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REDUCTI ON OF ATTRACTI ON FORCES BETWEEN SI LI CON WAFERS
The present invention conprises a nethod for reducing

W ba7mo48p@ct i on forces between wafers. The attPEDNDRWG6/000244

forces are caused by fluid cohesion, nmateri al

adhesi on, surface tensions, viscous shear, etc. This
attraction forces are reduced when the distance
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By introducing spacers between the wafers before the adhesive is removed, a certain
distance between the wafers will be maintained after the adhesive is removed. The
major part of the above mentioned attraction forces will hence be reduced, and the
wafers will be more easily separated from each other.

There are many possible ways to separate the wafers. The large majority of these
methods (whether manual or automatic) will benefit from the addition of spacers.

In an embodiment of the invention the spacers consist of multiple bodies dispersed
in a fluid. This fluid can be a liquid or gas, and in one embodiment of the invention,
it comprises a wafer washing solution. It is also possible to introduce the spacers
between wafers after washing, in this case the fluid need not be a wafer washing
solution. In an embodiment of the invention, the fluid comprises a water based
solution, and in a variant of this embodiment the fluid comprises 90% water. Other
embodiments comprise fluid in the form of glycol based solutions, oil based
solutions, etc.
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met hods (whet her manual or automatic) wll benefit
fromthe addition of spacers. In an enbodi nent of the

WO pooeno4sem t he spacers consist of nmultiple bodP@ENO2006/000244

dispersed in a fluid. This flud can be a liquid or

gas, and in one enbodi nent of The invention, it
conprises a wafer washing solution. It is also
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attraction forces between wafers. The wafer
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In one embodiment of the invention, the method comprises flushing the end wafer
in the stack free for spacers. In a variant of this embodiment, the method comprises
flushing only one surface of the end wafer, while in another embodiment it
comprises flushing both surfaces of the end wafer.

The invention will now be described by means of an embodiment shown in the
figures. This embodiment is only an example and is by no means limiting for the
scope of the present application.

Figure 1 shows a silicon block after sawing.
Figure 2 shows spacers introduced between wafers.
Figure 3 shows the wafers after removal of the adhesive.

Figure 1 shows the point of departure for the method according to the invention.
The block has been cut into slices 4 which are fastened to a glass sheet 3. Two
layers of adhesive are present at this stage, a first layer 2 situated between a
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The term "end wafer" in the present specification
relates to a wafer situated on one end of the stack,

wo pabepessgent | y of the stack's orientation (vereCTAD2@6/000244

hori zontal ). This wafer w || r‘%rmal ly be called

"upper"” or "lower" wafer, i ch coincides with the

waf er's actual position if the stack is vertical, but
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after renoval of the adhesive. Figure 1 shows the
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one anot her, and thus reduce superficial attractive

force& betvveen them In one enmbodi nent of the

aeel bodigsdirg asobpeuissi ti cl es dispersed in a
fluid, which fluid can be gas or liquid. In the case
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2 SERAHST BIOReS RAEO8 ' Aoy RO (i WeE 68 (hE lower
M@lfwaanhe stack (4°) is flushed on one or on both its upper (8) and lower (9)
surface. After this the upper (or lower) wafer is removed from the stack. This step
may be performed e.g. by pushing the wafer out of the stack by means of the
flushing fluid or an auxiliary fluid.

Once the upper (or the lower) wafer is removed from the stack, the process is
repeated for the next wafer in the stack.
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wafers together with the fluid. In an enbodi nent of
the invention, the bodies are substantially spherical

wordo/oessod anet er of between 1 and 180 mi cr omet BCENORGG/000244

wWith a density of between 0,5 g/cm 3 and 2g/cnB .
Possi ble materials for the bodies are plastic or
glass. Oher nmaterials are e.g. alginate, synthetic
polymers e.g. vinyl polyners, phenol mcroballs,
kgperse particles, silicon carbide particles. It
'S poSSible to operate with particles of approximtely
the sane size, and also with different sizes of
particles, which can be used sinultaneously or

3 Bl et afBERob ey B ap Siite - SOre g gu1 ot i
comptises the stept afc afiehsawioganddrtore dissplusiogioidhe adhasive,

mmﬁ@?ﬁ@é@lb@sﬁéawﬁm nvention the upper (or the
| oner) wafer in the stack (4') is flushed on one or on

both its upper é%% and lower (9) surface. After th
£2nMathpsbaccopting dnelajmylafcharacterizediny that theothaceris cgpalékof multiple

Pbdies Hispprsadin beghpgr f ormed e. g. by pushing the wafer
out of the stack by means of the flushing fluid or an

auxiljary fl the up er or the lower) wafer .
Bs Medhrst agor laaqte Al % charag 5&Q%thespafr@ﬁf@a@éwwanﬂaﬂy
tspleerivak tsewdfspherical oheutatlack. CLAIMS 1. Met hod for

reduci ng attraction forces bet ween wafers,

h rized int t.conpris he step. of , .after
Sn MR EirrorGns fo b ed AR T 5RT T AL g BRiEls 2 i or a gas.
i ntroducing spacers between wafers. 2. Method
3CRRtHbNGedopdifi 2 Blalm L RARAGtRIZed 86l tha tRdAbid 8 liquid with water

acers, consi st I Le bodies dispersed in a
FBB‘ie s egdua %&H%cco?%?ﬁéet o claim 2, characterized
in that the particles are substantially spherical,
seMetbphasdoedihg @6 clailud, aharaéterivet i chaa cloofldidneprisists of a wafer

%k%hﬁ%%mhﬁﬂﬁ{acterized in that the fluidis a liquid
or a gas.

