-1 Wre Guide Roll for Wre Saw The invention relates to a wire guide rol
for usein 5 wire saws for sinmultaneously slicing a nultiplicity of wafers
froma cylindrical workpiece, in particular from a workpiece consisting of
sem conductor material, wherein with the aid of a forward feed device, the
wor kpi ece and a wire gang of a wire sawsexecute a 10 rel ative novenent
directed perpendicularly to the |ongitudinal axis of the workpiece, by
which the workpiece is guided through the wire gang. C_. Sem conductor

waf ers are generally producedibg §¢1@¢h@olRSf@IdWi¥%d$$Ual nmono- or

pol ycrystalline workpiece of the sem conductor material with the aid of a
wre saw, sinultaneously into a nultiplicity of sem conductor wafers in
one working st&pe 20Vendiessarmlaietobpofemtigeofguidaerolte f9andiSencinide a
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workpiece is guided through the wire gang.
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Semiconductor wafers are generally produced by slicing
15 a cylindrical mono- or polycrystalline workpiece of the
semiconductor material with the aid of a wire saw,
simultaneously into a multiplicity of semiconductor

wafers in one working step.

20 The essential components of these wire saws include a
machine frame, a forward feed device, and a sawing tool
which consists of a gang of parallel wire.sections. The
workpiece is fixed on a so-called sawing strip,
generally by cementing or adhesive bonding. The sawing

25 strip is in turn fastened on a mounting plate, in order

LJ to clamp the workpiece in the wire saw.

The wire gang of the wire saw 1s generally formed by a

multiplicity of parallel wire sections, which are
30 tensioned between at least two wire guide rolls, the

wire guide rolls being rotatably mounted and at least

one of them being driven. The wire sections generally

belong to a single finite wire, which 1is guided

spirally around the roll system and is unwound from a
35 stock roll onto a receiver roll.

During the sawing process, the forward feed device
induces a relative movement of the wire sections and

the workpiece directed against one another. As a result



During the saw ng process, the forward feed device 1induces a relative
novenment of the wire sections and the workpiece directed agai nst one
another. As a result - 2 of this forward feed novenent, the wire, on which
a saw ng suspension is applied, works tosformparallel saw ng kerfs
through the workpi ece. The sawing suspension, which is also referred to as
a slurry, 5 con ai hard material particles for exanple of silico

car bi de, whi ch® q&%péﬁagafs ﬁeel qUPIEME S awi rrgé Crwni tTh f'dhlﬁE‘y %Hound
abr asi ve may abamhg usetherigidrhi $s canelidd, | gonmes necedsany pa)ralp?pday a
saw ng suspens It re SS to qg&! Y. l'iqg co

| ubri cant (forggggﬂ’gl e ]}“&iﬂe L% %%% pri{:%%ts the vﬁercge ghghe %‘)r ece
agai nst over heatifpgnahdnat WM@CEaﬁEE gilge traﬁspoedsiMDrk@ieee SMHIIYamay

from the outiagn:ginovRsyqlaathe Bodluatiion of semdanadict ose velelsod Tom

cylindrical  sem conductor nmateria or exanple msi'ngl e-crystal rods,
pl aces stringefAgrpedai r ehdphs ags tSFqlép@éWleﬁg inmet HddIUl‘Fhe Bupposed ofifde

sawi ng net hod wtaeqﬁrﬁdﬂly bwﬁ& BRGA 3W r§§ym ggeeuqﬁéﬂug\@aer 1shoeth gs have
two 20 surfaces which aré as plane as possible and are nutually parallel.

