubbles, that preferably are produced by introducing air or gas
into a nozzle for the water jet. 5. Method according to any of the

precedigng ChfdtABd FRBr@iRbab! ARFof the Blaécetd’&eg chBAY, chefadtafizen ianBaetheo the
hori zontal between 200 aid 70 pr ef er abl
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 strippjng
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 beit.

9. 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.



between 35 and 60. 6. Method according to any of the preceding clains,
characterized in that the stripping apparatus has an upwardly directed
brush which preferably is at |east as wide and/or as long as a wafer. 7.
Met hod according to any of the clains 1 through 5, characterized in that
the stpiygpyeg apparatus revolves or rpgates, preferably in the formof a
roller or belt, and engages on the underside of a wafer engagi ng on the
novenent neans for braking and separating a | ower wafer which adheres to
an uppto. mm@pamiga@mgemrmm theveethed mesnsding. toMmhotithecesagiding t o any
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further segatatdrothd uadesdidé| watdrget npesled avai/er a steppingeapbaratoé bishe
rising speed of nunerous i ndi vi dual conveyor neans sections s%f cessively
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according to’any o ecedl ng c ai s, characterized in that the wafer
stack is rrdhedlvaﬁ@ra\'ﬁmmmfrmm theawaferdstatkosci | | at i ng novenent, in
particular with a tinme interval of 5 seconds, preferably of about 3
seconds, and with a novenent height of max. 10 mm preferably about 5 nm
P 48273 15 10. Apparatus for perform ng the nethod according to any of the
preceding clains, characterized by revolving novenent neans wth a suction
be- tween the water jet nozzI es and a follow ng conveyor neans, said con-
veyor neans being constructed for the application and conveyi ng away of

t he wafer renoved fromthe wafer stack.