7. Method according to claim 2, characterized in that the spacers have a size of
between 1 and 180 micrometers.

8. Method according to claim 2, characterized in that it comprises simultaneously
introducing spacers with different or similar size.

9. Method according to claim 2, characterized in that it comprises sequentially
introducing spacers with different or similar size.

10. Method according to claim 2, characterized in that the density of the bodies is in
the range of between 0,1 g/cm3 and 3g/cm’.

11. Method according to claim 10, characterized in that the density of the bodies is
in the range of between 0,5g/cm’ and 1,5g/cm’.

12. Wafer singulation method, characterized in that it comprises the following
steps: 1) reducing wafer attraction forces in a stack of wafers by means of a method
according to one of the preceding claims,

2) removing the end wafer from the stack,
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5. Method according to claim2, characterized in that
the fluid is aliquid with water contents equal to or

whegheessphan 90% 6. Met hod according to cl ai nP@[/NO2006/000244

characterized in that the qui§I consi sts of a wafer
cl eaning solution. 7. Method according to claim 2,
characterized in that the spacers have a size of

By tepeating siepsl 1 Bfbrithe nexewsfesin e shdkhod according to
claim 2, characterized in that it conprises
L mul] t aneousl y introducing spacers with different or
i?ﬁMeQ’rOdsffcf@Td\{@g MeHBd 2according to claim 2,
chamatetieed zeflushing Het enid wefemm ieesadkefjere fitri sphégrs before removing
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10. Method according to claim?2, characterized in that

the density of the bodies is in the range of between
041 Yaden Sngieti@ymet®d acrordipg Foelaieddr ding to clai m
tParaleaized irtthia? R onprisea flubhigg @@6 Sutficedl theenldosafes i s
in the range of between 0,5g/cn8 and I,5g/cm 3. 12.

Waf er singulation nethod, characterized in that it .
dénpraferesingylation prasapnercordips to ¢haipddy ehargeiggped in that it
abinpaists Hushing beth sunfaaesbdithle entl wafber s by neans of a
met hod according to one of the preceding clains, 2)

I vi ng. t he. end fer fromthe stack,3) repeati.ng,. .
1B apeenl Tt R A horncr e PRI i ik ChrgetegEh Bpthat it is
adamed forgintrodedtaimbetReen marlfas od it dt ¢omptisestsipacershe

end wafer in the stack free for spacers before

I ving the.en fer fromthe stack. 14. Wafer .
§?2§-§F%&gﬂ}c8ﬂrdﬁ%$ %bgﬁ% éér 8]i12Hr c.t{e%z-etcf i th?’rlé Compriscs a fluid and
Shageatinethe feun iof bodigs dispetsodpn saiddldiflushi ng one

surface of the end wafer. 15. Wafer singul ation

R ASORAA 1 o e AR R it
spherical, semi-spherical, flake shaped or tubular.

19. Agent according to claim 17, characterized in that the fluid is a liquid or a gas.

20. Agent according to claim 17, characterized in that the fluid is a liquid with
water contents equal to or higher than 90%.

21. Agent according to claim 17, characterized in that the fluid consists of a wafer
cleaning solution.

22. Agent according to claim 17, characterized in that the spacers have a particle
diameter of between 1 and 180 micrometers.

23. Agent according to claim 17, characterized in that it comprises simultaneously
introducing spacers with different diameters.

24. Agent according to claim 17, characterized in that it comprises spacers with
different diameters.

25. Agent according to claim 17, characterized in that the density of the spacers is
in the range of between 0,1 g/em® and 3g/em®.



16. Agent for reducing adherence forces between
waf ers, characterized in that it is adapted for
WO nioroased | on bet ween wafers and that it conprPGEN02006/000244
spacers. 17. Agent according to cl ai m 16,
characterized in that it conprises a fluid and spacers
in the formof bodies dispersed in said fluid. 18.
2glevitthad eocelidng tooclainail ) dharactériweddhahatzbe densityhaf thetspacers is

[ [ y IGal , sem -spheri cal
?ﬁ%ﬁg%¥%2%3§%§§&?g%gﬁ%#.mﬁgng%ggﬁt according to claim
17, characterized in that the fluidis aliquid or a
gas. 20. Agent according to claim 17, characterized in
that the fluid is a liquid with water contents equa
to or higher than 90% 21. Agent according to claim
17, characterized in that the fluid consists of a
waf er cl eaning solution. 22. Agent according to claim
17, characterized in that the spacers have a particle
di anmeter of between 1 and 180 micrometers. 23. Agent
according to claim 17, characterized in that it
conpri ses sinmultaneously introducing spacers with
different dianeters. 24. Agent according to claim17,
characterized in that it conprises spacers wth
different dianeters. 25. Agent according to claim17,
characterized in that the density of the spacers is in
the range of between 0,1 g/cnB and 3g/cnB. 26. Met hod
according to claim17, characterized in that the
density of the spacers is in the range of between
0, 5g/cnB8 and |, 5g/ cnB.