Besi des the t hFéRfesstvasi élﬁtoﬁleqel‘@é%waﬁé?rlatap]d’f g Vil SWPPaReionf the

sem conduct or waf efsi spdfe Bf €alecdPsd MPOrdANGappAkt €p a1 Wi edsavsbasndeen
used to slice a sem conductor single crystal, for exanple a silicon, Single

crystal, tife wWaPBFSCRREr dEP TprSHItR e h‘&@"ee%) wancguPPfé’cF@Ct‘Phl%h%vaWﬁ%ss may

be partially ognfulthe werBYEs: naba@ngubwwaﬁtr@%amﬁ Obtexa®! €afe i ndi ng

30 or |apping, degeq%'ar}l p%r}_,éshewo ngl_gggt %W%r} arupalqlzt]":jrom the cutting

( grooves.

15 The production of semiconductcr wafers from cylindrical
semiconductor material, for example from single-crystal
rods, places stringent reguirements on the sawing
method. The purpose of the sawing method is generally
that each sawn semiconductor wafer should have two

20 surfaces which are as plane as possible and are

mutually parallel.

Besides the thickness variation, the planarity of the
two' surfaces of the semiconductor wafer is of great

25 importance. After a wire saw has been used to slice a
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semiconductor single crystal, for example a silicon
single crystal, the wafers thereby produced have a wavy
surface. This waviness may be partially or fully
removed in the subsequent steps, for example grinding
30 or lapping, depending on the wavelength and amplitude
of the waviness as well as the depth of the material
removal. In the least favorable case, such surface
irreqularities (undulations, waviness), which may have
periodicities of from a few mm up to for example 50 mm,
35 may still be detected even after polishing on the
finished semiconductor wafer, where they have a

detrimental effect on the local gecometry.



of the waviness as well as the depth of the material renoval. In the |east
favorabl e case, such surface irregularities (undul ations, wavi ness), which
may have periodicities of froma fewmmup to for exanple 50 mm 35 may
still be detected even after polishing aqnsthe finished sem conductor wafer,
where they have a detrinental effect on the |ocal geonetry. - 3 The
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(’ Wire guide rolls which comprise a polyurethane coat are
conventionally wused. Polyurethanes are substantially
15 resistant to the abrasive slurry, or to abrasion due to

cutting wires with bound abrasive.

Wear of the wire guide rolls, which essentially leads
to modification of the geometry of the grooves,

20 nevertheless gradually takes place in the prior art,
for example after 50 operations. This, however, is
undesirable since optimal guiding of the sawing wire is
no longer ensured owing to such modification of the
groove geometry.

= 25
Lﬂ JP 2006102917 A2 proposes to use urethane with 5-30% by

weight of silicon carbide abrasive as a coating, so
that the coating is significantly harder than a cecating
consisting only of urethane.

30
With too hard a wire guide coating, however, the
frictional locking between the wire and the wire guide
roll is no longer ensured so that the wire gang can no
longer be set optimally in movement.

35
This also applies for the wire guide rolls disclosed in
JP 11099465 AZ. Here again, the ccating of the rolls is
intended to consist of a material which has a hardness

comparable to abrasive silicon carbide particles.



that the coating is significantly harder than a coating consisting only of
urethane. 30 Wth too hard a wire guide coating, however, the frictional

| ocki ng between the wire and the wire guide roll is no |onger ensured so
that the wire gang can no |onger be set_gptinmally in novenent. 35 This al so
applies for the wire guide rolls disclosed in JP 11099465 A2. Here again,
the coating of .the rolls is ,intended to consist.of mat erla i as a
har dness conpgﬁgﬁant§%ﬁg%ﬂﬁ\R§%§ b %ﬁl%%Y%iaehﬁg '%ﬁ%ﬁﬁf-ggw@§§$950n
carbi de parti cH¥s (Nav&ecasharnddesssof. 3000- 4000 HV (Vickers hardness). JP
11262853 adopts a sim |l ar approach, by treating the 5 surfaces of the wire
guide rolls with | owoxygen plasma. This is intended to nmake the surfaces
of the wire guPdélRéeLBS3mmdenid farsimbhachapproeaht thy giveatingi tkegui de
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resin surfaces. The grooves of unworn wire guide rolls
have a V-shaped form which is conventional in the prior
(" art.

