1 REDUCTION OF ATTRACTION FORCES BETWEEN SILICON
WAFERS The present invention comprises a method for reducing the
attraction forces between wafers. The attraction forces are caused by
fluid cohesion, material adhesion, sufface tensions, viscous shear, etc.
This attraction forces are reduced when the distance between adjacent
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slurry containing abrasive particles. After the wafers have been sawed
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wafers cut out of a silicon block and bonded to a carrying structure by .
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attraction forces will hence be reduced, and the wafers will be more easily
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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.

These 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 mvention 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 1s 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, efc.
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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 | 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 laver 2 situated between a
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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
""iﬁ&&ﬁ‘f’%hﬂk’/‘m now be described by means of an embodiment sﬂ%%“’ﬁ’ lan
figures. This embodiment is only an example and is by no means I|m|t|ng
for the scope of the present application. Figure | shows a silicon block
afterawingchigurardshowssspree dnalraducasibeiaesvinatedshefiguarneriass

3.ghavis.theaiersaitar sgmeval of the adhesive. Figure | shows the point
of departure for the method according to the invention. The block has

been cut into sli ich f.ast ned ta a glass sheet 3. T ola
Uésalr hAFv%q age aF st%ayerg?%‘(teuaatepc? b tgwgelen a 8% oed
zbﬁwmﬁwﬁefﬁ/ é f@&f@f@aﬁ%eﬁﬂeﬁaw EHress
sk S anlrtirseidon forage st eiegatBy Beliean gradisnad s hdurention,
ingRdeat sticesridcRigdisp& shbins Hbud.beiork Huldesivetagey &rifquid. In the
remevad Spaceres, atevitiesdncesshrbetyeendba Wafeérdiodsrmthdsevafers
a@ﬁé& ff&%@ﬁ%m%&eq%ahyss@ﬂé% skperfigiah MHActy eniersgses between

qg S 1R dlment of the invention, spacers 6 are
partlclleS spereéde . which fluid can be gas or liquid. In the case

said fluid js gas, it will be necessary tq provide a f|UId for washjng,the
W8P BRETBHbIAF 4 HIFBERR éx? U R SOB U e it o

irfiartesopdaiEa 1 endabPsnigethetetian duiuridesnsaly embRSIRiBNt of

tHy Sre/emtiomd Re/ bodidpasth utbretaritizdifos phe Hodlawithep digimetaglafs. Other
betweanld and, g S dgnicrameidistansbivities densiiyafjeeiness Pibg/m3
aﬁﬁc%@ﬂéﬂbg ekl aiehalsdorine fodias areLtagts. of BlasssIBIES operate

m grials.are g @Lﬂ%@y syOthetic polymers e 0y Nyt BONMEESes of

Ssﬁem(;%g%gﬁ'cﬁh onedisRersR RS, SIiGRn Sathide paricies. I is

Non-spherical bodies can also be used.

Figure 3 shows a stack of wafers with spacers provided in the interstices between
wafers. In a singulation process according to the invention the upper (or the lower)
wafer in the 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
fiushing 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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with particles of approximately the same size, and also with different sizes
of particles, which can be used simultaneously or sequentially. 20
Non-spherical bodies can also be used. Figure 3 shows a stack of wafers
with spacers provided in the interstices between wafers. In a singulation
process according to the invention the upper (or the lower) wafer in the
stack (4" is flushed on one or on both its upper (8) and lower (9) 25
surface. After this the upper (or lower) wafer is removed from the stack.
Thig staps 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 30 repeated for the
next wafer in the stack. 4 CLAIMS 1. Method for reducing attraction
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that the spacers consist of multiple bodies dispersed in a fluid. 10 3.

Method according.to claim.2, characterized in that the particles are. .
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according to claim 2, characterized in that the fluid is a liquid with water
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chptaetesizeenin-thatifal fhitichbahsists of a wafer 20 cleaning solution.

4. Method according to claim 2, characterized in that the fluid is a liquid or a gas.

5. Method according to claim 2, characterized in that the fluid is a liquid with water
contents equal to or higher than 90%.

6. Method according to claim 4, characterized in that the fluid consists of a wafer
cleaning solution.

7. Method according to claim 2, characterized in that the spacers have a size of
between | 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,ig/em’ and 3g/em’.

11. Method according to claim 19, characterized in that the density of the bodies 15
in the range of between G,5g/cm3 and 1,5g/cm’.

12. Wafer singulation method, characterized in that it comprises the foliowing
steps: 1) reducing wafer attraction forces in a stack of wafers by means of a method
according to one of the preceding claims,
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7. Method according to claim 2, characterized in that the spacers have a

' size of between | and 180 micrometers. 25 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 intg)ducing spacers with different or
similar size. 30 10. Metpo%{acc&;ging o claim 2, characterized in that the
TSRS ANSHIE R TR %K between 0,1g/cm3 and 3g/cm 3.
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bodies is 35 in the range of between 0,5g/cm 3 and 1,5g/cm 3. 12. Wafer
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LHaduchsewaen Hiagtian caaniBramiaskabvaies Idspatarefde removing
"Qﬁé*‘é@,ﬁ @g&grg@g {geog}gcgf the preceding claims, L 5 2) removing the
e
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