Met hod and Device for Sawi ng a Workpi ece The invention relates to a device
and to a nethod for sawng a workpiece. 5 In order to saw a workpi ece by
slicing a nultiplicity of wafers fromthis workpiece, wire saws are for
exanpl e used. Wre saws are suitable in particular for slicing a
multiplicity 10 of sem conductor wafers, solar wafers and other crystal
wafers froma crystal piece in one working step. The functional principle
of such a wire saw is described in US- 5,771,876. 15 Wre saws have a wire
gang, which is forned by a sawing wire which is wound around two or nore
wire feed or guide rolH¥ethodllaads Bevige Wior Smwinbeacoxkmikosi th a cutting

| ayer. 20 When using wire saws having a sawing wire without firmy bound
cutting abrasive, cutting abrasive in the formof a suspension (slurry) is
suppl i ed dufiengrvieatsphcieigpasodess. 4e8ifrrandg tohe metedgiqr ceedsg &he
wor kpi ece f@astignedeon a table passes through the wire gang, in which the
sawing wire is arranged in the formof wire sections lying parallel to one
anot her .> The passage through the wire gang i s brought about by neans of a

relative nomergyderbebWesp 4 R ikdhlkeeand sheciMg @ 3010890; 4 fidugedabyrgeans
of a forward feed device, which feeds the workpiece_agai nst the wire gang
(table for QAR f a)waka%ﬁge, wire saws are for example used.

1] (3
Wire saws are suitable in particular for slicing a multiplicity
10 of semiconductor wafers, solar wafers and other crystal wafers

from a crystal piece in one working step.

The functional principle of such a wire saw is described in US-
5,771,876.

15
Wire saws have a wire gang, which is formed by a sawing wire

which is wound around two or more wire feed or guide rolls.

The sawing wire may be covered with a cutting layer.

20
When using wire saws having a sawing wire without firmly bound
cutting abrasive, cutting abrasive in the form of a suspension

{slurry) is supplied during the slicing process.

25 During the slicing'process, the workpiece fastened on a table
passes through the wire gang, in which the sawing wire is
arranged in the form of wire sections lying parallel to one
another. The passage through the wire gang is brought about by
means of a relative movement between the table and the wire

30 gang, induced by means of a forward feed device, which feeds
the workpiece against the wire gang (table forward feed) or the

wire gang against the workpiece.

Conventionally, the workpiece is connected to a gawing strip,

35 into which the sawing wire cuts after having sliced through the



W re gang agai nst the workpi ece. Conventionally, the workpiece is conne
to a sawng strip, 35 into which the sawng wire cuts after having sl

through the 2 workpiece. The sawing strip nay for exanple be a graphit
strip, which is adhesively bonded or cenmented onto the circunferential

surface 5

of the workpiece. Lastly, the jwrkpiece with the saw ng stri

cenented onto the table. After the slicing, the sliced wafers renmain fi
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It has been found that in the case of wire sawi ng, saw ng

grooves (sawi ng tracks) occur on the sliced wafers in the 15 region of

wire exit.
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After the slicigg, the sliced wafers remain fixed on the sawing
strip like the teeth of a comb and thus can be taken out of the
wire saw. Subsequently, the remaining sawing strip is removed

from the wafers.

It has been found that in the case of wire gawing, sawing
grooves (sawing tracks) occur on the sliced wafers in the

region of the wire exit.

Since no method making it possible to avoid these sawing
grooves is known in the prior art, it was an object of the

inventors to provide such a method.

The object of the invention is achieved by a method for sawing
a workpiece, in which the workpiece is fed through a wire gang
formed by a sawing wire, characterized in that kerfs of the

workpiece are filled with sawing suspension during the sawing

process.

The workpiece is preferably immersed into a reservoir which is
filled with the sawing suspension, so that the kerfs of the

workpiece become filled with sawing suspension.

The sawing suspension preferably contains an abrasive and a

carrier liquid.