15 It was therefore an object of the invention to provide
suitable wire guide rolls for wire saws and to avoid

the problems of the prior art.

The invention relates to a wire guide roll for use in
20 wire saws for simultaneously slicing a multiplicity of
wafers from a cylindrical workpiece, which is provided
with a coating having a thickness of at least 2 mm and
at most 7.5 mm and consisting of a material which has a
Shore A hardness of at least 60 and at most 99, and
25 which furthermore contains a multiplicity of grooves

~

through which the sawing wire is quided, wherein the
grooves each have a curved groove base with a radius of
curvature R which is given by 0.25-1.6 times a sawing
wire diameter D, and an aperture angle a of 60-130°,
30
The wire guide roll according to the 1invention
comprises a cecating of a material with a hardness level
of at least 60 and at most 99 according to Shore A. The
hardness measurement of elastomers according to Shore A
35 is described in ISO 868.

The ccating of the wire guide roll preferably consists
of a material with a Shore A hardness of between 82 and
99.



at nost 7.5 nmand consisting of a material which has a Shore A hardness of
at least 60 and at nost 99, and 25 which furthernore contains a multiplicity
of grooves through which the sawing wire is guided, wherein the grooves
each have a curved groove base with a radius of curvature R which is given
by 0.25-1.6 tines a sawng wre dianeter D, and an aperture angle a of
60-130. 30 The wire guide roll according to the invention conprises a
coating of a material with a hardness level of at |east 60 and at nobst 99
accordi ng to Shoreld peheiderariess preaRirayient tof elsast grEsi@dtondisng to
Shore A 35 is_described in | SO 868. The coat.inhg. of the wire guide.ral
preferably con ?Eé?(g ot &5 ee%lealT vﬁﬁhpéﬁé%&r%&,& hz;IIrhcfnSes§ﬂac§’{c b V\/\(?elt-f\-rﬁa 82 and
99. - 5 It isrphtdblalarlyaprdianabed tcastseppbyyrretdmmes based on

pol yester @r polyether. This may involve rollable polyurethane and cast

pol yur et hane. 5 The coating of the wire guide rolls should in no event be
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or only with gieaheOty] a%o that the sawing wire is no longer guided
optimally and may easily escape 1f lateral forces

('f occur. This will have detrimental effects on the
accuracy and straightness of the cut, and therefore

15 lead to inferior bow and warp values which cannot be
improved and corrected at all or only with great outlay

in the subsequent processing steps.

The roll core, i.e. the base body of the wire guide
20 roll, preferably consists of steel, for example a

special steel with low thermal expansion (Ingwar
steel). It 1is nevertheless also possible to use
aluminum, stainless steel, titanium, carbon or

composite materials such as GFP and CFP as roll core
25 material. GFP and CFP are plastics reinforced with
(h' glass fibers or carbon fibers, respectively.

The wire guide roll contains a multiplicity of grooves
for guiding the sawing wire. All the grooves have a
30 defined, uniform geometrical shape with a curved groove
base and groove sidewalls having a particular aperture

angle.

The groove base, in which the sawing wire is guided,

35 has a radius of curvature R that corresponds to at
least 25% of the diameter D of the sawing wire being
used, but should be at most 60% greater than it. This
means R = 0.25D - 1.6D.



in the subsequent processing steps. The roll core, i.e. the base body of the
wire guide 20 roll, preferably consists of steel, for exanple a special
steel with |Iow thermal expansion (Ingwar steel). It is neverthel ess also
possible to use alum num stainless steel., _titanium carbon or conposite
materials such as GFP and CFP as roll core 25 material. GFP and CFF are

plastics reinforced wth | ass fibers or carbon fjbers, respectively. The
wire guide roIFrﬁgﬁfﬁPigfa Y DF 4 cﬁ%ﬁ of2gtBdv FHFVGGP&%hQOFhéjéémﬁng
wire. Al the grooves Hme as Ikgef thnad, thd f diamgeanetdf caheshapeingth a
curved groove base a roove sidewal | s_hayvin particul ar _aperture, angle.
The groove bas®I*Fn \?\ﬂ?%h ﬁahcgussawo g WFgaFgr uia%e ft %éeha%r§8¥§ai us® of
curvature R thateferakbipofidd-0Do%t imesashe25¥waha helml ahismert &Y 0f 1 tde
sawi ng W r be%ng 9uzgd,_ BugDshouI d be at nost 60%greater than it. This

25D - 1.6D.

means R = - 6" "Preferably, however, the radius of curvature of
the groove base is |less than the dianeter of the sawng wre. The radius

of curvature v j e b -Q.9 dgesy ¢ i wre
di aneter, i .e&ﬁé Eﬁgrgﬁg% - tgj.%D.cpﬁ'héegglge%a?géa%gsl eédof eachhgﬁég%%e S
60- 130 accordi hg the th¥enhyention. 10 The aperture angle is preferably
80-110. The coating thickness of the wire guide roll is C particularly

preferably greater than or equal to 2 mm and less than or equal to 6 nm 15
10" The aperture angle is preferably 80-110".

The coating thickness of the wire guide 1roll is
("_ particularly preferably greater than or equal to 2 mm
and less than or equal to 6 mm.
15
The Inventors have found that the groove shaped
according to the invention presents advantages over the

V~shaped groove form known from the priocr art.

20 The coating preferably consists of polyurethane, with a
particular hardness level according to the invention.
Polyurethanes are compressible materials. The sawing
wire tensioned over the rolls with a relatively high
force (20-30 N per wire turn, usually about 300 wire

25 turns) leads to compression of the coating in the range

QN of a few tenths of one mm. Furthermore the compression
is not constant over the entire coating, rather it is
subject to variations. The wire tension, which 1is
extremely important for the wire sawing process,

30 depends directly on this since the following applies:
F=AxE x dl/1,

where F denotes the wire tension, A denotes the cross-

35 sectional area of the wire, E denotes the modulus of
elasticity, dl denotes the length change and 1 denotes
the wire’s free length.



The Inventors have found that the groove shaped according to the invention
presents advantages over the V-shaped groove formknown fromthe prior art.
20 The coating preferably consists of polyurethane, with a particular
hardness | evel according to the invention., _Polyurethanes are conpressible
materials. The sawwng wre tensioned over the rolls with a relatively high
force (20-30 N per wire turn, usual|y about, 300 m{ e 25 turns) leads. to
conpr essi on ofTﬁﬁec8&ﬁﬁ%i§HQQt?% FQ%Q&OQF{?QﬁW%.ieﬁﬁtéﬁWWF U hn
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foll owi ng appl desriméntaA XfFextdl bh, thbhesewkndepnbessshe wire tension, A
denot es the5 cross- 35 sectional area of the wire, E denotes the nodul us of
el asticity,” dl denotes the | ength change and 1 denotes the wire's free
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roll core and nay ad t etachnent o e coat i ng. “coating
t hi ckness 18f 2 nm- 7.5 mmaccording to the invention avoids such

variations in the wWhEeihgNeh9Bkness of 2 mm — 7.5 mm according to the
invention avoids such variations in the wire tension
- and detachment of the roll coating, and it leads to an
optimal geometrical quality of the wafers sliced in the
15 wire sawing process. In the prior art, wire gulde rolls
with coating thicknesses of more than 8 mm, usually
more than 10 mm have normally been used to date. The
present invention demonstrates for the £first time the
relationship between the coating thickness and the
20 lifetime of a wire guide roll.

The Inventors have found that the inventive hardness of
the coating of the wire guide rolls and the coating
thickness according to the invention 1lead to an

25 optimization of the roll wear and therefore to a longer
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lifetime of the wire guide rolls, which clearly
promises economical advantages in respect of more

economical use of additives.