The invention alsc relates to a device that is suitable for

gsawing a workpiece, which comprises a wire gang formed by a

ar e



filled wth the saw ng suspension, so that the kerfs of the workpiece
becone filled with sawi ng suspension. 30 The sawi ng suspensi on preferably
contains an abrasive and a carrier liquid. The invention also relates to a
device that is suitable for 35 sawing a workpi ece, which conprises a wire
gang forned by a 3 sawing wire, a forvvar3d feed instrunment hol ding the

wor kpi ece to be sawed and feeding the workpiece in the direction of the
Wre gang, as well as a reservoir filled with a savvi ng suspension t he

reservoir i.n Arran ed fill d uch t hat st t rt of the
sawing wire \/‘a‘r"‘g i’%righ e?\%’ BrEnt S8 r i rtuﬁ1 nt bn%rqé ?rﬁ tece to
respecti vel yd mawedednd nﬁeﬂedﬂw sael wgrkp;uﬁ;:;:eerim Oheoﬂlréretzrceserfvohe.wﬂ'm

i nventors haxg i sgoyer 4,4 At aLLer; saNASYUIPRNS! ofl, 15 AR 3RBLL£D onto
t he saw ng accor |ng o the prior art, emxing o 1 Re 55w ng
suspensi on ttileesepkavely ey sawpnged kerd LiThed derhxtimf oft thestaviag

suspensi an. ighulenbended 40,1paR-Ehaks the Saul adsayspeRsl ALy separated into

the constituents abrasive exanpl e silicon”car and 15 the
carrier |iqEd¥iPEoPreseshlie giopesrrivahe inmesaedr snpavihe Lﬁar»ﬁ@grmr e

est abl i shed gigfentNén 0P aeed-cseaPb g, grooves are attributable to this
dem xi ng of the sawing suspension in the sawing kerf. 20

o v
The inventors have discovered that after sawing suspension is

i0 applied onto the sawing wire according to the prior art,
demixing of the sawing suspension takes place in the sawing
kerf. This demixing of the sawing suspension is intended to
mean that the sawing suspension is separated into the
constituents abrasive (for example silicon carbide, S8iC) and

15 the carrier liquid (for example glycol).

The inventors have furthermore established that the observed
sawing grooves are attributable to this demixing of the sawing
suspensicn in the sawing kertf.

20
The demixing of the sawing suspension can be avoided by the

method according to the invention.

This is achieved according to the invention, when using a

25 device according to the invention, in that the sawing kerfs are
filled with sawing suspension during the slicing process,
preferably by the workpiece to be sawed being immersed into the
reservolir filled with a sawing suspension, the reservoir being
filled from below.

30
The sawing suspension is in this case preferably supplied via
one or more nozzles fitted on the bottom of the reservoir. This

prevents sedimentation of the abrasive.

35 The end sides of the reservoir, which lie parallel to the wire



The dem xi ng of the sawi ng suspension can be avoi ded by the nethod
according to the invention. This is achieved according to the invention,
when using a 25 device according to the invention, in that the sawi ng kerfs
are filled with saw ng suspension during the slicing process, preferably
by the workpiece to be sawed being imrersed into the reservoir filled with
a sawi ng suspension, the reservoir being filled frombelow. 30 The saw ng
suspension is in this case preferably supplied via one or nore nozzles

fitted on the_bottomof t.he reservoir. s revents sedinmentati on of the
abr asi ve. 38 “TR&"EngH e ot afﬁep‘?eeéeeﬁ%giyr ,cc’&/ﬁ?%r?cfesopghgfe‘lé ®Yo the wire
4 runni ng drecectdercewrs [whef epaét yedywsf ofutbd sbd¢ Matceishey thpeotrude
beyond the ypper. sdgesyaf, tep]%u§éget4aatc%%e°f 2l g E¥grdnsloh £ hig &Wf%rfes.
that the sawng suspension OWs" out” of t Re" T eser Vai T para et the wire
runni ng dir ébei veserveir teeadlelow |theewigk rhensagidigestspensi on. filomni ng
out extend papgliel.otoet i l%ygzgg ILLeet ] T 0
reservoir,ang th% H%%z e(s% %%agﬁ% 0 toﬁggﬁ ﬁéhgfﬁ%égﬁV%??ggﬁeﬁ%%n:¥3Ured
so that a m&Ri fael yiteamuading| iwedipiasf- t he sawi ng suspension is formed in
the trough. This is preferably achieved by various perforated plates, which