30 The groove shaped according to the invention, 1in
conjunction with the coating thickness, nevertheless
ensures optimized guiding of the sawing wire in the
grooves of the wire guide rolls, and it thus leads to
an improved cutting guality and therefore to a better

35 geometry of the sawn wafer.

The wire guide rolls according to the invention are
used in wire saws. The sawing wire 1s 1in this case

wound several times around the wire guide rolls, so as

/



and detachnment of the roll coating, and it |leads to an optinmal geonetrical
quality of the wafers sliced in the 15 wire sawing process. In the prior
art, wire guide rolls wth coating thicknesses of nore than 8 nm wusually
nore than 10 nm have nornally been used to_date. The present invention
denonstrates for the first time the relationship between the coating

t hi ckness and thﬁ 20 lifetine of a w@re guide roll . Ehe In%ggtprs have
found that thECi AQERtIERE Hardn &N Dot t HRE cBAfFnGasr € WIERE R rol | s
and the coatifg tgarkiessamaccaydiingirtieatlhe wovkptikansl eadwhbcan 2&xe
optimzation of the roll wear and therefore to a,laonger lifeti f the

W re guide roﬁjfg,%eﬁﬂ?gy] c?%%ﬁ@ng‘ﬁﬁ%% se%o‘:g%on%r}% cdr a%véﬁratg Csum‘F% yespect
of nore econpnefatalbbe ofildddirt i veds, 3Gkafhebgr ovaen shapednacoordiingyto t he
inventi on,g i Nyt & %?n%‘%j:gna%ipet_ggwgpati ng thickness, neverthel ess ensures
optim zed guiding 0 eé'sawmng wre in the grooves of the wire guide
rolls, and it thus leads to an inproved cutting quality and therefore to a
better S5 gephEt iyvehehBE AN WL CLxpTBEnbll BuhAe, 10k ] EnaCGaIfisy to the
invention are used in wire saws. The Sawi ng wre is in this case wound
several tinesf&®en@d-the wire guide rolls, so as 8 to formthe wire gang of
the wire saw. The workpi eces, in particular cylindrical workpieces, which
are preferably sem conductor rqds and nore particularly 8%Leferably silicon

rods, canle E3Gn inSERETRSAEEAdY Srah Bhe stiekeRt W Fe 988WE T e AtnvRent i on
wi Il be expl ajpegdvbebowtmetfitbegaideofo1fi gures.

[ Fig. 2 shows the number of possible operations with a
wire guide roll as a function of the coating thickness.

15
Fig. 3 shows a comparison of the geometrical parameter
waviness max for two groups of coating thicknesses of

the wire guide rolls.

20 Fig. 4 shows a comparison of the geometrical parameter
waviness _in for two groups of coating thicknesses of

the wire guide rolls.

Fig. 5 shows a comparison of the geometrical parameter

25 linear shape range (LSR, total warp) for two groups of

i

coating thicknesses of the wire guide rolls.

The geometry of the wafer in the saw’s forward feed
direction is determined, for example, by a scanning
30 capacitive senscor pair. First, the difference between
the front- and backside signals is taken. In order to
determine the waviness, a window with a length of 10 mm
is passed over the evaluation curve thus obtained. The
maximum deviation within the window generates a new
35 wvalue for the window center (rolling boxcar filtering).
The greatest deviation (peak-to-valley (PV)) within the
entire scan over the wafer is the waviness max. The
waviness in is determined in the 'same fashion, but only

the first 50 mm of the scan (wire saw incision region)
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Fig. 2 shows the nunber of possible operations with a wre
as a function of the coating thickness.
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For example, the measuring instrument MX 7012 (High
Resolution Thickness and Surface Profiler for as-sawn
Wafer) from E+H Eichhorn+Hausmann 1is suitable for
determining said geometrical parameters.

Fig. 1 schematically shows the inventive geometrical
shape of an individual groove of a wire guide roll, the
radius of curvature of the groove base being denoted by
R and the aperture angle of the groove sidewalls being
denoted by a. Also represented are a sawing wire with
diameter D as well as slurry particles (sawing

suspension}.

Fig. 2 shows the average number of possible operations
using a wire guide rell until it is replaced, as well
as the associated standard deviation, as a function of
the thickness of the coating of the wire guide roll.

It may be seen that with a greater coating thickness
(above 8 mm) the number of possible operations
decreases. The main reason for changing the wire guide

in each case is a poor cutting quality.

Fig. 3 shows the cutting quality as a function of two
groups of coating thicknesses of the wire guide rolls

being used.

To this end a comparison 1s made between the

waviness max geometrical parameters when using wire



Li near shape range (LSR) is the sumof the maxi nrum deviations of the
neutral fiber of a scan in the saw s forward feed direction froma straight
reference line (two-dinmensional). 10 For exanple, the neasuring instrunent
MX 7012 (H gh Resolution Thickness and Sy face Profiler for as-sawn C
Wafer) from E+H Ei chhor n+tHausmann i s sui tabl e for determning said

geonetrical par ter 5 Fg Ll.s ows _th | vepiiye
geonetri cal %ng% of %girlljsl ndi t\gfl1 dugﬁggg ovtehl krées\?é}erse aﬁl gLe SIr1sol ?B‘L’l%{heor radi us
of curvature cfqude glooo@embaaeldbefwg genet e@lub@e Roddd twethperamriegangl e

of the groove @A%%gelc{}? {%i% % enat ed, by aOFesé LLepresent e, ar @1,%) saw ng

wire with diane urry partic saw ng~ suspension). Fig.
2 shows the aven@gbatnwﬁmn fafqpessivhl e %@@hatwﬁn§h 25t i ngermaitre apdi de

roll untilg ﬁaﬁ%a(rﬁ‘@%] e<9|(ml§1§8vvei%1 r@ré@@n ofh al geh, st apdard deviation, as

a function of i ckness of the coating o the wire guide roll. It may
be seen that with a greater coating thlckness 30 (above 8 mm) the nunber of

possi bl e oper aidonsr dpsy eRSES mdhe {mweéeaﬁga febuehangiirg t heawingy gui de
in each case is a poor cutting quality. Fig shovvs the cutting quality as

a function of ERFKEBSIRDUPS ?S%o‘éﬁ“?rhgo}f h?%%%s%%s of™the wire guide rolls

being used. To this end a conparison is nade between the waviness max
georret ri cgly papanet prs, when using wire - 10, ,qui de rolls W th goatin
of two groups of coating thicknesses of the wire guide

rolls being used. To this end a comparison 1is made

(" between the waviness in geometrical parameters when
using wire guide rolls with ccoating thicknesses of less

15 +than or equal to 6 mm and for wire guide rolls with

coating thicknesses of greater than or equal to 8 mm.

The cumulative frequency, with which the geometrical

parameter occurs, 1is represented in each case.

20 Better waviness_in values are in turn found with

coating thicknesses of less than or equal to 6 mm.

The cutting gquality as a function of two groups of
coating thicknesses of the wire guide rolls being used

25 is also studied in Fig. 5. To this end a comparison is
Q_ made between the linear shape range geometrical
parameters when using wire guide rolls with coating
thicknesses of less than or equal to 6 mm and for wire

guide rolls with coating thicknesses of greater than or

30 equal to 8 mm. The cumulative frequency, with which the
geometrical parameter occurs, 1is represented in each

case.

Better linear shape range ({LSR) parameters are found
35 with coating thigknesses of less than or equal to © mm.