produce a uniform pressure distribution in the sawi ng suspension at the
bott om of t FBer 8Bapg i the reservoir and the nozzle(s) on the bottom of "

the reservoir are configured so that a maximally laminar flow
10 of the sawing suspension is formed in the trough. This is

preferably achieved by various perforated plates, which produce

a uniform pressure digtribution in the sawing suspension at the

bottom of the reservoir.

15 Owing to the fact that the entire sawing kerf is filled with
sawing suspension, demixing of the sawing suspension is
prevented. This is based on the fact that the concentration
gradient of the liquid of the sawing suspension between the
sawing kerf and the surroundings is smaller. The carrier liguid

20 remains in the sawing kerf and is transported with the wire.

Owing to this, no depletion of abrasive takes place at the wire
exit. The sawing grooves (sawing tracks) formed in the prior

art are therefore avoided.

25
Another advantage of the invention isg that uniform thermal
regulation of the entire workpiece can be ensured throughout
the method. Negative temperature effects can therefore likewise
be avoided.

30

Compared with the prior art, a sawing suspension or slurxry

circuit can furthermore be obviated.

DE 19841492 Al discloges a wire saw using a sawing suspension

35 with firmly bound abrasive (without supplying a sawing



15 Omng to the fact that the entire sawing kerf is filled wwth saw ng
suspensi on, dem xi ng of the sawi ng suspension is prevented. This is based
on the fact that the concentration gradient of the liquid of the saw ng
suspensi on between the sawi ng kerf and the surroundings is smaller. The
carrier liquid 20 remains in the sawing kerf and is transported with the
wre. OmMng to this, no depletion of abrasive takes place at the wire
exit. The sawing grooves (saw ng tracks) formed in the prior art are

therefore augedets: S MRINBLoAHNANAALRG HEE EOVAN WK 3 LDBTad form

thermal regulation of the entire workpliece can be ensured throughout t he
met hod. NegaPFvexe@piferdtere eRfecilsicairhehspdf by cinmaranids durbed aig ded. 30

Conpared W Tst&H% Pob O maal Eoo@-lﬁ%%ﬁ"'g:l‘@%%@? 00 QlerdPY ¥iteRhBEGULd AN
furthernore be obviated. DE 19841492 Al discloses a wire saw_using a saw ng

suspensi on 285iGVeR- (TadpvBeandesbriRad sheRpthott SspiiptRgdadsemi ng 5
suspensi en) acafever&Yidiseck ¢eny adimferdnt! @d vhih € a9l aRbsenfor exanple
water, into ,which the rod is imersed during the saw ng. Optimal cooling of
the kerfs i $"VRBFE®- i ntended to be achieved. The device described therein
is thus intended to 5 achieve an object very different to that of the
present In%ggtigventlon will be illustrated below with the aid of a

figure.

10
Fig. 1 schematically shows a preferred embodiment of the device

according to the invention.

Fig. 1 shows four wire feed rolls, arcund which the sawing wire

15 1is wound. A wire gang is thereby formed. The workpiece is
fastened on a support plate and is fed from below in a forward
feed direction through the wire gang. Also represented is a
reservoir, which is filled with a sawing suspension. A nozzle,
via which the sawing suspension is supplied into the reservoir,

20 is fitted on the bottom of the reservoir. The workpiece is
immersed progressively into the sawing suspension. This ensures
that the sawing kerfs are filled with sawing suspension

throughout the method.



The invention wll be illustrated belowwith the aid of a figure. 10 Fig. 1
schematically shows a preferred enbodi nent of the device according to the
invention. Fig. 1 shows four wire feed rolls, around which the sawing wire
15 is wound. A wire gang is thereby formed. The workpiece is fastened on a
support plate and is fed frombelowin agforward feed direction through the
W re gang. Also represented is a reservoir, whichis filled with a saw ng
suspension. A nozzle, via which the sawi ng suspension is supplied into the
reservoir, goeise fdilgigd on the bottom of the reservoir. The workpiece is

i nmer sed progressively into the sawi ng suspension. This ensures that the
sawi ng kerfs are filled with sawi ng suspension throughout the nethod. 6

Patent C ai ms 1.n AdPBbROHLF 0faidii ROwB NPT KBl €68 WhRWNERD Fh8iuckP gce is
fed through a wire gang formed by a sawng wire, characterized 5 in that

kerfs of théSRoKSIEe 2arereigansd farmRdshi AEanifsewdren ehrTarfatiécdawn ng
process. 5 2. idhend® i@ sass Ctidé NRI-KPA cebak At 25 1 WY QiiRnt BEwIE kpi ece i's
imrersed into a reservoirr which is filled with the sawing 10 suspension. 3.
The method SSSRIEYEY WPRIRY aFhF SRS BIACEHR sawi ng  suspensi on contains an

abrasive and a carrier |iquid.
2, The method as claimed in claim_?, wherein the workpiece is
immersed into a regervolr which is filled with the sawing

10 suspension.

3. The method as claimed in claim 2, wherein the sawing

suspension contains an abrasive and a carrier liquid.

15 4. The method as claimed in claim 1, wherein the sawing
suspension flows out of the reserveir parallel to the wire

running direction.

5. The method as claimed in claim 2, wherein the reservolr is
20 arranged and filled such that at least the part of the sawing
wire which is in engagement during the sawing process is
respectively immersed into the sawing suspension of the
reservoir, so that the kerfs of the workpiece become filled

with sawing suspension.

25
6. The method as claimed in claim 2, wherein the sawing
suspension is supplied via one or more nozzles fitted on the
bottom of the reservoir.

30 7. The method as claimed in claim 2, wherein end sides of the

reservoir, lying parallel to a wire running direction, protrude

beyond the upper edges of the side faces of the reservoir.

8. A device suitable for sawing a workpiece, which comprises

35 a wire gang formed by a sawing wire, a forward feed instrument



15 4. The method as clained in claim1l, wherein the sawi ng suspension flows
out of the reservoir parallel to the wire running direction. 5. The nethod
as clainmed in claim2, wherein the reservoir is 20 arranged and filled such
that at |east the part of the sawing wre which is in engagenent during the
sawi ng process is respectively imersed, nto the sawi ng suspensi on of the
reservoir, so that the kerfs of the workpiece becone filled wth saw ng
suspension. 25 6. The nethod as clained in claim2, wherein the saw ng
suspensi on o] z i t f the
reservoir. 531%@99#%@%%%% qggec ai rre a‘l%%éc%ﬁan%%%&% e?y&enagﬁﬁpg%%é;?rgf t he
reservoir, Ethengipeeidrelott 6he wire ganshi a§ deticas on raseoveidetibksbnd t he
upper edges 0t nt hesSide fs%%ngioﬂ hecﬂﬁ%rs\é%lr%eﬁgdeawrraﬁ edi Laple for
sawi ng a wor kpi ece, which conprises 35 a wire ng forned gy a sawing wre,
a forward fé&é 1Pﬁs%w%etﬁ{at7athé¢@%gt%@%r Réu'gré% tavipe saredvwakel figedi ng

the workpi egg bRAgaddifert (REEhENtRE dHB Y HRoBEHY, i ASrddctagedyl €SErVoi r
filled with a samnng suspensi on, the reserv0|r bei ng arranged and filled

such that at™Pg5sed 1 D SEVERS SIRRSRSIRRT ef WIS FSSSTaog - engagenent
during the saw ng process is respectively imersed into the saw ng
suspensi on of the reservoir.
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