Overall it is thus found that inferior cutting results

are achieved with higher coating thicknesses, and that



equal to 6 mmand for wire guide rolls with coating thicknesses of greater
than or equal to 8 mMmm The cunulative frequency, with which the geonetrica
5 paranmeter occurs, is represented in each case. Better wavi ness nmax val ues
are found with coating thicknesses of lgss than or equal to 6 nm 10 Fig. 4

| i kew se shows the cutting quality as a function of two groups of coating

t hi cknesses of _,the wire quide _rolls bej used.. To i.s.end a ¢ rison is
made betmeentﬁﬁé %gyﬁﬁéggﬁinrﬁ%%%efyfctﬁgpéF) IE%s%&ﬁgﬁneﬁgin%Pa&$§ gui de
rolls with coatirg dghidkneskkes ¥ passidbldhban otvaguatedws6 nm and for wire
guide rolls with coating thicknesses of greater than or equal to 8 mm The
cunul ative frequency, with which the geonetrical paranmeter occurs, is
represented in each case. 20 Better waviness in values are in turn found
with coating thicknesses of less than or equal to 6 mm The cutting quality
as a function of two groups of <coating thicknesses of the wire guide rolls
being used 25 is also studied in Fig. S. To this end a conparison is nade
bet ween the |inear shape range geonetrical paranmeters when using wre guide
rolls with coating thicknesses of less than or equal to 6 mMmand for wire
guide rolls with coating thicknesses of greater than or 30 equal to 8 mMm
The cunul ative frequency, with which the geonetrical paranmeter occurs, is
represented in each case. Better |inear shape range (LSR) paraneters are
found 35 with coating thicknesses of |less than or equal to 6 mm Overal

it is thus found that inferior cutting results are achieved wth higher
coating thicknesses, and that - 11

.

-



the inventive range of the coating thickness of the wre guide rolls is
particul arly advantageous. - 12 - Patent clains 1. A wire guide roll for use
inwire saws for 5 sinmultaneously slicing a multiplicity of wafers froma
cylindrical workpiece, which is provided with a coating having a thickness
of at least 2 mmand at nost 7.5 mm and consisting of a material which has
a Shore A hardness of at |east 60 and ag most 99, and which 10 furthernore
contains a multiplicity of grooves through which the sawing wire i s guided,
wherein the grooves each have a curved groove base with a radius of
curvature R wWhigddyse HefiPy 0.25-1.6 tines a sawing wre dianmeter D, and
an aperture angle a of 60-130, 15 wherein polyurethane is used as the
coating material. 2. The wire guide roll as clained in claiml1l, wherein

the coating of fhe wire, gylde r id&o&%'l&t seof u%ermlﬁ“uﬁré’\‘ thwd e A
har dness of _between 82 and _ 20 3. The mnrelgngy ﬁgl as clained in
t

claim1 or 3, wléaaﬁl%%%oﬁ%cmgc%rw%m YRSEFE IS i3
0.4-0.9 tines tdwlsﬁwmmwmwm@bmﬁ erwiRcl2S 4. pﬁhﬁd/ad evith de deddiras

clained in claim 1, in the apertur of t ooves i 0-1100.
e hod' T oaxing e L eess TBEBHL 1e38Y & A G H RS Tt 1 o &
cylindrical word¢epl eceny stimansodf a vmateezsfal\l \M}eroéh Nnhaler eagusders old s as

. ¢l ai ned |n claim.l,or 2 are u

ided 35 ¥5°%east 60 and at most 99, and which
10 furthermore contains a multiplicity of grooves through

which the sawing wire is guided, wherein the grooves

each have a curved groove Dbase with a radius of

curvature R which is given by 0.25-1.6 times a sawing

wire diameter D, and an aperture angle a of 60-1309°,
15 wherein polyurethane is used as the coating material,

2. The wire guide roll asg claimed in c¢laim 1,

wherein the coating of the wire guide roll consigts of

a material with a Shore A hardness of between 82 and
20 99,

3. The wire guide roll as claimed in claim 1 or 2,
wherein the radius of curvature R of the groove base is
0.4-0.9 times the sawing wire diameter D.

25
4, The wire guide roll as claimed in claim 1,
wherein the aperture angle of the grooves is 80-110°.

5. a2 method for simultaneously slicing a

30 multiplicity of wafers from a cylindrical workpiece by
means of a wire saw, wherein wire guide rolls as
claimed in claim 1 or 2 are used.



